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nPEAHCJlOBHE 

Ha OCHOBe )l.OCT!DKeHl!il: TeXHHKH lI TeXHOJ!OrHH OTeqecTBeHHOe J!HTetu!Oe rrpOH3-
BO)l.CTBO )l.OCTHrJIO Bb!COKHX KOJIHqeCTBeHHblX II KaqecTBeHHb!X IlOKa3aTeJ1eii. Perne

HHllMH XXVI Cbe3.n,a KITCC rrpe.n.ycMaTpHBaeTCll cyw.ecrneHHO yseJIHlJHTb B o.n,HH

Ha.n.uaToil: IlllTl!JieTKe rrp0113BO)l.CTBO CllCTeM MaIIIl!H II o6opy.n,oBaHHll, aBTOM3Tli'le

CKHX MaHllIIYJillTOpOB c rrporpaMMHb!M yrrpaBJieHHeM, 1103BOJ!ll!OIIl,llX llCKJIJOql!Tb rrp11-

MeHeH11e pyqHoro M3JIOKBaJimjrnu11poBaHHOro II MOHOTOHHOro Tpy.n.a, oco6eHHO B Tll

JKeJib!X II B pe.n,Hb!X )I.Jill '!eJIOBeKa ycJIOBllHX. 

B HaCTOHIII,ee apeMll B uexax mneil:Hblx rrpe.n.rrp!!llTl!il:: 
113rOTOBJillIOTCH pa3Jil!lJHOH CJ!OiKHOCTll OTJlllBKll 113 pa3Hdo6pa3HblX CIIJI3BOB, 

B TOM q11cJie 113 BbICOKOIIpoqHb!X KOHCTPYKUllOHHbIX, :llrnpOCTOHKHX, KllCJIOTOYilOp-

Hb!X II .n,p.; 
llCIIOJ!b3YIOTCH KOM611H11poBaHHble IIJiaBl!JlbHble rrpouecCbl, aBTOMaTl!311ponaHHbie 

rrJiaBllJibHble ycTaHOBKH, ycoBeprneHCTBOBaHHbie BarpaHKll, llH.D.YKUllOHHbie rreqn, pa-

6oTaIOIII,He Ha TOKax pa3HOH qacTOTbl, arperaTbl HerrpepbIBHOH IIJiaBKll CTaJII!, 3JieKT
pOHHO-Bbiq11cJI11TeJibHhle ycTpOil:CTBa )I.Jill Ha6opa IIIllXTbl, CllCTeMbl aBTOMaT11qecKOH 

3aJil!BKll cpopM; 

BHe.n,peHbl rrp0113BO)l.l!TeJibHbie <jlopMOBOqHble MaIIIl!Hbl, aBTOMaT11qecK11e <jlopMO
BOlJHble II CTepiKHeBbie JillHllll, MexaHll3HpOBaHHbie BbI611BHbie, a TaK)Ke rn.n.paBJIHlJe
CKlle II 3JieKTporn.n.paBJillqecK11e oq11cTHbie ycTaHOBKll; 

IIpllMeHHIOTCll rrepe.n.OBble TeXHOJIOrHqecKl!e rrpoueCCbl 113fOTOBJieHl!H <jlopM II 

CTepiKHeil: c llCIIOJ!b30BaHlleM CMOJI XOJIO)l.HOro II roplllJero TBep.n.eill!ll II .n.p.; 

rrpo.n.omKaIOTCll pa60Tbl no yaeJI11'1eHllIO BbIIIYCKa TOHKOCTel!HbIX OT JillBOK II OT
JlllBOK c MllHl!MaJibHb!Mll rrp1111ycKaMll, a TaKiKe OTJIHBOK c rrpOJIHBHblMll KaHaJiaMll, 

pa60TalOIIl,llX B ycJIOBl!llX Bb!COKllX rn.n.paBJil!lJeCKllX .n.aaJieHl!H, yseJIHlJHBaeTCll Bbl

rrycK OTJlllBOK c rocy.n.apcTBeHHblM 3HaKOM KalJeCTBa; 
rrpe.n.ycMaTp!!BaeTCll OCBOeH11e BblCOKO!lp0!!3BO)l.llTeJibHOro II BbICOK03cp<jleKTllBHO

ro o6opy.n,oBaHl!ll )I.Jill pereHepau1111 CMeceil:. 3To Il03BOJillT 6oJibIIlllHCTBY 3aBO)l.OB 

pe3KO COKpaTl!Tb pacxo.n. cBeJKl!X rrecKOB. 
HapH.n;y c IIOBbIIIIeHl!eM TeXHl!qecKoro ypOBHll Jil!Teil:ttoro rrp0113BOJI:CTBa IIOCTOllH

HO B03pacTaIOT II Tpe60B3Hllll K 110.n,rOTOBKe MOJIO.D:bIX pa60lJllX-JI11TeHIIl,l!l(QB pa3Jil!q

Hb!X rrpo<jlecc11il:: MO.D;eJiblll,llKOB, <jlopMOBIII,llKOB, CTepJKeHIII,llKOB, o6py6Il.LllKOB II .n.p. 

KaaJI11<jl11u11poaaHHb1il: pa6oq11il: .n,OJIJKen o6Jia,a;aTb Tex1111qecK11MH 3HaHHllMll 11 YMeTb 
rrp!!MeHllTb !IX Ha rrpOH3BO.D;CTBe. 

HacTOlllll,llH crrpaaoqHllK Harr11caH Ha OCHOBe y'le6Hb!X rrporpaMM )I.Jill IIO)l.fOTOBKll 

pa6oqnx-JI11Tel1m11KoB B c11cTeMe rrpo<jlecc110HaJibHO-TexH11qecKoro o6pa3oBaHllll. Ma

TepHaJI pacrroJioMeH B rropll.n,Ke pa3pa6oTKll 11 ocyw.ecTBJieHHll Tex110.rnr11qecKoro 
rrpouecca rrpo113Bo.n.cTBa OTJillBOK. CHaqaJia rrp11se.n.eHbI cse.n.eH11ll, Herrocpe.n.cTBeHHO 

pernaMeHTllPYIOIIl,lle rrpouecc pa3pa60TKll JillTeHHOH TeXHOJIOrllll, 3aTeM Te, KOTOpbie 
OCBeIII,aIOT OCHOBHble 3Ta!lbl 1!3fOTOBJieHl!ll OTJIHBOK. 3aaeprnaIOT crrpaBOqHl!K cse.n;e

HllH 0 TeXH11qecKOM KOHTpoJie H .n.e<jleKTax OTJillBOK. 

B crrpaaoq1111Ke rrp11ae.n;eHbI cse.n,eHHll o HOBbIX MaTep11aJiax, rrpoueccax 11 06opy
.n;0Ba111111. B neM OTpaiKeHbl TeXHOJIOrl!qecK11e rrpouecCbl H3fOTOBJieHllll OTJillBOK c 

llCIIOJ!b30BaHlleM XOJIO.D;HOTBep.n,eIOIIl,HX II HaJil!BHbIX CMeceil:, OllllC3HO COBpeMeHHOe 

06opy.n;osaH11e, B TOM q11cJie II aBTOMaTnqeCKoe, .ll:Jlll 113fOTOBJieHl!ll <jlopM, CTepiKHeli:, 

oqHCTKH II OT,n:eJIKll OTJlllBOK. MaTep11aJI crrpaBoqH11Ka OKa)KeT 60JibIIIYIO rrpaKTl!'le
CKYIO rroJib3Y yqaIII,llMCll H rrperro.n;aBaTeJillll;I yqe6HbIJ<; 3ase.n;eH11il: rrpocj:nexo6pa3oBa

HHll H 6y.n.eT IIOJie3eH .n.m1 IIOBbIIIIeHl!Sl KBaJimp11Kaum1 Ka,n:pOBblX pa60'!llX rrpe.n.

npHllTHll 

Aerop 



r JlABA I 

TEXHOnOrHl·IECKASI noArOTOBKA nPOH3BOACTBA 

§ 1. OpraHH3au,11si rexH011or114ecKOH noAroroeKH npoH3BOACTea 

Tipe:lK.ZJ;e qeM rrpllCTYIIllTb K Herrocpe.D;CTBeHHOMy 113fOTOBJieHlllO OTJillBOK, rrpo113-
BOAHT IIO.ZJ;fOTOBllTeJibHble pa60Tbl B orrpe.D;eJieHHOll IIOCJie.ZJ;OBaTeJibHOCTll, CB5!3aHHble 
c 0¢opMJieH11eM 3aKa3a II pa3pa60TKOH Heo6XOAllMOH AJIH rrp0113BO.ZJ;CTBa AOKyMeHTa
Ullll, HOpM11poBaHlleM pa6oT no TeXHOJIOrl!tJeCKllM rrepe.D;eJiaM rrp0113BO.ZJ;CTBa, rrpoeK
TllpOBaHlleM· H H3fOTOBJieHl!eM crren11aJibHOH TeXHOJIOrH'leCKOH OCHaCTKll, rrp11crroco6-
JieH11il:, HHCTpyMeHTa .ZJ;JIH pa60Tbl II KOHTPOJIH, eCJill 3TO Tpe6yIOT ycJIOBllH BbIIIOJIHe-

HllH 3aKa3a (pHc. I). . . ~""'~"--· 

§ 2. 0CHOBHble ycnOBHSI oc!JopM11eHHSI 3aKa3a 
H rexH011or114ecKasi pa3pa6orKa 

I13fOTOBJieHHe OTJIHBOK Haq11Ha10T c pa3pa60TKll JillTeHHOH TeXHOJIOfllll, rrpe.D;Ba
p11TeJibHO peWHB BOIIpoc 0 B03MO:lKHOCTll BblllOJIHeHllH 3aKa3a Ha rrpe.D;IIpllHTllll B 3a
BllCllMOCTll OT Macchi, ra6apllTHbIX pa3Mepoil, cep11il:HOCTll, Ha3HatJeHll5! JlllTOH .ZJ;eTa
Jlll II T. )I;, 

B TaoJI. 1, 2, 3 rrp11Be.ZJ;eHbl .ZJ;aHHble .ZJ;JIH rrepBoHaqaJibHOro paccMOTpeHllH yCJIOBllH 
3aKa3a Ha 113fOTOBJieHlle OT JillBOK 113 qepHb!X CIIJiaBOB. 

1. KJiaccHc)IHKau;HH OTJIHBOK no secosb!M rpynnaM 

Becoeru1 rpynna XapaKTepHCTHKa pa3Mepoe Macca, Kr 

MeJIK11e 
Cpe.D;Hlle 
KpynHb1e 

I 
II 
III 
IV QqeHb KpynHb1e 

~100 
101-1000 

1001-5000 
~5001 

2. KJiacc111irnKan11H OT n11soK no Ha3HaqeH1110 

0TJillBKH HeOTBeTCTBeHHOro Ha3Haqe
HH5! 

0TJillBKll OTBeTCTBeHHOrO Ha3HaqeHll5! 

0TJIHBKll oco6o OTBeTCTBeHHOfO Ha-
3HatJeHll5! 
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XapaKTepHCTHKa 

0TJillBKll .ZJ;eraJJeH, He paccq11Tb!BaeMb!X 
Ha rrpoqHOCTb. Ko11cjrnrypan11H 11 pasMepb1 
OTJJllBOK orrpe.D;eJJHIOTCH KOHCTPYKTllBHhIMH 
II TeXHOJJOrHtJeCKllMll coo6pa:lKeHH5lMH 

0TJillBKll .ZJ;eTaJieH, l!CllblTbIBaeMblX Ha 
rrpotIHOCTb, paoOTalOIUllX rrp11 CTaniqecKHX 
Harpys1rnx, a TaK)Ke B ycJJOBllHX TpeHHH 
CKOJ!b)KeHHH 

0TJIHBKH .ZJ;eTaJJeH, l!Cllb!TblBaeMb!X Ha 
rrpO'IHOCTb Il 3KCIIJJyaT11pyeMblX B ycJJOBHHX 
mrnaMlltJeCKHX II 3HaKorrepeMeHHbI X Harpy-
30K 



r-----------:-- Ja8aB-JaKGJl/UK I 
I ,. ____ t ____ 

T--.1.--, 
1 lfepme>K I 

I Om.nu6Ku I ilema.nu I I .numou L--r--J L----,----.J 
t 

!IJIOHOfJO · Jlf OHOMU'lecKUUl I ,!J,upe1rn,uR I J omBenfycmaHaB.neiiue 
onmofJau 14eHbf} 3a8oila - u32ama8ume.nR 

I 
j • I 

I HOm8e.n mpyua u JOpn.na-1 l/z~o"6~-;;;-;;;_l 
I mbf (HOPM~poBaHue ~~~;...o=.n~8~1(J pa omJ . 
I I t 
I OmiJe.n z.naBHozo mexHonoza i- !lf!OHOBO- JlfOHOMU'lecKUU 

I 8unepmuJO 'lepmeJ-l(fU JOKOJ<IUKO HO 
u npoUJ§oiJcm8eHHO - iJuc-

numeJHy!D meXHOJI02U'IHOCmb r nem <1epcKuii amiJenbt 

I K0Hcmpyx14uu omn., paJpa5omKa Cpoxu fiDlnOJIHeiiufl 
mex. npau,ecca JOXOJO. nepeoaua mex. 

I --- YcmaiialJ.neHue napaMempa8 8nn 
80Ky1-1eHma14uu u,exaH 

1 onpe8eneHUfl anmo!Ja(r 14ettbl Ha omJ?. 

I 
U iJa Hlib!E iJ.nR HOPMUPOOOHUR 

!lo8comofJumenDHbie pa5amb1 no co-

t cmaffneHUIO npoe!fma 8ocofJopa 

I 
\ 

t + I Lt ex nafJeamoBKu MoiJe.nbHbr/J 4ex 
CtU7a!J 

npou18o!Jcm8a 

zo.ma8ou J1seomo6.neHue u peMaHm UnomolJne- PeMoHm 
npaiJyrw,uu numei:JHai1 mex. ocHacmKu, Hue H08b!X 11oiJenbHbrx MafJeJlbHb/X 

cneu, npucnoca!ineHuu u iJp. lfOMn.ne!fmalJ KOMnneKmo6 

+ ! ! 
JlumeUHblU u,ex C lfJIOd iJm1 xpaHeHUll 

IA3Zomo8neHue u KDHmpa.nb anD1 mHou MOfJEJlb/iblX lfOMnneKma6 

napmuu omnuf3oK u noc.nei!&'IO w, uii 
wnyc,r 8 npouJ8oBcm5a 

,PHc. 1. CxeMa opraHH38UHH TexHoJiorn11ecKoA rro.n:roTOBKH npoH3BO.D:CTBa npH ueHT
pamnoaaHHOM H3rOTOBJiemm OTJIHBOK 



3. CepllHHOCTb OTJlllBOK B aaBllCllMOCTll OT llX MaCCbl II BeCOBblX rpynn 

ro)(OBOil BhmyCK OTnHBOK 0.llHOl"O H311MeHOB3HHH {cepHilHOCTb) Jl:nH 

Bec(lea• Mace a 
pa3JIHl.IHhIX THnOR npOHSBOJJ.CTBa, lllT. 

rpynna OTJIHBKH, Kr 

eJ1:11eaqeoro,MenKocep111!eorol I cepal!eoro 1-_Kpyneocepal!- Maccoeoro HOrO 

<20 <300 300-3000 3000-35 000 35 000- >200 000 

I 
200 000 

21-100 <150 150-2000 2000-15 000 15 000- >100 000 
100 000 

101-500 <75 75-1000 1000-6000 6000-40 000 >40000 
II 

501-1000 <50 5Q-600 600-3000 3000-20 000 >20000 

III 11001-5000 I <20 20-100 I 100-300 l 300-4000 l >4000 

5001-10 000 <10 10-50 50-150 150-1000 >1000 
IV 

>10001 <5 5-25 25-75 >75 -
IloCJie Toro KaK ycTaHOBJieHO, 11TO 3aKa3 MO:lKeT 6b1Tb Bb!IlOJIHeH, np11cTyrraIOT It 

pa3pa6oTKe JillTeiittoii TexttoJiorHH. TexnoJiornqecKall paspa6oTKa m11eeT ueJihIO o6ec
rreqHTh pa6oTaIOI!l,llX Ha Bcex CTa.!{HllX H3fOTOBJieHHll OTJIHBKH TeXHHqecKoii HHcjlop
Mall,11e~1 - qepTeMaMH, TeXHOJIOrHqecKHMH KapTaMll, 3CK113aMll II T • .!{. TaKal! llHcjlop
MaUHH co.n:epMllT KOHKpeTHbie yKasaHilll HCIIOJIHHTeJIHM ITO llCJI0,1b30BaHHIO MaTepH
aJibHbIX, TeXHOJIOrHqecKHX, Texn11qecKHX cpe.!{CTB H 6e30TiaCHOCTH rrpoae.n:emrn pa6oT. 

Tex1rnqecKyIO .n:oKyMeHTaUHIO, orrpe.n:eJIHIOI!l,yIO TeXHOJIOrHIO H3fOTOB.~eHHll KOHK
peTHOii OTJIHBKH, pa3pa6aTbIBaIOT, KaK npaBHJIO, B OT,!{eJie rJiaBJ-IOro TeXHOJIOra 3aBO
.n:a (OfT) HJIH B TeXHOJ!QrHqecKOM 6IOpo uexa. IlpH pa3pa60TKe TeXHOJIOrHH HCIIOJ!b· 
3YIOT HOpMaTHBHO-TeXHHqecKyIO .ll.OKyMeHTau1110: fOCTbi (focy.n:apcTBeHHble CTaH
.n:apTb!), TY (TeXHHqecK11e ycJIOBHH), TexHoJiornqecKHe HHCTPYKUHH, HOpMaJIH rrpe.n:

rrpHHTHll H OTpacJieBble pernaMeHTbl. 

§ 3. 3ranbl npoeKrnpoeaHIHI llHTeMHOM TeXHOllOrHH 

IlpH paspa60TKe JIHTeiiHoii TeXHOJ!OrHH peIIIaIOTCll orrpe.n:eJieHHhie H IIOCJie.!{OBa
TeJibHhle sa.n:aqH rrpOH3BO.ll.CTBa. Bb16paHHall TeXHOJIOrHll .ll.OJI)KHa HCIIOJib30BaTb rrpo
ueccbl o6pa60TKH, COOTBeTCTBYIOI!l,He coapeMeHHOMY ypoBHIO TeXHHKH H TeXHOJ!OrHH,. 
o6ecrreqHBaTb 3cjlcjleKTHBHOCTb pa60Tbl rrpe.n:npHHTHH, BblilYCK BblCOKOKaqecTBeHHOA 
rrpO.ll.YKUHH H 6esorracHOCTb npoae.n:eHHll pa6oT Ha Bcex 3Tanax rrpOH3BO.ll.CTBa OTJIH
BOK. .[LJIH .ll.OCTHMeHHll 3TOro IIIHpOKO HCTIOJ!b3YIOT MeTO.ll. IIOCJie,!{OBaTe.1bHOro THTIO
BOro rrpoeKTHpOBaHHll TeXHOJIOrHqecKHX rrpoueccoB, OCHOBHbie 3TaTibl KOTOporo rrpH

ae.n:eHbl B Ta6JI. 4. 

6 

4. fiOCJie)l.OBaTeJibHOCTb paspa60TKH TeXHOJIOrHqeCKOfO npouecca 

chan upoeKTHpOB8HIIH 3aJl:aqa npOH3BO,l\CTBa 

YcTaHOBJieHHe OIITHMaJibHOrD o6'heMa 06ecrreqHTb 6esoIIIH6oqHoe H B HaHMeHb-
TeXHOJIQrHqecKoii .ll.OKyMeHTaUHH IIIHe cpoKH Bb!IIOJIHeHHe 3aKasa, a TaKMe 

onepaTHBHOe peIIIeHHe aonpocoa rrpo11sao.n:
CTBa 



3Tarr npoeKTHpOBaHHH 

AHaJI!l3 Ha JI!lTefrnyJO TeXHOJiornq
HOCTb KOHCTPYKU!lll Jl!lTeil:HOH saroTOB· 
Kil ll 3a.l(aHHblX TeXHllqecKllX ycJIOBllH 

Bb16op cnoco6a <jlopMOBKll ll BHAa 
JI!lTeHHOH <jlopMbl, ycTaHOBJieHlle MeCTa 
IlJIOCKOCTll pa3'heMa, KOJI!llleCTBa ll rpa
Hllll CTep)lrneil: 

OnpeneJiem1e cocTasa IIIllXTbl 

YcTaHOBJieHHe MeCTa nonsona pac
nJiasa ll Bb16op KOHCTPYKU!lll JillTHllKO· 
BOH CllCTeMbl 

Ha3HaqeH!le TexHoJiornqecKHX rrpH· 
nycKOB, a TaK)!{e npHnycKOB Ha Mexa
HllIJeCKYIO o6pa60TKY no ycTaHOBJieHHO· 
MY KJiaccy TOIJHOCT!l ll3rDTOBJieH!lll OT· 
JlllBKll 

Bb16op 11 Ha3HaIJeH!le <jlopMOBO'!HblX 
II CTep)!{HeBbIX CMeceil:, npllnb!JIOB, Kpa
COK ll T. )(. 

Bb16op ll Ha3HaIJeHHe JIHTeil:Hoil: Tex
HOJIOrHIJecKoil: OCHaCTKll 

Bb16op ll KOHCTpyHposaHHe MepHTeJib· 
Hb!X npHcnoco6JieH!lH .l(Jlll KOHTPOJill 
TeXHOJIOrHIJeCKOro npouecca OTJIHBOK 

Ha3HaIJeHHe MaTepHaJia, KJiacca npoIJ
HOCTll ll BbI6op KOHCTPYKUllll MO.l(eJibHO· 
ro KOMnJieKTa 

Ha3HaIJeH!le rpynnbl CJIO)!{HOCTH oTJIH· 
BOK (no npeil:cKypaHTY 25~01) 

PacIJeT H ycTaHoBJieHHe naHHblX AJill 
HOpM!!pOBaH!lll pa6oT 

llpoao.1t{)!Ce1we ra61t. 4 

3aJla'la npOHSBOJlCTBa 

06ecneIJl!Tb KOJIHIJeCTBeHHOe II KalJeCT· 
BeHHOe BbIIIOJIHeHl!e 3aKa3a c HaHMeHblIIll· 
Mii 3aTpaTaMll, 6e3onacHOCTb II yno6CTBO 
BblIIOJIHeHllll pa6oT Ha scex 9Tanax 113ro
TOBJieH!lll OTJlllBKll 

Ha1160Jiee noJIHo 11cnoJib3oBaTb B03MO)!{· 

HOCTH o6opynosaHllll 11 npe11MymecTBa Bbl· 
6paHHoro Texnpouecca, nocT!llJb BbICOKHX 
TeXHllK0-9KOHOMllIJeCKllX noKa3aTeJieii, no
JIYIJllTb KaIJeCTBeHHble Jil!Tble 3arOTOBKll 

06ecneIJllTb Tpe6oaaHHll 3aKa3a no Ka
IJecTBY MeTaJIJia 

lfarOTOBllTb JillTble saroTOBKll BblCOKoro 
KaIJeCTBa 

IToJiyIJllTb Tpe6yeMyJO IIIepoxoBaTOCTb 11 
reoMeTpllIJeCKYIO TOIJHOCTb noaepxHOCTeil: 
OTJillBKll, rronaepraeMOH MexaHHIJeCKOH o6-
pa6oTKe 

IToJiyIJHTb JillTble saroTOBKll BbICoKoro 

KaIJeCTBa 

11crrOJib30BaTb onTllMaJibHble THnopa3Me
pb1 JillTeHHOH OCHaCTKll, Hal!OOJiee np0113BO
AHTeJibHOe 06opynosaH11e, cHll311Tb pacxon 
OCHOBHbIX II BCIIOMOraTeJibHblX MaTep11aJIOB 

IToBbICHTb reoMeTp111JecKyJO TOIJHOCTb OT
JillBOK 

CHll311Tb CTOllMOCTb MO.l(eJibHblX KOMnJieK
TOB, nOBblCllTb pa3MepHy!O TOIJHOCTb OTJill
BOK 

.[LJil! orrpeneJieHllll OIITOBOH ueHbl Ha OT
JIHBKY 

OnpeneJieH11e HOpM 11 pacueHoK AJill Bbl
noJIHeHHll pa6oT no 113rDTOBJieHllIO OT JlllBOK 

§ 4. Tpe6oeaH1u1 K rexHHYeCKOH AOKyMeHra41-11-1 

Tip11 cocrnaJieH1111 pa601J11x IJepTe)!{eil: yIJHTbIBaJOT Tpe60BaH11ll TeXHH1JecK11x yc
JIOB!lil:, OTpa)!{aJOT !IX B TexHHIJeCKOH .l(OKyMeHTau1111, YllllTblB 0a!OT B03MO)!{H0CTH I! 

cnell11<jl11Ky npo113aoncTBa, co6JIJOAaJOT npas11Jia En11Hoil: c11cTeMbl KOHCTPYKTopcKoii 
.noKyMeHTaUHH (ECK.[L). OcHOBHbie Tpe6oaaHllll K o<jlopMJieHHJO TexH111JecKoil: noKy
MeHrnu1111 3aKJI!OlJa!OTCll B CJie.l(yJOIUeM: 

pa3pa6oTKa tJepTe)!{eii: .l(OJI)!{Ha BbIIIOJIHl!TbCll c y'leTOM Tpe6oBaHHH JIHTeiiHOH 
TeXHOJIOrHH; 

o6'beM TexHHIJecKoii: noKyMeHTau1111, BblnasaeMoil: s npoHssoncTso, noJI)!{eH yq11-
TbIBaTb cepllHHOCTb 3aKa3a (TaOJI. 5); 

TeXH!lIJeCKHe ycJIOBllll Ha OTJillBKy II o6pa6oTaHHYIO neTaJib Heo6xonllMO yKa3bI· 
BaTb Ha IJepTe)!{aX pa3neJibHo; 

pa601111e IJepTe)!{H )(Jill OTJillBOK pa3MepoM CBblWe 300 MM .l(OJI)Klibl l!MeTb yno6-
Hble MecTa )(Jill MapK!!pOBKll HJill npoCTaHOBKll naTbI; 

Ha npoeKUHllX IJepTe)!{eil: Heo6xon11Mo o6o3HalJaTb -nonsepraeMble mnpo11cnb1Ta-
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HIU!M KaMepbl C yKa3aHl!eM ypOBHll B HllX :arn,!lKOCTH, yKa3b1BaTb MeCTa hpOBepKlf 
TBep,!lOCTH H M!!KpOCTPYKTYPbI MeTaJJJJa, a TaK.lKe MeCTa corrpH.lKeHl!ll JJllTOH .n:eTaJJ!f 
C .!lPYrHMll ,!leTaJJl!MH; 

CBeTOKOlillH pa6oq11x qepTe.lKeii .!lOJl.lKHbl 6b1Tb BbllIOJJHeHbl qeTKO Ha caernoii 6y
Mare, a !IX rpacjrnqeCKHe H306pa.lKeHHll HMeTb .!lOCTaToqlibJe rrpoMeJKyTKll MeJK.!lY 
rrpoeKUHl!Mll .!lJlll HaHeceHl!ll Ha HllX 3JJeMeHTOB JJHTellHOll TeXHOJJOrHH; 

Ha KOlillH pa6oqero qepTeJKa .n:eTaJJH .!lOJJJKHbI 6bITb HaHeceHbl JJllTHllKOBO-BbllIOp
Hal! CllCTeMa, rrp116blJJll, MeCTa yCTaHOBKH XOJJO.!ll!JlbHllKOB, OKHa HJJH crreu11a.%Hble 
rrpacrroco6JJeHHll .!lJJll rrepeMeIUeHHll OTJJHBOK, TeXHOJJornqecKHe CTll.lKKH .!l,'!l! yae.111qe
Hllll JKeCTKOCTll MO,!leJJI! HJJH OTJJHBKH H .n:pyrne 3JJeMeHTbl JJl!TeiiHOll TeXHOJJormI (CM. 
Ta6JJ. 6); 

rrpH HaHeceHHll Ha KOlIHIO qepTeJKa .n:eTaJJH 3JJeMeHTOB JJHTeiiHoii TeXHOJJOrHll He
o6XO.!ll!MO lIOJJb30BaTbCll HOpMaTHBHO·TeXHHqecKoii .!lOKyMeHTau11eii (Ta6JJ. 6) H co6JJJO
.!laTb rrpaBHJJa BhllIOJJHeHHll qepTeJKeii JJHTeiiHoii <PopMbI H OTJJHBKH (Ta6JJ. 7, 8). 

5. Oo'beM TexHaqecKOH .!lOKyMeHTaU.HH ,11.JIH pa3JIH'IHblX THUOB npOH3B0,11.CTBa 

.lloKyMeHT 

l..J:epTeJK ,11.eTaJJH (CHHbKa) c HaHeCeHHbI
MH 3JJeMeHTaMH JJHTeiiHOll TeXHOJJOrHH 

TexHoJJoraqecKal! KapTa 
MOHTaJKHbie 3CKH3bl .!lJlll BepxHeii: H HHJK

Heii qacTen Mo.neirn c yKa3aHHeM pa3Mepoa 
H pacnOJJOJKeHl!ll JJllTHHKOBOH CHCTeMbI H 
BbllIOpOB 

l..J:epTeJKH MeTaJJJJHqecKHX MO,!leJJeii:, 
CTep:arneBblX l!IUHKOB, <t>aJJbllll!BOK 

l..J:epTeJKH co6paHHoiI <PopMbI B pa3pe3e H 
nJJaHe 

l..J:epTe:am IIIaOJJOHOB .!lJlll H3I'OTOBJJeHHll H 
KOHTpOJJll OTJJHBOK, CTepJKHeiI, <PopM H 
c6opKH <PopM 

l..J:epTeJK11 xoJJO.!lHJJbHHKOB, cKo6, uan<P 
.!lJJll rrepeMerueHHll OTJJllBOK. l..J:epTeJKH MO
,!leJJeii: KapKaCOB H orrpaBOK 

THrr rrpOHSBOJICTBa 

cepHliHoe u I I KPYnHocepnliHoe MenKocepnliHoe 

+ 
+ 
+ 

+ 
+ 
+ 

+ 

+ 
+ 
+ 

+ 

+ 

+ 
+ 
+ 

+ 

+ 

TI pH Me q a H He. 3HaK «+> yKa3bIBaeT Ha Heo6xo,nHMOCTb paspa60TKH TeXHO
JJornqecKoro .n:oKyMeHTa. 

6. HopMaTHBHO-TexHa11ecKaH ,11.oKyMeHTaUffH 
Ha 3JieMeHTbl JllilTCHHOii ¢iopMbl H OTJJllBKH 

l3neMeHT nuTeliHOli q,opMbI 

Pa3'beM <PopMbI (MO,!leJJH) B OCHOBHblX npoeKUHl!X 
(noJJOJKeHl!e npH <PopMOBKe H 3aJJHBKe) 

BeJJaqaHa npanycKoa Ha MexaH11qecKyJO o6pa6oT
Ky, TeXHOJJornqecKHe npanycKH .!lJlll Ill!TaHHll OTJJllBOK 

<I>opMoaoqHbie yKJJOHbl 
fpaHHUbl CTepJKHeii c YCJJOBHOH IIITpHXOBKOii no 

KOHTYPY KaJK.n:oro CTepJKHll H nopll.!lKOBbIMH HOMe
paMI! BO acex rrpoeKUHllX 

Pa3Mepb1 11 yKJJOHbl 3HaKoa, aeJJ11qaHa 3a3opoa, 
cjJIIKCaTopOB H MeTKll CTepJKHeii 
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SneMeHT .nHTellHoll <j>opMbt 

BhIBO.ll ra30B H3 cTep:arneli, nJiocKOCTb ttaoHBKH 
·CTep:arneii 

0ToeMHble qaCTH Ha MOJleJIH 

<l>aJibllIHBKH, MeCTa Il0.llpe3KH 
CneunaJibHble npHJIHBbI JlJill onpe.lleJieHHll MHKpo

.cTpyKTYPhl OTJIHBOK CT8HKOB 

fl poaOA:J/CeHUe Ta6A. 6 

r ocT, HOPM anb 

rocT 2.423-73 

rocr 2.423-73; 
MH 2041-61; MH 3527-62 

rocT 2.423-73 
OCT 2MT21-2-76 .Mll OT· 

JIHBOK I 11 II KJiaccos 

7. YcnoaHble rpacliH'1ecKHe o6o3HaqeHHll 9JieMeHTOB JIHTeAHoA TexHonorHH 
c rocT 2.423-73) 

TipaBHnO BbIROJIHeHHI ycnOBHblX 0003HaqeHHll fpa<j>HecKoe Hao6palll:eHHe 

0 6 0 3 H a q e H H ll p a 3 'b e M 0 B H n 0 .JI 0 1K e H H R M 0 Jl e .JI H, ¢> 0 p M bl 

l. IlpllMYIO IlJIOCKOCTb pa3oeMa MO)le
JIH H cpopMbI H306paJKaIOT Ha qepTeJKe 
npHMliM 0Tpe3KOM OCHOBHOH JIHHHH, 
Ha)l KOTOpbIM npOCTaBJIHIOT oyKBeHHOe 
-0603HaqeHHe pa3oeMa - M<P. Hanpaa
JieHHe pa3oeMa H306pa.lKaIOT CIIJIOIIIHOH 
OCHOBHOH JIHHHeH, orpa1rnqeHHOH CTpeJI
KaMH H. nepneH.llHKYJIHpHoii JIHHHH 
pa3oeMa 

2. JloMaHyIO IlJIOCKOCTb pa3oeMa MO· 
)leJIH H cpopM!i H306palKaIOT Ha qepTe
:lKe JIOMaHbIM 0Tpe3KOM OCHOBHOH Jill· 
HHH, H8.ll KOTOpbIM npOCTaBJIHIOT oyK· 
seHHoe o6o3HaqeHHe pa3oeMa - M<P. 
HanpaBJICHHe pa3oeMa H3o6pa:lKaIOT 
TaK 1Ke, K8K H npH np51MOM pa3oeMe 
(CM. Il. 1) 

3. To :lKe, qTo a n. 1,2, HO np11 HC· 
!IOJ!h30B8HHH Hepa3oeMHOH MO.lleJIH yKa-
3bIB8IOT TOJ!bKO 6yKBeHHoe 0003HaqeHHe 
npHMOro (HJIH JIOMaHoro) pa3oeMa - <P 

4. To me, qTo a n. 1,2, HO npH He· 
·CKOJibKHX pa3oeMaX MO.lleJIH H cpopMbI 
Ka:lK.D;blA pa3'beM Dp51MOH (HJIH JIOM8· 
Hhlii) H306palKaIOT OT.D;eJihHO 
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IlpaeHJIO BblIIOJIHeHHll ycJIOBHhlX 06osHa'leH1ill I 
5. TioJJO:lKeHHe OTJJHBKH B cpopMe 

o6oaHa'laJOT 6yKBaMH B (aepx), 
H (Hua). ByKBbl npocTaBJJHIOT y cTpe
JJOK, yKa3b!BalOllJ;HX HanpaBJJeHHe paa'b
eMa MO.U.eJJH H cpopMhl 

6. EcJJu JJHTeiiHaH cpopMa cpopMyeTcH 
B ropH30HTaJJbHOM TIOJJO:lKeHHH, a aaJJH
BaeTCH B sepTHKaJJbHOM, TO 6yKBeHHble 
o603Ha'!eHHH sepxa H HH3a y CTpeJJOK 
pa3'beMa MO.U.eJJH H cpopMhl He CTaBllT. 
Ila paJJJJCJlbHO HanpaBJJCHHIO 3aJJHBKH 
IlpOBO.U.llT 0Tpe30K OCHOBHOH JJHHHH, y 
cTpeJJoK KoTopoA npocTaBJJllIOT o6oaHa
'leHne aepxa (B) H HH3a (H) 

l1ao6pa:lKeHHe 

7. TipnnycK Ha MexaHH'ICCKYIO o6pa-
60TKY H306pa:IBaIOT CTIJJOIIIHOH TOHKOH 
JJHHHei\. BeJJH'IHHy npnnycKa yKa3bIBaJOT 
uncppoi\ nepe.u. 3HaKoM IIIepoxosaTOCTH 
.u.eTaJJH HJJH seJJH'IHHoi\ yKJJOHa H JJHHeii
HbIMH paaMepaMH 

8. Tipu HCCJJO:lKHb!X OTJJHBK3X npH
nycK Ha MexaHll'!eCKYIO o6pa60TKY He 
11ao6pa:IBa10T, a yKa3bIBaJOT TOJJhKO ero 
BeJJll'lllHy. 0TBepCTllll, BTI3.U.11Hbl H T. TI., 
He Bb!TIOJJHlleMble JlllTbeM, 33qepK11BalOT 
CTIJJOIIIHOi\ TOHKOi\ JlllHHeH 

9. TexHOJJOrH'lecKHi\ np11nycK o6oaHa
'laJOT 6yKsoA T 11 uncppoA co aHaKoM 
MHHYC (-) HJJll TIJJIOC ( +)' yKa3bIBaIO
rn:ei\ ero BeJJ11'!11Hy. 06o3Ha'!eH11e 11 se
JJll'lllHY np11nycKa npocTaBJJHIOT Ha npo
.U.OJJ:IBeH1111 p33MepHoii JJllHllll llJJll TIOCJJe 
JJHHllll Bh!HOCKH 
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n poao11:ace11ue Ta611. 7 

DpaRHno BbtnOnHeHH~ ycnORHbIX o603HaqeHHli rpacj>H'leCKOe H306paJKeHHe 

ff306pa)KeHHe H 0003Ha'!eHHe CTep)KHeii 

10. CTep)KeHb, ero 3HaKH H cpHKCaTo
'PhI, CTep)KeHb-rrepeMbl'IKY, pa3,neJJHTeJJb
HYJO ,n:ttacpparMy JJerKooT.nem1eMoii rrpH
·ObIJJH, 3HaKH MO.D:eJJH H306pa)Ka!OT 
c1rnournoii TOHKOii JJHHHeii B MaCUJTa6e 
'!epTema. ITpocTaBJJHIOT pa3MepbI 3Ha
KOB II IIX 3a3opb!. CTep)KeHb B pa3pe3e 
(cM. 3CKH3) IllTpHxyIOT TOJJbKO y KOH
TypHb!X JJIIHHii II 0003Ha'!aIOT 6yKBaMII 
CT. c yKa3aHHeM rropH.D:KOBOro HOMepa 
CT. I 

11. EcJIII pacrroJiomeHHe rrpoeKuHii: Ha 
qepTeme ,n:eTaJJH He II03BOJJHeT H300pa
:>KaTb 3HaK cTepmHH a Macuna6e, TO ero 
pa3pbIBaIOT HJJH H300pa)Ka!OT He B Mac
lIITa6e 

12. Ha rrpoeKUIIII, KOTOpaH He .n:aeT 
IlOJJHOro rrpe.ncTaBJJeHIIH 0 cpopMOBO'l
HblX YKJJOHax CTep)KHeBoro 3HaKa, rrpo
BO.D:HT TOJJbKO 0.D:HY JJIIHIIIO, COOTBeTCT
ByIOIUYIO HalIOOJJb!IleMy pa3Mepy (CM. 
3CKH3, 3HaK CTepmHH B IIJJaHe H306pa
)KeH O.D:HOii TOHKOii JJIIHIIeii) 

13. ff306pa)KeHHe CTaH.napTH30BaHHOii 
.nHacpparMbl (CM. 3CKH3) H CTep)KHH-rre
peMbl'IKH corrpoaom.na10T ycJJoBHbIM 
0003Ha'leHHeM, KOTopoe pa3Me'laIOT Ha 
noJJKe JJHHHH-BbIHOCKH. Pa3Mephl ,nHacp
parMbI H CTepmHH-nepeMbl'IKH Ha qepTe
JKe He npOCTaBJJHIOT 
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14. HanpaeneHtte Ha611eK11 CTepJKHH 
H3o6paJKalOT CTpeJIKOH 

15. Paa'beM cTepJKHeeoro HmHKa 11ao-
6paJKaroT CTpeJIKaMll 

16. EcJIH CTepR<eHb COCTOllT H3 He
CKOJlbKllX qacTeli, TO npHMYIO (llJIH JIO
MaHyro) nJIOCKOCTb pa3'beMa H306paJKa
IOT TOHKOH cnJIOllIHOH JlllHHeli, Ha.I{ KO
TOpoli paaMemaroT Ha.1tnHCb cJlwtUR 
pas?JeMa cr.1» 

fl poaoA31CeHIUI ratfA. 7' 

~0,2 ... M )L, 

Hao6paJKeHHe H 0603Ha11esue xoJI0.11.HJibHRKO& 

17. TioeepXHOCTb conpHKOCHOBeHHH 
OT'beMHOH '!aCTH c MOJ{eJibIO H306paJKa
IOT CDJIOllIHOH OCHOBHOH JIHHHeA. 0T'b
eMHYIO '!aCTb o603Ha'laIOT 6yKBaMH 
Ol/M c yKaaaHHeM nopll,11.Koeoro HOMe
pa - Ol/ Ml, Ol/ M2 H T • .n. EcJIH oT'b
eMHall '!aCTb 0,11.Ha, TO nopH.11.KOBb!H HO
Mep B o603Ha'leHHH He npocTaBJIHIOT 
(CM. 3CKH3) 

18. XoJI0.11.HJibHHK ttao6paJKaJOT e Mac
llITa6e qepTe.lKa CilJIOllIHOH TOHKOH JIH
HHeH c yKaaaHtteM paaMepoe. Ha noJIKe 
JIHHHH-Bb!HOCKH pa3MemaroT o603Ha'le
HHe, COCTOHmee H3 CJIOBa cXo.11.», no
PH.11.KOBOro HOMepa H 'IHCJia ycTaHaBJIH
eaeMb!X B lf>opMy XOJIOJ{HJlbHHKOB (CM. 
acKtta). Ecntt xoJI0.11.HJibHHK cTaH.11.apTH-
3HpoeaH, TO ero pa3Mepb1 Ha 'lepTeJKe 
He npocTaBJillIOT, a 3a CJIOBOM «XO.II.> 
yKa3b!BaJOT ycJIOBHOe o603Ha'!eHHe 
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n poao.113/Cetme ia611. 7 

Tip8BHJIO BblnOJIHeHHll ycJIOBHblX o6osHa'leHHll rpacjlll4eCKOe H306pIDKeHl!e 

11 3 0 6 p a )!( e H II e p e 6 e p, n p II JI II B 0 B, c T .!! )!( e K II n p 0 6 

19. CT.H*KY 1 (cM. 9CKila, a), TexHo
JJOrH'lecKIIH npl!JlllB 2 ( 6)' yca.ZJ.O'IHOe 
pe6po 3 (B) II npo6y 4 (e) I1ao6pa)Ka
IOT B MaCIIITa6e qepTe)Ka CilJIOWHOH 
TOHKOH JIIIHileii c yKa3aHileM paaMepoB. 
Ha noJIKe JJIIHHH-Bh!HOCKH yKa3blBaIOT 
Ha3Ha'l:eHHe rrpo6 (cM. 9CKH3 (e), npo6a 
4 JlJl.H MexaHH'l:eCKHX HCilh!TaHHH) HJIH 
ycJIOBHoe o6oaHa'leHHe CTaHJlapTH30BaH
HblX npo6 

0603Ha'l:eHHe MeCT BblBOJla raaOB 

20. HanpasJieHHe Bh!BOJla raaos H3 
ljlopMhl H CTep)KHH H306pa)Ka!OT CTpeJI
KOH, B)lOJlb KOTOpoi'I npOCTaBJIHIOT 6yK
BeHHOe o6oaHa'leHHe BI' (sbIBOJl raaos) 

Hao6pa*eHHH H o6oaHa'l:eHHH JJHTHHKosoi'lcHcTeMhl 

21. JlHTHHKOBYIO CHCTeMy H306pa)Ka
IOT B MaCWTa6e 'lepTe)Ka TOHKOH 
CilJIOWHOi'! JIHHHel! c yKaaaHHeM paaMe
pos ee pacnOJIO:lKeHHH OTHOCHTeJibHO 
OTJIHBKH (cM. 9CKH3). EcJIH pacnoJio:lKe
HHe npoeKUHH He Il03BOJI.HeT H3o6pa
}KaTb JIHTHHKOBYIO CHCTeMy B MaCWTa-
6e, TO ee Bhl'lep'IHBaIOT He B MaCWTa6e 
'lepTeJKa. Ha qepTeJKe .D.JIH MOHTaJKa 
MOJleJiel! Ha MOJleJibHOH IlJIHTe JIHTHHKO
eyro CHCTeMy He H306paJKaIOT, a TOJlbKO 
yKa3h!Ba!OT MeCTa conpHJKeHHH IlHTaTe
Jiel! c OTJIHBKOH. Ha noJIKe JJHHHH-Bhl
HOcKH pa3MelllaIOT Ha.ZJ.IlHCb «JIUTHUKO
BYIO CUCTeMy BbtnO.llHUTb no 11epre
:Jtey .•. > 

<J ... 
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TipaBHJlO BhllIOJIHeHHH yCJIOBHblX o6osHaqeaHH 

22. CeqeH!rn (CM. 3CKH3 rr. 21) 3JJe
MeHTOB JIHTHHKOBOH CHCTeMbl H306pa:m:a
IOT Ha IIOJJe qepTe:m:a B OJJ:HOM Macn1Ta-
6e (rrpe.n:rroqTHTeJJbHO 1 1) c yKa3aHH
eM HX pa3MepoB, KOJJHqecTBa H IIJJO!Il~a

JJ:H ceqeHHii. TIJJow;a,n:H ceqeHHii H cooT
BeTcrnemw cyMMapHh!e rrJJow;a.nH ceqe
HHii 3JJeMeHTOB o6o3Haqa!OT TaK: mna
TeJJeii - Fu, ~Fu; llIJJaKOYJJOBHTeJJeii -

FmJI, ~FmJI; CT051KOB-FcT, ~FcT 

23. JlHTHHKOBYIO CHCTeMy, Bb!IIOJIH51e
MYIO B KepaMHKe, Ha qepTe:m:e He 11306-
pa:m:a!OT, HO yKa3h!BalOT MeCTa corrp5!
:m:e1-11151 IIIITaTeJJeii c OTJJllBKOH. Ha IIOJl
Ke JJHHHll-Bb!HOCKll pa3Mern;a!OT HaJJ:IIl!Cb 
«J!UTHUKOBYIO CUCTeMy BbtnO.llHUTb 8 
KepaMU'ieCKUX Tpy6Kax, I'OCT » 

24. Tip116h!JJb 1rn qepTe:m:e o6o3Haqa
IOT CJIOBOM «Il pUObl.llb» c yKa3aHlleM 
rropH:nKoaoro H6Mepa (cM. 3CKH3). Tip11 
HaJJ11q11H HeCKOJ!bKllX OJJ:HHaKOBb!X rrp11-
6bIJJeii HM rrpHCBaHBalOT OJJ:llH II TOT :m:e 
HOMep II B o603HaqeHHll yKa3b!BalOT HX 
o6w;ee KOJJ11qecTBo (Harrp11Mep, rrpH-
6h!JJb N2 1; 2 WT.). EcJJH ycTaHaBJJHBae
Mh!e rrpH6bIJJH CTaH,n:apTl!30BaHbl (CM. 
9CKH3). TO Ha IIOJJKe JJllHHll-Bb!HOCKH 
yKa3bIBalOT 11x ycJJOBHoe o6o3HaqeH11e, 
rrpe.n:ycMOTpeHHOe CTaH,llapTOM 

25. fa3006pa3y10w;He rraTpOHbl ,n:JJ51 
C03JJ:aHH51 B rrp116blJJH IIOBblllieHHOro ,n:aB
JJeHH51 o603Haqa!OT Ha,n:rrHCblO Ha IIOJJKe 
JJHHHH-Bb!HOCKll «I'asoo6p. naTpOH» H 
IIOKa3b!BalOT MeCTO !IX paCIIOJJO)KeHHll 

26. CeTKH 1 JJ:JJ51 cp11JJbTpa~1111 pac1IJJa
Ba B JJHTHHKOBOH CHCTeMe He Bb1qepq11-
Ba10T, a H306pa:m:a!OT !IX CIIJ!OllIHOii oc-· 
HOBHOH JJllHHeii 
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A-A /j-/j fj-fj 

0 w 
Fn = ... c11'2 fw11 = ... c11Z 
110/J= ... wm. Ko11 = ... wm. 
L_fn = .. : c112 .LFw11 = ... c11Z 

Fem= ... Cf1 2 

KO/!.= ... wm. 
.l Fem= ... c112 

B 
H'P. 

H 

/lum1tuKo01110 cucmeH!/ ObtnOllHUmb fJ 
~epa11u.'!ecl(ux mP!!DKax, rocr 

[OJOOUp. 
nampoH 



8. YcJJoBHLie rpa«f>H11ecKHe HaoopaJH:eHHll aJJeMeHTOB «f>opMLI 

I rpaqm'leCKOe II rpacjm'!eCKOe 
SJieMeHT HS06prui<eHHe SJieMeHT Hao6pameHHe 

fapL 

Co.110Ma 

;>K epel5eiiKH 

<J> HTHJJH H BeH
THJJllUHOHHhle 
urnyphl 

MeTaJJJJH11e
CKag CTPY*Ka 

I 
fa300TBO.!J:Hble 

KaHaJJhl 

llinHJibKH 

Bblaon ra3oB 
H3 CTep)KHeii: 

06JJHUOBO'l
Hhlll CJJOH <j:>op
Mhl 
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§ 5. OcHoeHble npaeJ.111a npoeKTMpoeaHMSI ornMBOK 

OTBeTcTBeHHOii: sa.naqeif, KoTopa51 pewaeTC51 npH paspaooTKe JIHTeii:Hoii: TeXHOJIO· 
rmr, HBJI51eTc51 oTpaooTKa :KoHcTpyKum1 OTJIHBKH Ha JIHTeiiHyro TexHoJiorHqHocT&. 
KoHCTPYKUHH OTJIHBKH cqHTaeTC51 TeXHOJiorHqHoii: TOJibKO B TOM CJiyqae, eCJIH OHa OT
aeqaeT TpeooBaHH51M JIHTeii:HOro npOH3BO,QCTBa H TeXHl!qecKHM ycJIOBllHM Ha ee H3-
rOTOBJieHHe. 

K TpeoosaHHHM JIHTeii:Horo npo113so.ncTBa OTHoc11Tc5! B03MO:lKHOCTb H3rOTOBHTb 
OTJillBKY Bb!COKOro KaqecTBa .nocTyIIHblMH H Ha.ne:lKHblMH npHeMaMH Jil!Teii:Hoii: TeXHO· 
JIOrHH C yqeTOM HMeroruerOC51 Ha npe.nnpH51THH ooopy.noBaHH51 H .neii:CTBYIOIUHX TCX· 
HOJIOfHqecKHX npoueccoa. B TaOJI. 9 np11ae.neHbl OCHOBHble npaBHJia npoeKTHpOB8HH51, 
npHMeHHeMble npH OTpaOOTKe KOHCTPYKUHH OTJIHBKH Ha JIHTeii:Hyro TeXHOJIOrHqHOCTb. 

9. OcHOBHble npaeHJia npoeKTHpoeaHHSI OTJIHBOK 

IlpaeHJIO H nenb npoeKTHpoeaHHll 

1. 0TBeTCTBeHHble '18CTH (HanpHMep, 
nJIOCKOCTll CKOJib:lKCHHll, KaqeHH51 1) OT
JIHBOK pacnoJiaraTb B HH:lKHeii: qacTH 
<jJopMbl (no 38JIHBKe). .na:lKe eCJIH 9TO 
CB513aHo c HCKOTOpbIM nOBbIWCHHeM 
Tpy.n:oeMKOCTH H3fOTOBJieHHll (CM. 9CKH3, 
cTep:lKHH 2 KpenHTCll a aepxHei!: noJiy
<jJopMe). IToeblwaeTCH KaqecTBo pa60-
q11x nosepxHOCTeii: OTJillBKH 

2. PacnoJiaraT& no B03MOMHOCTH oT
JIHBKY B o.nHoii: noJiy<jJopMe (CM. 3CKH3, 
OTJIHBKa B HH:lKHeii: noJiy<jJopMe). ITosh!
waeTcH pasMepHall TOqHOCTb OTJillBKll 

3. 11cnoJib30B8Tb MHHHMaJibHO .nony
CTllMOe 'IHCJIO CTepMHeii: HJIH He np11Me
H5!Tb HX (CM. 9CKH3, BTOpoii: CTep:lKeHb 
saMeHeH 4JaJI&WHBKoii:). ITosblwaroTCll 
KaqecTBO H pasMepHa51 TOqHOCTb OTJIHB
KH; CHH:iKaeTC!I Tpy.noeMKOCTb H3rOTOB
JieHH51 

4. He KpenHTb no BOSMO:lKHOCTH 
CTepMHH B eepXHIOIO noJiy<jJopMy (CM. 
9CKH3, CTep»<:eHb pacnoJIO:lKeH B HH:lKHeii: 
noJiy<jJopMe, nepsoHaqaJI&Hblii: sapHaHT 
noKa3aH WTp11xnyHKTHpHoii: JIHHHeii:). 
IlOBblWaeTC!I pasMepHa!I Toq1rnCTb OT
IIHBOK, CHH:lKaeTC51 Bep051THOCTb oopa30-
B8HH51 .n:e<jJeKTOB no necqaHblM paKOBH
BaM 
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Tip&BHJIO H l(eJlb npoeKTHpoaaHHll 

5. 06ecneq11saTb xopomyJO BeHTllJIH
U:llJO CTep>1rneii: (CM. 9CKll3, yMeHbllieHbl 
co 180 AO 120 MM pa3Mepb! CTeHOK 1). 
CH11JKaeTCll 6paK OTJillBOK no nec•iaHb!M 
H ra30Bb!M paKOBl!HaM 

6. He ,11.onycKaTb HaJI11q11ll JKepe6eeK 
B OTBeTCTBeHHb!X qacTHX 2 OTJillBOK. 
YKa3aHHOe Tpe60BaH11e o6ecneqeHo cMe
w;eH11eM CTeHKll 1 (CM. 9CKll3, npeJKHee 
IlOJIOJKeHl!e CTeHKll ll306pa>l{eHo IlITpllX
nyHKTllpHoii: Jil!Hlleli). IToBbllliaeTCH .Ka
qecTBO OTJillBOK, OTCYTCTBYIOT llHOpo.11.
Hb!e BKJIJOqeHl!H B OTBeTCTBeHHbIX qa
CTllX OTJlllBOK 

7. ITp116brJI11 pacnoJiaraTb Ha.II. Mac
CllBHbIMll qacTHMll OTJillBOK l!Jlll pa3Me
UJ;aTb OKOJIO HllX 60K0Bble IlllTa!OIIJ;lle 
606blmK11 J (cM. scK113). B OTJillBKe He 
o6pa3yJOTCH yca,11.oqHble paKOBllHbI. 
B HeKOTOpb!X cJiyqallx, qT06bl coqeTaTb 
npaBl!JibHOe noJioJKeH11e cjJopMb! np11 3a
JillBKe c y,11.06CTBOM ee cjJopMOBKll, npe
.!l:YCMaTpl!BaTb nosopoT cjJopMb! Ha 90° 

fl poaoA:J/CeHUe Ta6A. 9 
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IlpasHnO H uenb rrpoeKTHpOBSHHll 

8. He .D.OTIYCKaTb HaJrnq11H Y3KHX 6oJI
BaHOB 1, 2 KaK B cpopMe, TaK II B CTepJK
HllX (TipeJKHee TIOJIOJKeHHe CTeHOK 11306-
paJKeHO lllTPllXTIYHKT!!pHOif JillHHeif) 

9. I1CTIOJib30BaTb TIO B03MOJKHOCTll 3a
rOTOBKH .D.JJll TIOJiyqeHHll Jil!Tb!X .D.eTaJieil: 
H o6'be.D.HH l!Tb HX .D.Jill TIOCJie.nyromeil: 
pe3KH Tio JIHHHH 1. IloBbl!IlaeTcH Tipo
H3BO.D.HTeJibHocTb Tpy.na 

ll poaoA3/Ce1tUe Ta6.A. 9 

§ 6. KnaCCbl T04HOCTH 11 np11nyCKH Ha MeXaHH'leCKYIO o6pa6oTKY 

ITo.n TO'iltOCTb/O 113fOTOBJieHl!ll OTJIHBOK TIOHl!MaeTCll CTeTieHb OTKJJOHeHl!ll !IX 
reoMeTp!l'leCKHX pa3MepoB II MaCCbl OT HOMl!HaJibHb!X 3HaqeHHH. Tpe6oBaHl!ll TIO TOq
HOCTH OTJIHBOK perJJaMeHT!!pOllaHbl: .D.Jill qyryHHb!X fOCT 1855-55, CTaJlbHblX 
fOCT 2009-55, 113 ~BeTHb!X CTIJJaBOB OTpacJieBOH HOpMaTHBHO-TeXHHqecKOH .D.OKY
MeHTa~Heil:. 

)].Jill qyryHHblX II CTaJibHb!X OTJlllBOK Tipe.nycMOTpeHbl TPll KJiacca TOqHOCTll, co
OTBeTCTBeHHO KOTOpb!M ycTaHOBJieHbl .D.OTiycKaeMble OTKJIOHeHl!ll TIO pa3MepaM II Mac
ce, a TaioKe TIPHTIYCKH Ha MexaHHqecKyro o6pa6oTKY OTJIHBOK. KJJacc ToqHoCTH OT· 
JIHBKH yKa3bIBaIOT Ha pa6oqeM qepTem:e H B TexH11qecK11x ycJIOBHl!X. ITpHHl!Tbl:ll: KJiacc 
TOqHOCTH pacTipocTpaHl!eTCll Ha Bee pa3Mepb! OTJillBKH. B Ta6JJ. 10 TipHBe.D.eH rrpHMep 
Ha3HaqeHHll TipHTIYCKa Ha MexaH11qecKyIO o6pa60TKY qyryHHOH OTJIHBKll. 

10. Ha3Haqe1111e npHTIYCKa Ha MexaH11qecKy10 oopaooTKy 

XapaKTepHCTHKa OTnHeKH 

0TJJHBKa qyry11Ha11 III KJiacca 
ToqHOCTH c HaH60Jibllll!M ra6ap11T
Hb!M pa3MepoM 400 MM II HOMl!HaJib· 
Hb!M pa3MepoM (11a1160J1blllee pac
CTOllHHe MeJK.D.Y .D.BYMll o6pa6aTb!Ba
eMb!Mll TIOBepxHOCTllMll) 180 MM. 
IlpHTIYCK Ha see MexaH11qecK11 o6pa-
6aTbIBaeMble TIOBepXHOCTll COCTaBHT: 
.D.JJ!I Bepxa - 7 MM, HH3Ka II 6oKa -
5 MM 
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.Il:Jrn Bepxm1x qacTeii OTJJllBOK rrpeaycMaTp11BaeTC5I 66JJblllllii rrp11rrycK Ha Mexa
HHqecKy!O o6pa6oTKy, TaK KaK npn 3arromrerm11 pacnJJaBOM cjlopMbI HeMern.n.nw1ecKHe 
BKJl!OqeHl!H BCI!Jlb!Ba!OT BBepx (KaK Ha1160J1ee J1erK11e) . .Il:JJ51 B03MOMHOCTH no,1yqe

HH5I OTJlllBOK B BepXHHX qacT51X 6e3 aecjleKTOB Heo6XO,lll!M .llOCTaToqHbltt CJIOH MeTaJJ
.na, y.11.aJ15leMbltt rrpH MexaHHIJeCKOll o6pa6oTKe, B KOTOpOM MoryT KOHIJ;eHTp!!pOBaTbCll 
HeMeTaJJJJHqecKHe BKJl!OqeHHll. 

§ 7. n11THHKOBaH CHCTeMa 

.!TUTHUKOBOU CUCTeAWU Ha3b!B3IOT COilOKYIIHOCTb 3JleMeHTOB JlllTeiiHoii cjlop~!bl B 
BH,lle K3H3JIOB II ITOJIOCTeii, rrpe,llH33HaqeHHbIX .llJl51 ITO,llBO,lla pacrrJJaBa B cjlopMy, ee 

sarrOJJHemrn H ITl!TaHH51 OTJIHBKll rrp11 33TBep,lleBaHllll. J1HTHllKOB351 CHCTeMa COCTOHT 

H3 CJ!e,lly!OIIJ;llX OCHOBHb!X 3JleMeHTOB: 
JI II TH II K 0 B 0 ii q a llI II, rrpe)l.H33HaqeHHOii ,llJl51 rrp11eMa pacrr,1aBJ1eHHOro ~!eTaJI

Jia (pacrrJJaBOB) 11 rroaaq11 ero B rroJJOCTb cjlopMbI; 
c T 0 51 Ka - BepT!!KaJibHOro !!Jiii H3KJIOHHOro KaHaJJa, cJJyMamero .llJl51 I!O,llaqH 

paCrrJJaBa B .llpyrne 3JJeMeHTbl (KpOMe qall!11) JlllTHllKOBOH CllCTeMbl HJIH Herrocpe,llCT

BeHHO B pa6oqy!O ITOJIOCTb cjlopMb!; 
llI JI a K 0 y JI 0 B HT e JI 51, rrpe,llH33HaqeHHOro ,llJl51 33,llep2K3Hll51 HeMeTa.nJ111qecKl!X 

BKJ110qeH11it (llIJJaK, rrecqaHbie qacTHIJ;bI n .11.p.) pacrrJiaBa, rrocTyrra10mero 3aTeM a 

:mT a TeJ111; 
rr n Ta Te JI 51 - KaHaJJa, 06ecrreq11Ba10mero rro.llBO.ll pacrrJJaBa B rroJIOCTb ,1nTeii

Hoii cjlopMb!; 
Bbl rr o p a - BepTHKaJJbHoro KanaJia, cJiy.lKamero .llJl51 BblBO.lla ra3oB H3 cjlopMbI, 

KOHTPOJJ51 3arIOJJHeHl!H pa6oqefi ITOJIOCTH pacrrJJaBOM H ITHTaHHH OTJIHBKH rrpn 3aTBep

JleB3HllH; 
rr p H 6 bl JI H - ITOJIOCTH B cjlopMe, KOTOpaH 3arIOJIHHeTC51 pacrrJiaBOM ,llJIH ITl!TaHH51 

MaCCHBHblX qacTeii OTJIHBKH rrpn 3aTBep,lleB3HHll. 

J1HTHHK0Bble CHCTeMbl (Ta6JJ. 11) ,llOJl)KHbl OTBeqaTb CJ!e,lly!OIIJ;HM Tpe6oBaHH51M: 
o6ecrreqHBaTb 3arIOJJHeHHe cjlopMbl pacrrJJaBOM 3a ycTaHOBJJeHHOe BpeMH; 

ITO,llBO)l.HTb MeTaJJJI B ITOJIOCTb <t>opMbl c MaJJOH JIHHeHHOii CKOpOCTb!O ,ll.151 rrpe,ll-

OTBpameHH51 pa3Mb1Ba qacTeH ¢opMbl H 3aBHXpeHH51 MeTaJJJJa rrpH ero )l.BH2KeH11n; 

rrperrHTCTBOBaTb 3acacblBaHH!O B03,llyxa B CT051K ITOTOKOM pacrrJJaBa rrpn ero 3a
JIHBKe B JIHTHHKOBY!O qall!y, 3a.11.epMHBaTb ll!JlaK H apyrne HeMeTaJJJJHqecKHe BK.n!Oqe

HHH; C03,llaBaTb OITTHMaJJbHblH TerIJJOBOii pe.lKHM cjlopMbl H o6ecrreqHB3Tb rroJJyqeHHe 

KaqecTBeHHblX OTJIHBOK (rrJJOTHblX, 6e3 TpemnH, rrpHrapa, Y.lKHMHH H T. n.); 

He saTpy.11.HHTb yca.llKY pacrrJJasa; 
o6ecrreqnBaTb y.11.06CTBO cjlopMOBKH; 
HMeTb qall!y, IlHTaTeJIH H apyrne 3JieMeHTbl MHHHMaJJbHO aorrycTHMblX pa3MepoB; 

JierKo OT)l.eJIHTbCH OT OTJIHBKH 6e3 Bb!JIOMOB. 

11. THilbl JIHTHHKOBblX CHCTCM 

rpaqmqeCKOe HS06pallCeHHe 
Oco6eeHOCTH H npeMepHoe 

HSSHaqeHHe 

1 

fopH30HTaJibHaH 

CocTOHT H3 qall!H 1, cT051Ka 2, 
ll!JJaKOYJJOBHTeJJH 3 H IlHTaTe
Jieit 4, pacnOJJO.lKeHHblX B ropH-

30HTaJibHOH ITJIOCKOCTH pa3'beMa 
cjlopMbI. Bo3MOMHO rrpnMeHeHHe 

rrpH6blJJeH, He CBH3aHHbIX Heno

cpeacTBeHHO c nHTaTeJJ51MH. ITptt
MeHH!OT npH H3fOTOBJJeHHH ll!H

poKoli HbMeHKJJaTypbl OTJIHBOK H3 
Bcex CTIJl3BOB, OTJIHBOK pa3H006-

pa3HOii CJIO}!(HOCTH H MaCCbl, He 
HMe10mnx TepMnqecKHX Y3JJOB 
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Oc ooeHHOCTH H npllMepHOe 
H83Ha'leHHe 

fopH30HTaJlbHlie c 9JleMeHT8MH TOpMO:H<eHHll H TIHTaHHll 

B OTJm1me oT npe.llbl.llymero 
THTia 9Ta JJHTHHKOBal! CHCTeMa 
HMeeT .llOIIOJJHHTeJJbHble 9JJeMeHTbl 
(CM. 9CKH3)' yBeJJHqHBa!OmHe 
rH.llpaBJJHqecKoe corrpoTHBJJeHHe H 
yJJyqwa10mee OT.lleJJeHHe mJJaKa 
OT .llPYfHX HeMeTaJJJJHqecKHX 
BKJIJOqeHHii. K HHM oTHOCl!TCll 
n:eHTpo6e:arnble 6o6bllIIKH I, ceTKH 
(KpeMHHiiopraHHqeCKHe, KepaMH· 

qecKHe, H .llp.), neperopo.llKH H 

.llpOCCeJJH 
IlpHMeHl!IOT, KaK rrpaBHJJO, rrpH 

H3fOTOBJJeHHH MeJJKHX H cpe,llHHX 
OTBeTCTBeHHblX OTJJHBOK, He 
HMe10mHx TepMHqecKHx ysJJOB 

0TJJHqJ1TeJJbHOH oco6eHHOCTblO 
ropH30HTaJJbHOH JJHTHHKOBOH CH· 
CTeMbl c IIHTaIOmHMH 9JJeMeHTa· 
MH (Ha 9CKH3e He H306pa:a<eHa) 
l!BJJl!eTCll HaJmqHe IIHTa10mefi 6o-
6billIKH. PacrrJJaB, Haxo.llllmHiicH 
B Heii, llHTaeT OT JJHBKY HJJH Tep-
MHqecKHH y3eJJ npu 3aTBep,lleBa

HHH 
IlpHMeHl!IOT rrpH H3rQTOBJJeHHH 

OTJJHBOK (KpoMe CTaJJbHbIX) c 
TepMHqecKHMH Y3JJaMH, )lJlll KOTO· 
pb!X HC!lOJJb30BaHHe rrpH6blJJeii 
Hepan:HoHa.1!bHO 

BepTHKaJibHall 

BepTHKaJJbHaH JJHTHHKoBaH cu
CTeMa B OTJJHqHe OT ropH30HTaJJb· 
Hoil: HMeeT rruTaTeJJH, pacnoJJO· 
)!{eHHble B BepTHKaJJbHOH TIJIOCKO· 

CTH pa3'beMa cjlopMbI. IlO.llBO.ll 
pacnJJaBa Mo:lKeT ocymecTBJJHTbCH 
llpycHblM, .llO:lK)l.eBbl_M H il.PYrHM!t 
MeTO)l.aMH (CM. HH:lKe). JlHTHHKO· 
Ball CHCTeMa MO:lKeT HMeTb 9JJe· 
MeHTbl TOpMO:lKeHHll 

McrrOJJb3YIOT npH usroTOBJieHHH 
OTJJHBOK c KaHTOBKOil: cjlopM IIO.ll 
3aJIHBKY Ha 90°, a TaKJKe OTJJH· 
BOK H3 pa3JJHqHbJX CIIJJaBOB, JJI0-
6oii Maccbl H CJIO)!{HOCTH, c MaC· 
CHBHhIMH 'laCTllMH HJJH paBHOMep

HO TOJJCTOCTeHHblX 



rpa<j>H'leCKOe H30DpalKeHHe 

BepxHllll 

II poaoA'J/CeHue Ta6A. Jr 

OcotleHHOCTH H npHMepHoe 
H33Ha1.feHHe 

BepTHKaJibHal! JIHTHHKOBal! cn
cTeMa, 06ecrreqnaa10mall rro.D.aqy 
pacrrJiaBa B IIOJIOCTb JIHTeirnofi 
cpopMhl caepxy 6ea KaHTOBKH ee 
Ha go0 

ITpttMeHl!IOT rrpH naroTOBJieirnH 
MeJIKIIX H cpe.D.HIIX OTJIHBOK ll3 
pa3JIHqHb!X CIIJiaBOB c TOHKIIMII 
CTeHKaMH 

BepTHKaJihHal! JIHTHHKOBal! cu
cTeMa, 06ecrrequaa10mall rro.D.aqy 
pacrrJiaBa B IIOJIOCTb 2 JIHTeiiHOH 
cpopMbI CHH3Y qepe3 IIHTaTeJib 1. 
ITpn TaKoil JIHTHHKOBoii: cncTeMe 
B03MORrna KaHTOBKa co6paHHOH. 
cpopMbI Ha goo IIO.D. 3aJIHBKY 

ITpnMeHl!IOT rrpn H3rGTOBJieHHH 
cpe.D.HHX H KpyrrHhIX OTJIHBOK c 
OOJihlIJOH Bb!COTOH H3 JIIOObIX 
CIIJiaBOB 

IT pH Me q a H He. ,SipycHble JIR,THHKOBble CHCTeMbl IIO,ll,3IOT MeTaJIJI B IIOJIOCTb JIH
TeHHOH cpopMbI Ha HeCKOJibKHX ypOBHllX, a .D.O:lK.D.eBhle - HeCKOJihKHMH IIHTaTeJillMII. 

CooTHOIIJeHHll IIJIOma.D.eH ceqeHHH OCHOBHblX 9JieMeHTOB JIHTHHKOBOH CHCTeMbl 
MoryT OblTb IIOCJie,ll,OBaTeJihHO yMeHhIIJalOmHMHCll OT CTOllKOB K IIHTaTeJIIO (3 a II e p
T all JI HT H HK 0 Ball c H c Te Ma) HJIH IIOCJie,ll,OBaTeJihHO yaeJinqnaaJOmHMHCl! 
( 0 T K p bl Tall JI HT H H KO B all c H c Te M a). B rrepBOM CJiyqae o6ecrreqnsaeTCll xo

poIIJee OT.D.eJieHHe HeMeTaJIJIHqecKHX BKJIJOqeHHii:, HO pacrrJiaB IIOCTynaeT B cpop:vry c. 
IIOBhIIIJeHHblMH CKOpOCTl!MH. 

0TKPhITYIO JIHTHHKOBYIO CHCTeMy rrpHMeHl!IOT rrpH H3rGTOBJieHHH OTJIHBOK H3 Jier
KO OKIICJilllOmnxcll CIIJiaBOB (cTaJib, aJIIOM!fHHH H ,ll,p.) H KpynHb!X JIHTblX .D.eTa,1eiL 
}J.Jil! WJiaKOOT.D.eJieHHll B OTKphITYIO JIIITHHKOBYIO CHCTeMy ycTaHaBJIHBalOT cjlHJibTpO
BaJibHhle ceTKH HJIH pacrrJiaB B cpopMy 3aJIHBalOT H3 CTOIIOpHbIX KOBIIJeH (CM. fJI. VII). 

lliJiaKOYJIOBHTeJIH MoryT OhITh pa3JIHqHoil cpopMhl: rrpl!Mhle, KOJibueawe, IT-oG-· 
pa3Hhle H T • .D.. CeqeHHe IIJJiaKOYJIOBHTeJieil, a TaKlKe IIHTaTJieil 6waaeT Tpaneuen.D.aJib-· 

Hoe, Kpyrnoe, rroJiyKpyrnoe H T • .D.. 
JlHTHHKOBhle qawH MoryT aHatIHTeJihHO OTJIH'laThCll rro KOHCTPYKUHH. Han6oJiee· 

COBepweHHOii: cqH'raeTCll qawa c rreperopO,ll,KaMH, HH:lKHHM H OOKOBblM YCTYII01'1 
(pHc. 2, a). 4awa xopowo OT.D.eJil!eT WJiaKoswe H .D.pyrne HeMeTaJIJIHqeCKne BKJIIO'!e
HHll, crroco6cTByeT CIIOKOHHOH 33JIHBKe. TaKHe qawu HCIIOJih3YIOT npeHMymecTBeHHO· 
.D.Jill 3aJIHBKH H3 UHJIHH.D.PH'leCKHX H 6apa6aHHblX KOBIIJeH cpe,ll,HHX, KpynHblX H Tl!Me
JiblX qyryHHblX OTJIHBOK • .il.Jill 3aJIHBKH cpe.D.HHX OTJIHBOK npHMeHl!IOT JIHTHHKOBbie· 
qaurn 6e3 neperopO.ll.OK H ycTynoB (pHC. 2, 6)' a .ll.Jill MeJIKHX - BOpOHKll (pHC. 2, B). 
1'1Hor)l.a KpynHble H O'leHh KpyrrHble OTJIHBKH 3aJIHB3IOT c IIOMOmblO .ll.BYX H 6oJiee 
JIHTHHKOBhrx qaIIJ. ITpn 3aJIHBKe TaKHX OTJIHBOK JIHTHHKOBh!e XO.ll.hl rrpe)l.rroqTHTeJihHO· 
BhIIIOJIHHTb ll3 YHHcjlHUllPOBaHHb!X CTep:lKHeBb!X 9JieMeHTOB llJ!ll KepaMHKH. 
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a) 
PHc. 2. JlHTHHKOBbie qaIIm 

§ 8. Pac4eT m1TH"1KOBblX C"1CTeM 

PacqeT JIHTHHKOBh!X CHCTeM OCHOBaH Ha rrp11MeHeH!IH ypaBHeHHH rn.apaBm1KH 
.AJIH H.aeaJibHh!X JKll.!lKOCTeil:, TeKyW:HX B ra3oHerrpoHHU:aeMh!X KaHaJiax. TaK KaK )Kll.!l
KHH MeTaJI.IJ He llBJIHeTCH H.aeaJibHOH JKH.D.KOCTb!O, a ¢opMa ra3orrpOHHU:aeMa, .!lOIIOJI
HHTeJibHO HCIIOJ!b3YIOT Oilb!TH0-3KCI1epHMeHTaJibHbJe .aaHHhle. IlpHMepHblH pacqeT JIHT

HHKOBOH CHCTeMbl .!lJ!ll qyryHHh!X II CTaJibHhlX, a TaK:IB:e H3 CIIJiaBOB TH)KeJib!X 11 l\BeT
HhlX MeTaJIJIOB pa3JIHqJih!X BeCOBh!X rpyrrrr Bh!IIOJ!Hll!OT B TaKOH IIOCJie.!lOBaTeJibHOCTH: 

1. Orrpe.D.eJIHIOT BpeMH 3aIIOJIHeHHll ITOJIOCTH ¢opMhl pacrrJiaBOM 't=23 v oG, r.D.e 
't - rrpo.!lOJI)KHTeJihHOCTb 3aJIHBKH, c; o - cpe.!lHHH TOJIW:HHa cTeHKH, MM; G - Macca 
OTJIHBKH, KL 

2. Bb1q11cJIHIOT cpe.!lHHH ceKyH.!lHhlH paCX0.!1. MeTaJIJia B JIHTHHKOBOH CHCTeMe, Kr/c, 

Oc.p=G/-r. 
3. HaXO.!lllT ceKyH.!lHhlH pacxo.a c yqeTOM HCTeqeHHll MeTaJIJia IIO.!l 3UTOIIJieHHh!H 

ypoBeHh, Kr/c, Gc.H= Gc.p ·k, r.ae k- nonpaBoqHbIH K03<jl<j}Hl\HeHT Ha HaqaJibHbifi pac

XO.!l MeTaJIJia (Bhl6Hpa10T ITO .D.HarpaMMe, pHc. 3, a). 

K J,g r------~ 

J,7 
1,5 

1,4 r-r~-+-+-+-+A-~ 

J.J 1-t-+-lc+-t-+-\ 

7,2 t-t--+-t-+-....+-.... 1 

!,! 1-+,f,f,~~F-blM 

PHc. 3 . .[LHarpaMMa .!l.Jill onpe.aeJieHHll y.aeJibHOfl cKopocTH 3aJIHB
KH (a) H cxeMa K pacqeTy pa3MepoB npH6bIJIH (6) 

4. Orrpe.aeJIHJOT nJioW:a.!lb HaHMeHhIIIero ceqeHHH 3JieMeHTa JIHTHllKOBOH cHcTeMhl 

IOOOGc H 3 ,i, 
~ F" = V · , r.ae v - ITJIOTHOCTb MeTaJIJia, r/cM ; µ - K03<j}'l'Hl\HeHT 
...:::. YfL 2·981H 

corrpOTHBJieH!lll JIHTHHKOBOH CllCTeMbl H ¢opMbl, paBHOH 0,2-0,5 (rrp11 yCTaHOBKe 
ceTKH .!lJIH .apocceJ111 µ=0,270,3; B ocTaJibHbIX cJiyqa51x µ=0,470,5); H - Harrop, 
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CM (pacCTOJIHHe OT MeCTa !10,!\BO,!\a pacrrJiaBa ,!\O ero ypoBH5I B JIHTHHKOBOH '!awe); 

H=Ha+H2, r,!\e H 0 -BbICOTa OIIOKH Ha,!\ pa3beMoM JIHTei'iHoi'i cpopMbI, CM; H2 -

BbICOTa ypoBH51 MeTaJIJia B JIHTHHKOBOH '!awe, CM. 
5. 06beM JIHTHHKOBOH '!alIIH orrpe,!\eJI5I!OT H3 pac'!eTa 2-6-KpanIOro ceKyH,!\HOro 

pacxo,!\a :-,1eraJIJia ( Gc.H). 
6. Ibowa,!\b Ce'leHH51 CTOHKa orrpe,!\eJI5I!OT H3 ycJIOBH5I o6ecrre'!eHH51 l!OJIO}KHTeJib-

HOrO ,!\aBJieHHH B JIHMHTHPY!OlileM ce'!eHHH: Fc·r. 8 = ~F,. V ~, r,!\e FcT.B

l!JIOllia,!\b BepxHero ce'!eHH51 CT05IKa, CM2; F JI - IIJ!Ollia,!\b JlHMHTHPY!Olilero ce'leHH5I, 

CM2• TI.~owa,!\b mrnrnero ce'!eHH5I CT05IKa ,!\OJI:lKHa 6b!Tb He MeHbllie cyMMapHOH IIJIO

lila,!\H JIHMHT11py10wero ce'!eHH5I F cT.n ~F JI· 

7 . .LLJIH BblllOJIHeHH5I 3arreproi'i JIHTHHKOBOH CHCTeMbl HeOOXO,!\HMO, 'ITOObl OTHOlile

HHe F JIIIT: Fnrn: FcT Ob!JIO paBHO 1,0: 1,1 1,2. Tipn pac'!ere ruJiaKoyJioBHTeJiei'i, 

KOTOpbie HCIIOJ!b3Y!OT He TOJ!bKO ,!\JI51 OT,!\eJieHH5I lIIJiaKa, HO H ,!\Jl5I !10,!\BO,!\a pacrrJiaBa, 
!10,!\IIHTb!Ba!Owero MaCCHBHbie 3JieMeHTbl OT.1HBKH, OTHOllieHHe 3JieMeHTOB JIHTHHKOBOH 

CHCTeMbl MO:lKeT Ob!Tb pil.BHO 1,0 : ( 1,3+ l ,5) 1,2. 
Tipn H3fOTOBJieHHH OTJIHBOK 113 aJI!OMHHHeBblX H MarHHeBbIX Cl!JiaBOB rrpenMywe

cTBeIUIO HCIIOJ!b3Y!OT paClIIHp5I!OlIIHe JIHTHHKOBble CllCTeMbl, 06ecrre'IHBa!OruHe MHHH

MaJibHble JIHHeHHble CKOpOCTH pacrrJiaBa Ha Bb!XO,!\e ll3 IIHTaTeJiei'i. CoOTHOlileHHe 3Jie

MeHTOB JIHTHHKOBOH CHCTeMbl B 3TOM CJiy'!ae rrpHHHMa!OT paBHblM (3+6) (1,5+3) : 1. 
.LLJIH rrpe,!\OTBpaweHH51 !10,!\COCa B03,!\yxa ll JIY'llliei'i 3al!OJIH5IeMOCTll rrpH 3aJIHBKe Bbl
COKHX cpopM rrpnMeHH!OT !10 B03MO:lKHOCTll MHOf05IPYCHble ll weJieBble JIHTHHKOBble 

CHCTeMbl. TipnMep Bb!Oopa KOHCTPYKI.I:Hll JIHTHHKOBOH CllCTeMbl ,!\Jl5I OTJIHBOK H3 Mar

HlleBblX CIIJiaBOB IIOKa3aH B TaOJI. 12 • 
.LLJIH rrposepKH pac'leTOB B TaOJI. 13 rrpnBe,!\eHbl opneHTHpOBO'IHbie 3Ha'!eHH5I 

y,!\eJibHOH CKOpOCTH 3aJIHBKll OTJIHBOK H3 pa3Jill'IHbIX Cl!JiaBOB. TipaBHJ!bHOCTb pac'le
Ta JIHTHHKOBOH CHCTeMbl rrposep5IeTC51 COIIOCTaBJieHHeM QiaKTH'leCKOH CKOpOCTll 3aJIHB

KH c y,!\eJibHOH CKOpOCTb!O. Tipn HX HeCOOTBeTCTBllll rrpOB0,!\5IT KOppeKTHpOBKY ceqc

HHH 3JieMeHTOB JIHTHHKosoi'i cncreMbI. 

12. 8b1oop KOHcrpyKii:nn JIHTHHKoeoii cHcTeMbI 
,II.Jiff OTJIHBOK H3 MarttneBblX cnJiaBOB 

Oco6eHHOCTH MarnHeBbtX 
cn.11aeoe 

I10BblllieHHa5I CKJIOH-

HOCTb K OKHCJI5IeMOCTH B 
pacrrJiaBJieHHOM COCT05IHHH. 
Hn3KOe rerrJioco,!\ep:iKaHne 

H Ma.10e CTaTH'leCKOe ,!\aB
JieHne pacrrJiaBJieHHoro Me

TaJI"1a. TioBbIWeHHa5I JIH
Tei'iHaH yca,!\Ka crrJiaBOB, 

JiernpoBaHHblX II:HpKOHHeM 

OcttOBHble TexHonorHl.fecKHe 
Tpe6oeaHHH 

0TJIHBKa B cpopMe ,!\OJI:lKHa 

pacrroJiaraTbCH c yqeroM o6ec
rre'!eHH5I HarrpaBJieHHOH KpH

CTaJIJIH3aJI:HH. MaccnBHble qa

CTH ,!\OJI:lKHbl pacrroJiaraTbCH 
Ha,!\ MeHee MaccnBHbIMH. CreH

KH c OOJiblIIOH IIOBepxHOCTb!O 

CJie,!\yer !10 B,03MO:lKHOCTH pac
IIOJiaraTb sepTHKaJibHO, a 06-

paoaTbIBaeMbie nosepxHo

crn - ssepxy 

PeKoMeHJryeMaH KOHCTPYKllH!l 
JIHTHHKOBOrt CHCTeMbl 

.LLJIH MeJIKHX H cpe,!\HHX 
OTJIHBOK - HH:lKH5151 JlllTHH

KOBaH CHCTeMa . .LLJI5I cpe,!\
HHX TOHKOCTeHHblX OTJIH

BOK - BepTHKa.%HO-rueJie

Ba5I JIHTHHKOBa51 CHCTeMa. 

.LLJI5I KpyrrHblX OTJIHBOK 
sepTHKaJibHO-rueJieBa51 HJIH 
KOM6HHHpOBaHHaH JIHTHH

KOBa5I CHCTeMa 

TI p H M e q a H n e. Ilpn tt3rOTOBJieHnH OTJIHBOK, nMerownx Bb!COTY OOJibllie 
200 MM, peKOMeH,!\yeTC51 npHMeHHTb 3Meeo6pa3Hble CT05IKH • 

.LLJIH yMeHbllieHH5I CKOpOCTH 3allOJIHeHH5I cpopMbI, a TaK:lKe 'laCTH'IHOrO 3a,!\ep11rn
Hll5I HeMeTaJIJIH'leCKHX BKJI!O'leHHH BO MHOrHX cJiy'!a5IX rrpnMeH5I!OT MeTaJIJIH'leCKHe 

CeTKH H3 JIHCTOBoro }J(eJie3a TOJIIUHHOH 0,3-0,5 MM HJIH H3 KpeMHHiiopraHH'leCKOit 

TKaHH, ycranallJIHBaeMble !10.ll CTOHK. 
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13. Y.zi;eJI&HaH cKopocT& 3aJIHBKH, Kr/(cM3·c) 

YJleJibHaH cKopocTb saJillBKll ky np11 nJIOTHOCTll MeTaJIJia 

OTJillBKll T, Kr/.n;M 3 

CnJiae 

I 1-21 2-3 I 14-51 5-6 I 1 3-4 6 

lJ:yryH 0,55 0,65 0,75 0,85 0,95 I,05 I, 15 
CTaJib u,60 0,65 0,70 0,75 0,80 0,90 0,95 
Me,n:Hble cnnaa61 (KpoMe amo- 0,35 0,45 0,55 0,60 0,65 0,70 0,75 

"MHHHeBOH Op0H3b!) 
AmoMHHHeBaH 6poasa 0,30 0,40 0,50 0,55 0,60 0,65 0,70 
AmoMHHHeBble cnJiaBbl 0,25 0,35 0,45 - - - -

IT p HM el{ a H He. 3Ha'!eHHll CKOpOCTH 3aJIHBKH npttae,n:eHbl ){Jill CblpblX <t>opM . 
..[{JIH cyxux cpopM ux yaeJitt'lttBaIOT a 1,3 pasa. 

§ 9. npH6blllH 

.[LJIH nttTaHHH MaccttBHb!X '!acTeil: OTJIHBOK npu saTBep.n:eaaHHH KpoMe 606b!I1IeK 
11cnOJib3YIOT nptt6bIJIH - nonocTH a <t>opMe, sanoJIHHeMble pacnnaaoM. ITptt6b!JIH npu
MeHHIOT nptt H3rOTOBJieHHH OTJIHBOK H3 Bb!COKonpo'!Hb!X, Bb!COKOJiernpoaaHHb!X 'lyry
HOB, CTaJieii, a TaKlKe UBeTHb!X cnJiaBOB, CKJIOHHb!X K o6pa30BaHHIO yca,n:O'!Hb!X .n:e
<t>eKTOB. 0TJIHBKH H3 ceporo 'lyryaa OTJIHBaIOT c nptt6b!JJ.HMH, ecJIH JIHTble .n:eTaJI_H 
HMeIOT TOJICTOCTeHHble ce'leHH.H HJIH MeCTa, KOTOpb!e HeJib3ll no.n:nttTaTb c noMOlUb!O 
IlHTaIOIUHX 606b!I1IeK. 

PasMepb! nptt6b!Jieii onpe,n:eJIHIOT no cpopMyJJaM, rpa<l>HKaM HJIH saao,n:cKHM Hop
MaJI.HM c y'leTOM Toro, '!TO npH6blJib .11.om1rna saTaep.11.eaaTb nocne Tennoaoro ysna, 

-KoTopb!il: oHa nttTaeT. Pa3Mepb! aepxHHX npu6b!Jieii Haxo.zi;HT MeTO.D:OM nocTpoeHHH 
BnHcaHHb!X OKPYJKHOCTeft. B no.n:nHTb!BaeMblii yseJI anucb!BaIOT oKpyJKHOCTb ,n:HaMeT
_poM d H no HanpaBJieHHIO K npHOb!JIH Ha3Ha'laIOT np1mycKH TaK, l{T00bl Bb!IIIepacno
JIOJKeHHb!H .n:uaMeTp 6b!JI 6oJibIIIe HHJKHero, T. e. d<di <d2<d3 (puc. 3, 6). Macca 
,pacnnaaa B npHOblJIH .D:OJIJKHa COCTaBJI.HTb 0,8-1,5 MaCCbl nHTaeMoro ysna OTJIHBKH. 

ITpHOb!JIH pacnoJiaraIOT y 'laCTeii OTJIHBKH, KOTOpb!e 3aTBep,n:eBaIOT nocJie.D:HHMH. 
Hau6oJiee 9cpcpeKTHBHbl npu6b!JIH, ycTaHOBJieHHble Ha aepxHHX noaepxHOCTHX OTJIHBKH 
no OTHOIIIeHHIO K ee nHTaeMblM '!aCT.HM. BoKOBble npHOb!JIH pa3MeIUaIOT TaK, l{TOObl 
.aepxHHH ypoBeHb HaXO.D:HIUeroc.H B HHX pacnJiaBa Ob!JI BbIIIIe aepxHeft TO'IKH nHTae
MOro ysJia. B HeKOTOpb!X CJiy'!al!X npHMeHHIOT HeCKOJ!bKO npHOb!Jieii H nHT3!01UHX 
006blI1IeK. 

3aTaep,n:eBIIIHH B IlOJIOCTH npHOblJIH MeTaJIJI y,n:aJI.H!OT c IlOBepXHOCTH OTJIHBKH 
OrHeBb!MH cnoco6aMH H MexaHH'leCKOii o6pa60TKOH • .[LJI.H yMeHbIIIeHH.H Tpy.n:oeMKOCTH 
9TOH onepauun MeJK,n:y IlOJIOCTb!O 2 H IlOJIOCTb!O <t>opMbl 1 ycTaHaBJIHBaIOT TOHKHe 
pas,n:eJIHTeJibHbie nJiaCTHHbI, OKpallleHHble npOTHBonpnrapHb!MH KpacKaMH, HJIH CTepJK
·HH, H3rOTOBJieHHble H3 nec'laHHO-rJIHHHCTOH CMeCH (TaOJI. 14). 
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14. MHHHMaJI&Hble pasMep&I pas.zi;eJiuTeJI&HbIX nnacTHHOK 
H cTepBrneil: .II.JIB npHOblJieil: Kpyrnoro ce'leHHH 



llpoaoAO/CeHue Ta6A. 141' 
.UHaMeTp, MM 

JlHaMeTP Bb1COTa 
0TeepCTHH 

npH6bLIIH, MM PasAeJIHTeJibHbill !IJieMeHT h, MM 

HHlKHe· I eepxnero CTepJKHH D 
ro, d d, 

100 IlJiaCTHHa H3 JIHCTOBOro .lKeJie- I 25 25 130 
3a 

130 I 30 30 160 
160 I 35 35 190 
200 CTep.lKeHb H3 necqaHoii cMecH 12 40 45 230 

(CM. 3CKH3) 
250 14 50 58 280 
300 16 60 68 330 

301-500 35 75 85 400-600 
501-750 50 90 JOO 600-850 
751-1000 70 120 130 850-11001 

1001 80 150 160 1100 

IT p H Me q a H H ll: 1. Pa3.D.eJIHTeJibHh!e cTep.lKHH .D.Jill npH6h!JIH H3roTOBJilllOTcl!1 
c HCilOJib30BaHHeM CTep.lKHeBb!X KapKaCOB. 2. Pa3.neJIHTeJibHble CTep.lKHH 60Jibll!HX. 
pa3MepoB MoryT H3fOTOBJil!TbCll H3 HeCKOJlbKHX qacTeH. 3. 0TBepcTHe npH6b!JIH, HMe!O
mel!: npllMOyrOJibHOe ce'!eHHe, .D.OJl.lKHO 6b!Tb He MeHee 1/4 umpHHbl H 1/2 l(JIHHbl HH.lK
nero ce'IJeHHll npH6b!JIH. 4 . .[LJill OCTaJibHb!X OTJIHBOK pa3Mep coe.nHHHTeJibHOrO KaHa-
Jia (oTBepcTHe B cTep.lKHe HJIH nJiaCTHHe) yseJIH'IHBaeTCll Ha 10-15%. 5. EcJin npH-
6h!JIH OTKpb!Tble, npH 3aJIHBKe ¢opM B MOMeHT 3anoJIHeHHll npn6b!JIH Ha 1/2 - 1/s ee 
Bb!COTbl npOH3BO)l.llT )l.OJIHB B npn6b!Jlb pacnJiaBa. 

3KOHOMHIO MeTaJIJia H yseJinqeHHe IlJIOTHOCTH OTJIHBKH o6ecneqHBa!OT npn6b!JIH, 
pa6oTa!OIUHe IlO)I. IlOBblll!eHHb!M .nasJieHneM. IlpH c6opKe ¢opM B IlOJIOCTb npn6b!JIH 
BCTaBJill!OT naTpOH H3 semecTB (MeJI, Herall!eHal! H3BeCTb, .npeBeCHb!H yroJib HJIH 
KOKC), Bb!.D.eJill!OlUHX ra3bl npn HarpeBaHHH. IlaTpOH, IlOKpb!Tb!H csepxy ll!aMOTHOii 
HJIH rJIHHl!HOH o6oJIO'IKOH, Kpenl!T K ¢opMe ll!IlHJlbKOH B Bepxnel!: no HanpaBJieHHIO 
3aJIHBKH '!aCTH npH6b!JIH. fa3bl, o6pa3yIOIUHeCll npH HarpeBe naTpOHa, C03)1.a!OT )l.aB
JieHHe Ha)I. nosepxHOCTb!O pacnJiaBa B npH6b!JIH, '!TO IlOBblll!aeT 3¢cpeKTHBHOCTb ee 
pa60Tbl. Ilpn 3TOM )l.OCTHraeTCll yMeHbllleHHe pacxo)l.a MeTaJIJia Ha IlHTa!OIUHe CHCTe
Mbl B 2-3 pa3a. IloBblll!eHHOe nasJieHHe MO.lKHO C03)1,aTb TaK.lKe IlO.D.BO)l.OM B IlOJIOCTb 
npH6b!JIH c:arnToro 803)1.yxa K MOMeHTY OKOH'laHHll 3aJIHBKH. 

Macca 3apl!.Zl.a naTpona 3aBHCHT OT Macchi MeTaJIJia B Heli. TaK, npn Macce npn-
6bIJIH 100 Kr Hy.lKeH 3apl!)I. Maccoll: 2,5 r H COOTBeTCTBeHHO npH 200 Kr - 10 r, 
400 Kr-20 r . 

.[LJill IlOBbill!eHHi! 3cpcpeKTHBHOH pa60Tbl npn6b!Jieii HCilOJib3Y!OT TaK.lKe TellJIO
H30JIHPY!OlUHe H 3K30TepMH'!eCKHe CMeCH, 1103BOJiil!OlUHe 3aMel(JIHTb OTBO)I. Ten.1a OT 
CTeHOK H 3epKaJia npH6b!JIH. IlpH H3fOTOBJieHHH cpopMb! MeCTa ycTaHOBKH npn6bwef1 
¢yTepy10T TaKHMH MaTepHaJiaMH HJIH npOH3BO)l.i!T BCTaBKY CTep.lKHei'!, H3fOTOB.1eHHblX 
TaK.lKe H3 3THx cMecel!:. XopolllaH TepMOH30JIHU:HH npo)l.JiesaeT 3arnep)l.eBaHne npu6bl
JIH IlO'ITH T3K .lKe, KaK npHMeHeHHe 3K30TepMH'!eCKHX MaTepHaJIOB B aHaJIOrH'!HblX 
YCJIOBHHX. .[LJIH nplffOTOBJieHHH TellJIOH30JIHpy10mnx CMeceii HCllOJ!b3YIOT ac6ecT, 
KOKC, llb!COKOrJIHH03eMHY!O BaTy, a )l.Jlil 3K30TepMH'!eCKHX - 3JIIOMHHHeBblll nopoll!OK. 

§ 1~ XonOAHnbHHKH 

XOAOOUAbHUKaJtU H33b!B3IOT MeTaJIJIH'leCKHe BCTaBKII, KOTOpb!e ycTaHaB,1HB3fOT B 
JIHTei!:Hy10 cpopMy .ll.JIH yCKopeHHoro oxJia.lKneHHH MaccHBHhIX qacTeii ornnBKH. XoJio
.Zl.HJibHHKH, o6Jia)l,aH 60Jibllleii TeTIJIOllpOBO)l.HOCTb!O H TellJIOeMKOCTbIO, qeM MaTepHaJI 
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CTeHOK nec1:iaHblX cjJopM II CTep)lrneif, Bb!paBHllBaIOT CKOpOCTb OXJia)K)leHirn B TOHKllX 
II TOJICTblX 1laCT51X OTJillBKll, a TaKlKe C03)laIOT HanpaBJieHHOe 3aTBep,lleBaH11e. 

Pa3JI11qa10T XOJIO)lllJibHllK!l HapymHbre 

o) 

P11c. 4. BHyTpeHHI!e xoJIO,llllJibHllKll: 

a, 6 - pa3JIH'IHbie sapHaHTbI ycTaHOBKH 

ll BHyTpeHH!le (no OTHOWeHllIO K OrnHBKe). 
HapyMHbie XOJIO)lHJibHllKll 113roTOBJIHIOT ll3 
qyryHoB Cl! 18 11 C4 20, a B HeKOTOpb!x 
cJiy'lallx - 113 cTaJI11. BHyTpeHH11e xoJio
.llllJibHllKll 'larn;e scero BblnOJIHll!OT 113 TOro 
)Ke MaTep11aJia, 'lTO 11 OTJillBKll. HenpeMeH
HbIM ycJIOBlleM np!!MeHeHllll BHyTpeHHllX 
XOJIO)ll!JlbHllKOB llBJilleTCl! !IX nOJIHOe pac
IIJiaBJieHl!e. 

BHyTpeHHlle XOJIO)lllJibHllKll (p11c. 4) 
ycTaHaBJil!BaIOT B TPY.llHO)lOCTyrrHbIX Mac
CllBHbIX 'laCTl!X; !IX o6beM COCTaBJil!eT 8-
12 % o6beMa MeTaJIJia B 3axoJia)!{11saeMOM 
MeCTe OTJillBKH. 

fJlABA II 

MOAEnbHblE KOMnnEKTbl 

§ 11. Knacc11cjl11Ka411si MOAenbHblX KOMnneKTOB 

I< Ha1160Jiee TPY.llOeMKOH 11 CJIO)!{HOH B 113roTOBJieH1111 TexHoJiornqecKoif ocHaCTKll 
JillTefrnoro np0113BO,llCTBa OTHOCllTCll MO)leJibHb!H KOMIIJieKT. MoaeAbflblU KO;<;tnAeKT -

9TO COBOKynHOCTb np11cnoco6JieHllH, npe,llHa3Ha'leHHb!X )lJ!ll 113fOTOBJieHllll CTepmHeif 

II noJiy'leHllll pa60'll!X IIOJIOCTeH B JillTeilHoil cjJopMe; BKJIIO'laeT JillTei:IHyIO MO,lleJib, 
CTep)!{HeBble llW:llKll, MO)leJII! 9JieMeHTOB JillTHllKOBOH CllCTeMbl, wa6JIOHbl II Ka pKac
Hb!e W:llTKll. 

Mo,lleJibHble KOMIIJieKTbl KJiacc11cjJ11u11py10T no cnoco6y 113fOTOBJieHl!ll Jil!TeHHOH 
cjJopMbI, ra6ap11THb!M pa3MepaM, CJIO)!{HOCTll KOHCTPYKUl!li Ii po.lly MaTepliaJioB. 

fl 0 c II 0 c 0 6 y H 3 r 0 T 0 B JI e H II ll JI II T e H H 0 if cjJ 0 p M bl pa3.ll,eJ151IOT MO
,lleJibHble KOMrrJieKTbI ,llJill Maw11HHoif 11 py'lHoif cjlopMOBKll. Jl:JIH py'lHOH cjlopMOBKll 
MO.ll,eJill MoryT llMeTb O.ll,llH-,llBa II 6oJiee pa3MepoB, a TaK)!{e OTbeMHble 'laCTll. Jl:Jill 
MaWl!HHOH cjlopMOBKll ueJiecoo6pa3Heii llMeTb MO.ll,eJill 6oJiee npoCTOH KOHcjl11rypau1111, 
6e3 OTbeMHb!X qacTeil II no B03MO)!{HOCTll c O,llHllM pa3beMOM. 

fl 0 B e JI II tj II H e r a 6 a p II TH bl x p a 3M e p 0 B MO,lleJibHble KOMIIJieKTbl IIO,ll· 
pa3.ll,eJil!IOT Ha MeJIK11e, cpe,llHlle 11 KpynHhle. MeJIK11e MO.lleJI11 11 crep)KHeBbie llW:llKli 
llMeIOT M3KCllMaJibHb!H ra6ap11THb!H pa3Mep ,llO 500 MM, cpe,llHlle - 500-1500 MM, 
KPYIIHbie- CBb!We 1500 MM. 

fl 0 c JI 0 )!{ H 0 c T II K 0 H c T p y Ku II II MO,lleJibHb!e KOMIIJieKTbl KJiaCC11cjl11u11py10T 
Ha npOCTble, cpe,llHeil CJIO)!{HOCTll II CJIO)!{Hble. flpoCTble - 9TO Hepa3beMHbie llJill pa3b
eMHb!e MeJIKlle II cpe,llHl!e II CTep)!{HeBble llW:llKll, 11Me10rn:11e npllMOJillHeHHYIO !!Jiii 
UllJillH.ll.Pli'lecKyIO cjlopMy. KoJI11qecTBo cTep)!{HeBbIX llW:llKOB B MO,lleJihHOM KciMnJieKTe 
O.llllH-.llBa; B HeM 0TcyTcrny10T <jJaJibWllBKll, rn:11TK11 11 rna6JIOHbl. Mo,lleJI11 He 11MeIOT 
606b1WeK, B3a11MHO nepeceKa10rn:11xc51 OTBepcrnii, a TaK)!{e nepenJieTeH11ii pe6ep. 

I< MO,lleJibHb!M KOMIIJieKTaM cpe,llHeil CJIO)KHOCTll OTHOCl!T Hepa3'beMHble !!Jiii pa3'b
eMHble Mo,lleJIH 11 cTep)!{HeBble l!W:llKll JII06oro ra6ap11THoro pa3Mepa. CTep)KHeBbre 
llW:llKli 11 KOHTYPhI Mo,lleJieil 11MeIOT HecJIO)!{Hbie nepexo,llbI, He Tpe6y10rn:11e 11x BbIIIOJI
HeHl!ll no rna6JioHaM c 11cnOJib30BaH11eM pyqHoro l!HCTpyMeHTa. B MO,lleJibHbIH KOMn
JieKT BXO.llllT cjlaJibWllBKll, W:llTKll, npl!MOJillHeHHh!e II c He3Ha'lllTeJibHb!Mll llCKpllBJie
HllllMll wa6JIOHbl. Ha MO,llem:1x 11MeIOTCll 6o6bIWKll, B3allMHo nepeceKa10rn:11ecH ornep

CTllH II IIpllMOJil!HeilHb!e pe6pa. 
CJIO)KHble MO,lleJibHb!e KOMnJieKTbl- 9TO MO.ll,eJill II CTep)KHeBble llW:llKll JII06b!X 

ra6ap11THbIX pa3Mepos, 11Me10rn:11e cJIO)!{Hbie KOHTyphr, a TaK)Ke Kp11soJI11Heilnb1e nepe
XO.llbI, BbIIIOJIHlleMhie no rna6JioHaM c np11MeHeH11eM pyqHoro llHCTpyMeHTa. Mo.D.em1 H 
CTep)KHeBbie llW:llKll l!MeIOT 6o6b1WKll, 3HaKOBble 'laCTll, B3al!MHO nepeceKaIOW:lleCll 
OTBepCTllll, npllMOJ!l!HeilHb!e H KpllBOJillHeHHb!e pe6pa. B MO,lleJibHblil KOMnJieKT BXO,lll!T 
W:llTKll II wa6JIOHbl. 
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TI 0 p 0 JJ. y M a Te pH a JI a, rrp!iMeHHeMoro JJ.JI5! ll3fOTOBJieHll5! MOJJ.eJibHblX KOMil-
JJeKTOB, llX KJiaccmplll.\llPYIOT Ha JJ.epeBHHHbie, MeTaJIJilflleCKlle Ii HeMeTaJIJilfqecKlle 
(rrJiaCTMaccoBbie, mrrcoBbie, rreHorroJillCT!ipoJioawe H JJ.p.). MaTepHaJI JJ.JIH MoJJ.eJibHoro 

KOMIIJieKTa Bbi61ipaIOT B 3aBHCllMOCTll OT Tllila rrpO!i3BOJJ.CTBa Ii cep!iiiHOCTII 3aKa3a 
(Ta6JI. 15, 16) Ha H3rOTOBJieHlle OTJ!llBOK. 

MoJJ.eJibHhle KOMIIJieKThl ll3rOTOBJIHIOT no pa6oqlfM qepTe.lKaM JJ.eTaJieii c HaHeceH
Hoii Ha HllX JlllTeiiHoii TeXHOJIOmeii. ;LJIH o6pa60TKH JJ.peBeCl!Hbl B MOJJ.eJibHblX I_\exax 
rrp11MeH5!IOT JJ.epeaoo6pa6aTb!BaIOII.\He CTaHKll; 3aroTOBK!i H JJ.eTaJIH MeTaJIJ!llqecKHX 
Ii HeYieTaJlJ!llqecKHX (rrJ1aCTMaCCOBb!X) MOJJ.eJihHb!X KOMIIJ!eKTOB o6pa6aTb!BaIOT Ha 
MeTaJIJIOpe.lKyll.\HX CTaHKaX. 

15. CpaaauTeJ!bHaH xapaKTepHCTHKa MaTepHanoa 
/J.JIH MOJJ.eJ!bHblX KOMIIJ!eKTOB 

MaTepuaJ1 

Cocna, eJih, 6yK Ii JJ.p. 

TipeHMy~eCTBO HeJ1oc·raTOK 

XopoIIIa5! o6pa6aTb!Bae- CKJIOHHOCTb K JJ.ecpopMa-
MOCTh, HH3Ka5! CTO!iMOCTb I.\Hll (Kopo6JieHlle, ycyIII

Ka)' Hll3Ka5! rrpoqHOCTb 

AJIIOMHHHeBble crrJiaBbI XopoIIIa5! o6pa6aTb!Bae· Hu3KaH rrpoqaocTh Ii Bbl-
(fOCT 2685-75): AJ13B, MOCTb, aHTllKOppo3llll- COKa5! CTOllMOCTb 
AJI7B, AJI lOB, AJI14B, HOCTh, Hll3Ka5! IIJIOTHOCTh 
AJI 12 (JJ.JIH KpyrrHhIX MOJJ.e-
Jie11) 

Ceph1ii qyryn He Hll.lKe Map
KH CL! 15 (fOCT 1412-79) 

CTaJih 15 - CTaJ!b 50 
(fOCT 1050-74) CTO - CT6 
(fOCT 380-71) 

Bpousa H JiaTyHh 

CaHHI.\OBo-cyphMHHllCTble 
crrJiaBbl (5% Zn, 15% Sb, 
ocTaJihHOe Pb HJIH 15 % Sb, 
14% Bi, ocTaJibHOe Pb) 

fllIIC KaJihl.\llHHpOBaHHblll 
HJ!ll CTpOHTeJihHb!H: 50% mrr
ca, 50 % BOJJ.bl 

UeMeHT: 50% ueMeHTa, 
50% Kaapueaoro rrecKa 

TI,wcTMaccbl: 3;L-20, 3;L-16 
(fOCT 10587-76), aKpHJIO
Bhle caMOTBepJJ.eIOII.\lle COCTa
Bbl 

TieHOIIOJ!llCTHpOJI 

Bh1c0Ka5! rrpoquocTb, xo- CKJIOHHOCTh K Kopp03llH, 
poIIIa5! o6pa6aTb!BaeMOCTb BblCOKa5! IIJIOTHOCTb 

Bb1c0Ka5! rrpoquocTh u 
MaJia5! IIIepoxoaaTOCTb 060 
pa6oTaHHOH rroaepxHOCTll 

Bb1c0Ka5! rrpoquocTb H 
MaJiaH IIIepoxoaaTOCTh o6-
pa6oTauuoii rroaepxuocTu, 
HeOKllCJI5!eMOCTb 

XopoIIIa5! o6pa6aTbIBae
MOCTh 

CKJIOHHOCTh K Koppo3llH, 
BblCOKa5! IIJIOTHOCTb 

bOJ!blllaH IIJIOTHOCTb II 
BblCOKa5! CTOHMOCTb 

b0Jlbllla5! IIJIOTHOCTb H 
BbICOKa5! CTOHMOCTb, HH3-
Ka5! rrpoquoCTb 

TipocToTa H3rOTOBJieHHH Bb1c0Ka5! IIIepoxoaaTOCTb 
MOJJ.eJihHOro KOMIIJieKTa, o6pa6oTaHHOll IIOBepxHO-
HH3Ka5! CTOHMOCTb CTH, HH3K35! rrpoqaoCTb 

TipOCTOTa H3rOTOBJieHH5! 
MOJJ.eJibHOro KOMIIJieKTa 

Bb1c0Ka5! rrpoquocTh, 
rrpOCTOTa H3fOTOBJieHH5! 
MOJJ.eJibHOro KOMIIJieKTa, He 
Tpe6yIOII.\35!, rrpaKTHqeCKH, 
o6pa6oTKH pe3aHneM 

TipocTOTa H3fOTOBJ!eHH5! 
MOJJ.eJibHOrO KOMIIJieKTa, 
HH3K35! IIJIOTHOCTb 

To :iKe 

Pa3oaoe 11crroJih30Ba1me 
( ra3HcpHI.\HPYIOTC5!) 

TI p II M e q a H H e. OpneHTHpoaoqHa5! CTOHMOCTb H3roTOB,1e1m5! MOJJ.CJibHOro 
KOMIIJieKTa H3 JJ.epeaa, aJIIOMHHHeBblX CIIJI3BOB, qyryHa, CTaJIH OTHOC!iTC5! KaK 1 : 8 : 
: 12: 15. 
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16. UpHMepHblH cpoK 3KCnnyaTal(HH MO)l.enbHblX KOMnneKTOB 
)1.0 KaUHTanbHOro peMOHTa 

MaKCHManhHOe '!Hcno <j>opMoeoK JlJIS MOJtenhHblX 
KOMIIJJeKTOB 

I cpe.1t-1 Kpyn-1 ·t.1enKHX HHX Hb!X 

Py'IHSH cj>opMOeKa 

500 250 100 

3000 

500 

250 100 

350 
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MenKHx I cpe.1tHHX I KpynahlX 

MawHHH8ll cj>opMOeKa 

)J.epeBllHHblX 

1000 500 300 

06naCTb npHMeHeHHS 

flpH e)l.HHHqHQM H MeJIKOcepHii:
HOM rrpoH3BO.!lCTBe OTJIHBOK I , 
II, I II aecoablx rpyrrrr. fl pH JIJ0-
6oli cepHfiHOCTH_ 3aKa3a )I.Jill 
IV aecoeofi rpyrrrrbl OTJIHBOK 

AnJOMHHHeBblX 

50000 

100 000 

100 000 I 

30 000 10 000 fl pH cepHfiHOM, KpynHocepHii-

lJyryHHblX 

75 000 I 
CTaJibHblX 

HOM H MaCCOBOM npOH3BO.II.CTBe 
oTJIHBOK I, II H III (qacTHqHo) 
eecoBbIX rpynrr 

I flpH KpyrrHocepHiiHOM rrpOH3-
BO.!lCTBe OTJIHBOK I-II BeCOBblX 
rpyrrrr 

I flpu KpyrrHocepuiiHoM H Macco
BOM EIPOH3Bo,n;crne ornusoK I ae
coeou rpynrrbl 

BpoH30BblX H JiaTyHHblX 

1 150000 I I flpH MaCCOBOM rrpoH3BO.ll.CTB 
OTJIHBOK Maccofi .11.0 5 Kr 

CBHH!(OBo-cyphMl!HHCTblX 

3000 

1000 

50 000 

fHllCOBblX 

500 I 
UeMeHTHblX 

1000 I 

I fl pH MeJIKocepHiiHOM rr pOH3BO.ll. 
CTBe OTJIHBOK I eecoaofi rpynrrbl 

I flpH MeJIKocepuiiHOM rrpOH3BO)l.
CTBe OTJIHBOK I aecoaoii rpyrrrrbl 

I flpH cepufiHOM rrpOH3BO.ll.CTBe 
OTJIHBOK II aecoaoii rpyrrrrbl 

fIJiaCTMaCCOBblX 

30 000 I I flpH MaCCOBOM, KpyrrHocepHH· 
HOM H cepHHHOM rrpoH3BO)lCTBe 
oTJIHBOK I-II secoBblX rpyrrrr 

fleHOllOJIHCTHpOJIOBblX 

200 I I flpH MeJIKocepHiiHoM H e,n;H-
HHqHOM rrpOH3BO)lCTBe OTJIHBOK 
I-IV aecoahlx rpyrrrr 



§ 12. CflopMOB04Hble YKI10Hbl H npHnyCKH Ha ycaAKY cnnaBOB 

«l>opMOBO'IHbie YKJIOHbI. ct>opMOBO'IHbtMU Ha3b!BalOT yKJIOHbl, Bb!IIOJIHeHHble Ha 
sepT11KaJibHblX CTeHKaX MOJ].eJieif, HeKOTOpb!X CTep:i1rneBb!X HIUHKOB, a TaKJKe Ha yr
JJy6JieHHHX H BblCTYIIax 3JieMeHTOB MOJ].eJibHOrO KOMnJieKTa. <l>opMOBO'lHble YKJIOHbl Ha 
pa60'IHX nosepxHOCTHX J].eJialOT B TOM CJiy'lae, eCJIH B OTJIHBKe He npeii.ycMoTpeHbl 
KOHCTpyKTHBHble yKJIOHbl. <l>opMOBO'IHble YKJIOHbl Bbl6Hpa10T no fQCT 3212-80 H 
BblllOJIHHIOT B HarrpaBJieHHH H3BJie'leHHH MOJ].eJIH H3 cpopMbl HJIH. CTep:tKHH H3 CTep:tK
HeBoro HIUHKa. <l>opMOBO'IHble YKJIOHbl BhlnOJJHHIOT ( Ta6JI. 17) : 

Ha o6pa6aTb!BaeMb!X llOBepxHOCTHX 3a C'leT yseJJH'leHHH pa3Mepa OTJIHBKH CBepx 
npHnycKa Ha MexaHH'leCKYIO o6pa60TKy; 

Ha Heo6pa6aThIBaeMblX nosepXHOCTHX, KOTOpbie He conpHralOTCH c JJ.PYrHMH ii.e
TaJIHMH 3a C'leT OJJ.HOBpeMeHHOro yseJIH'leHHH H yMeHb!lleHHH HOMHHaJlbHOro pa3Mepa 
OTJIHBKH, Ha'lHHaH c era cepeJJ.HHbl; 

Ha Heo6pa6aTblBaeMblX llOBepxHOCTHX, KOTOpb!e conpHralOTCH c JJ.PYrHMH J].eTa
JIHMH yseJJH'leHHeM HJIH yMeHbllleHHeM HOMHHaJlbHOro pa3Mepa OTJIHBKH Ha BeJJH'IHHy 

yKJJOHa. 

17. «l>opMOBO'IHble yKJJOHbl 

Yron H3KJIOHa ~ noaepXHOCTeA 

BhlCOTa h nosepxHOCTH 
MOJleJIH, HSBJieKaeMoA HS 

06pasy10ll{HX n OJIOCTb 
qi OpMhl 

oq,op'.fnHIOW.HX yaKHe Bhl cTynh1 
H yrny6.1eHHR B n OJIOCTH 

q,opMbl 

cj>opMbl, MM MeTaJIJIHqec- MeTaJIJIH'leC-
K8H, IUI8CT .. JlepeRHHH811 K8B, nnaCT· JlepeBllHHall] 
MaccoeaH MOJleJlb MaccoeaH MOJleJlb 

MOJleJIH l\IOJJ.eJIH 

20 1°30' 30 30 30 

21-50 10 1°30' 20 2°30' 

51-100 0"45' 10 1" 1°30' 

101-200 0"30' 0"45' 0°45' 10 

201-300 0"30' 0"30' 0°45' 10 

301-800 0°20' 0°30' 0"30' 0°45' 

.801-2000 - 0°20' ...._ 0"30' 

>2000 - - - O" 15' 

UpHnycKH Ha yca,a.Ky cnnana. Ycaa1wu Ha3h!BalOT yMeHbIIIeHHe o6'beMa cnJiasa 
npH nepexoii.e ero H3 :tKHJ].KOro COCTOHHHH B TBepii.oe. 0JJ.HH H Te :tKe cnJJaBbl MOryT 
JJ.aBaTb pa3JIH'lHYIO ycaii.Ky, 3aBHCHIUYIO OT pa3MepoB H CJIOJKHOCTH OT.IJHBOK, a TaKJKe 
npHMeHHeMblX npH HX H3fOTOBJieHHH cpopMOBO'IHblX H CTep:tKHeBb!X CMeceif. TaK, 
KpynHble H Kpyrnhle OTJIHBKH npaKTH'leCKH He J].alOT ycaJ].KH no J].HaMeTpy, B TO spe
MH KaK no Bb!COTe OHa HMeeTCH. B CJIO:tKHblX OTJIHBKax, HMelOIUHX IIOJIOCTH H pe6pa, 
mrneifHaH ycaii.Ka noJJytJaeTCH HenoJJHOH BBHJJ.Y TOpMOJKeHHH ee co CTOpOHbl cpopMhl. 
BeJJH'lHHY ycaJJ.KH Bblpa:tKalOT B npoa:eHTax (Ta6JJ. 18) H npocTaBJIHIOT Ha qepTe;Ke 

JIHTOH ii.eTaJJH. 
TipH H3fOTOBJieHHH MOJ].eJlbHblX KOMnJJeKTOB, pa3Mepb! KOTOpblX J].OJl)KHbl 6bITb 

60Jibllle pa3MepoB JIHTOH J].eTaJJH, yKa3aHHb!X Ha tJepTelKe, rrpHMeHHIOT crreu:HaJibHble 

ycaJ].O'IHble JIHHeifKH. 
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18. JlnTeiinall yca.n.Ka 

C1uae XapaKTepucrnKa paaMepoe /Becoea• rpyrma/ JI1rnei\H8H 
OTJUf.BKH OTJIHBKH YC8J(K8, % 

Cepb1il: qyryH MeJIKHe I 0,75-10 
Cpe.n.HHe u 0,5-1,0 
KpynHh!e, O'leHb KpyIIHble III, IV 0,5-0,75 

Yrnepo.n.HcTall CTaJib MeJIKHe I 1,5-2,2 
Cpe.n.HHe II 1,5-2,0 
KpynHhie, O'leHb KpyIIHble III, IV 1,4-1,8 

Me.n.Hbie cnJiaBbl MeJIKne I 1,5-1,8 
Cpe.n.Hne 11 1,0-1,5 
KpynHbie III 0,75-1,0 

AmoMnHneBble H MarnHe- MeJIKne I 1,0-1,2 
Bble CnJiaBbl Cpe.n.Hne H 0,75-1,0 

Kpymrne III 0,5-1,0 

§ 13:. ,ll.epeBllHHble MOAenbHble KOMnneKTbl 

)l.peaeCHbie MaTepnaJihl. 0,llHHM H3 OCHOBHbIX MatepnaJIOB, npnMeHlleMblX. ,llJ!ll 
ll3fOTOBJieHHll MO,lleJibHblX KOMTIJieKTOB B YCJIOBHllX e,llllHH'lHOfO H MeJIKocepHHHOro 
npon3BOACTBa, llBJilleTCll .n.epeso. CeeJKecpy6JieHHoe .n.epeBo UMeeT BJiaJKHOCTb w= 
=507150%, Il03TOMY nepe.n. pacnHJIHBaHHeM Ha .llOCKH H 6pyCKH CTaH,llapTHbIX pa3-
MepoB ero IIO,llBepraJOT npe.n.sapHTeJihHOH ecTeCTBeHHOH HJIH 'lame HCKYCCTBeHHOH cyw
Ke ,a;o ocraTOIJHOfi BJiaJKHOCTH 10-12%. Co.n.epJKaHHe BJiarn B .n.peeecHHe onpe.n.eJill 
JOT no cjlopMyJie 

01-02 
W= 100%, 

Oz . 

r.n.e G1 - Macca o6pa3ua .n.o cymKH; G2 - Macca 06pa3ua nocJie cywKH. 
ITo Mepe y.n.aJieHHll BJiarn .n.peaecnHa B pa3JIH'lHblX HanpaBJieHHllX ycb1xaeT He

O.llHHaKoso: B,llOJ!b BOJIOKOH ycy!llKa O'leHb He3HaIJHTeJibHa OKOJIO 0-1 % ; B p a.n.HaJib
HOM - 3-8% H TaHreHuHaJibHOM - 5-12%. BeJIH'lHHY ycyWKH onpe.n.eJilllOT no 

cjlopMyJie 

a-a1 
.V=-- 100%, 

ai 

r.n.e a - pa3Mep o6pa3ua .n.o BblcyIIInBaHHll; a1 - pa3Mep o6pa3ua nocJie Bh!cywu
eaHHll. 

YcyIIIKa Bbl3b!BaeT Kopo6JieHHe, oco6eHHO .llOCOK, B CTOpoHy, rrpOTHBOTIQJIQ)KHYK> 
HanpaBJieIIHJO rO,llH'lHblX CJIOeB (BblllYKJIOCTbJO K cep.n.uellHHe). .[(Jill yMeHbllleHHll 
KOpo6JieHHll, BJ!Hl!IOI.Uero Ha reoMeTpHIO H rrpO'lHOCTb MO,lleJihHOro KOMITJieKTa, .llOCKH 

npn CKJ!CHBaHHH (crrJia'lHBaHHH) 1.UHTOB HJIH .n.pyrnx 3arOTOBOK pacnoJiaraJOTCll TaK, 
IJT06hl fO.llll'lHble KOJ!bUa y CMeJKHbIX ;:.oco:c 6hlom uanpaB.'!eHbl B npOTJIBOIIOJIOJKHble 

CTOpOHbl. 
KJiaccbI rrpo'lHOCTH • .UepeBSIHHhie MO,lleJibHbie KOMIIJieKTbI, npe.n.Ha3Ha'leHHbie .llJ!ll 

H3fOTOBJieHlrn JIHTeHHblX nec'laHO-rJIHHHCTblX cjlopM, no,a;pa3,lleJISIJOT Ha TpH KJiacca 

(fOCT 13354-81). K.ijacc npO'lHOCTH MO,n:eJibHOro KOMIIJieKTa Ha3HaIJaJOT npn pa3pa-
60TKe JIHTeHHOH TeXHOJ!OrHH B 3aBHCHMOCTH OT Tll!la npOH3BO,llCTBa H H33Ha'leHHSI 

OTJIHBOK (Ta6JI . !'9) . 
.Um1 H3fOTOBJICHHSI MO,lleJibHblX KOMTIJieKTOB npHMeHSIJOT .n.pesecm1y 6e3 rHHJieH, 

cy'lKOB H .n.pyrnx nopoKoB. B ra6JI. 20 np11se,a;eHbI oco6eHHOCTH H3fOTOBJieHHll Mo
.QeJJhHhIX KOMTIJJeKTOB, a Ha pHC. 5-15 - rpacjlwiecKHe H306pa1KeHHSI, IlOllCHSIJOI.UHe 
3TH oco6eHHOCTH. 
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o) 

PHc. 5. CnJia•rnsaHHe: 
i - KpOMOqHOe, 6 - nJiaCTeBOe 

A-A r-,., 

tl} 

PHc. 6. BH3Ka Kopo6t1aTb!X 3aroT0BoK: 
a - Ha npl!MOA IDHR (S, ~ s. ~ 14 + 18 MM), 6 - Ha WHR THna «JlaCTOqKBH 

xsocn (S1 - S2 - 0,85 S0, Sa~ I + 3 So), B - BCTblK HarenslMH 



C() 
PHc. 7. Pa111H1Xe sarotoBKH: 

a - ~HJIHB.D.~>HqecKaJI 1-11 KJiacca npo11eoCTe, 6 - l(BJIHB.D.PH11ecKaJ1 II I KJ1acca npo11aoCTB 

a) 

!JO a 

""0J01-500 

(}) c) 

PHc. 8 . .UHcKoaJXe H KOJibU.eBble sarotOBKH 



2-901 

I 

' a} 

4 

d} 

Pttc. 9. Coe.l{ttHeHtte 
nonoBHHOK MO.l{enH 
JUIH crep:Hrnesoro 

lll.L{HKa J: 
a - .u;ID6eJieM 2, 6 -
cjJJiaHI~eBblM .D;IOOeJieM 3, 

8- BTYJIKOlt 4 

PHc. 10. JJ:syyronbHall (a) H O.l{HoyronbHall (6) CTll:lKKH a cKOObl (e): 

1 - CTeplKHeBOl! !111.\HK, 2 - CKo6a 

o) oJ 

f) 

PHc. 11. ranrenH 
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!IKl!OH tJ cmopOHlj 1jtle111111eHl/fl 
jlOJHepa 11/lOCml/Hb/ !-2 ° 

PHc. 12. KJmHoeoe KperrJJeHHe: 
I - M0,11.eJlb HnH CTep:11rneeoll 11111.HK, 
a-OT'beMBall qacT&, 3-nnaCTHBa, 4-
CJIHH, l. li. B - pasMepbl Kpenneea11 

d A -A 

8 

PHc. 13. KpJOKOBhIH 
rro.n'beM: 

1 - KPIOK, 2 - Mo.u.en&. 
3 - IUlaCTHBa 

J Al 
ftBo !To KOH/Tl, 

6) 

PHc. 14. BoJJTOBhlii rro.n'beM: 
a - 06111.Hll BHJl, 6- nnacTHHa 3; 1 - 6onT, 2 - MO)len&, 4'- ralll<a (rOCT 15523---

70), 5 - mypyn, I, li. d, d,, d., da, B - pa:tMep&1 6onToBOro nO.U.'be11a 

PHc. 15. KperrJJeHHe uarr<phl: 
I - xono.u.1tn&BHK, 2 - ~anct>a. 3 - rall·
Ka (rocT 15522~m> •. 4 - 6on. .. 



Knacchr 
npO'lHOCTH 

II 

III 

19. KnaccbI npo'IHOCTH MO)l.eJibHbIX KOMnneKTOB 

OonacTb npaMeHeHHll 

Cepniittoe n MenKocepuiittoe (npH noeTopHIOmnxcH nepHO.llH· 
11eCKH 3aKa3ax) npOH3BO,llCTBO OTJIHBOK 

CepHiiHoe H MeJIKocepHiiHoe npoH3BO.llCTBO OTJIHBOK e,llnHo· 
speMettttoro 3aKa3a. E.llHHH'IHOe npoH3BO.llCTBo KpynHb!X H reoMeT
pH11ecKH CJIOJKHblX cpe,llHHX OT JIHBOK 

E.llHHH'IHOe npoH3B0.1J.CTBO scex BH.11.0B OTJIHBOK 

20. OcooeHHocTH H3roToeneHHH Mo11.enbHbIX KOMnneKTOB 

Knaccb1 np04HOCTH 

II Ill 

Cnna1111saHHe ,llpesecHHbl 

.UocKH pacnonaraIOT TaK, 'ITOObl ro,llH'IHble KOJlbUa npH KpOMO'IHOM cnJia'IHBaHHH 
(pHC. 5, a) y CMeJKHblX .llOCOK Ob!JIH HanpaBJieHbl B npOTHBOilOJIOJKHbie CTOpOHbI, a 
i!pH nnacTeBOM (6) - B Oil.HY CTOpoHy. lllHpHHa cnJia'IHBaeMb!X .llOCOK He .llOJl}l{Ha 
npesbllllaTb: 

110 MM 130 MM 150 MM 

.UJrn cK,1eHBaHHH npHMeHHIOT nOJIHBHHHJiaueTaTHYIO 3MYJibCHIO CB, Ka3eHHOBbIA 
{05, Bl07) H Me3.llpOsbiii KJieH 

BH3Ka Kopot511aTblX 3aroTOBOK 

IlpHMble H THna «JlaCTO'IKHH XBOCT» IIIHTiaMH Ha KJieIO, 
a TaKJKe BCTb!K HareJIHMH Ha KJieIO. .UonoJIHHTeJibHYIO 
UIIIOHKY 1 (pHC. 6, a, 6) pa3MemaIOT c BHyTpeHHeii HJIH 
HapyJKHOH CTOpOHbl yrnosoro coe,llHHeHHH H Kpenl!T IIIY
pyrraMH. TonmHHa .llOCOK He Mettee So = 40 MM 

BcTbIK (pHc. 6, B) Hare
JIHMH Ha KJieIO, pacnOJIO· 
JKeHHb!MH IlO.ll yrnoM ,llpyr 
K .llpyry, c .llOilOJIHHTeJib
Hb!M ynpo11HeHHeM HeKOTO
pb!X coe,llHHeHHii rB03.llH· 
MH 2. lliHTIOBal! Bll3Ka no 
Heo6xO.llHMocTH. TonmHHa 
.llOCOK He JIHMHTHpyeTCll, 
HO .llOJIJKHa o6ecne'IHBaTb 
He06XO.llHMYIO npO'IHOCTb H 
JKeCTKOCTb 

BH3Ka paMHblX 3aroTOBOK 

IlepeKJieHKOH, HO He Mettee Tpex CJIOeB c llOTIOJIHH
TeJibHblM Kpel!JieHHeM HareJIRMH, lllypynaMH, rB03.llllMH. 
BbICTynaIOmHe 11acTH (HanpHMep, 3HaKH) KpenHT Ha a·b1-
cryna10mHe qacTH paMbI (puc. 7, a). PaccTOHHHe MeJK.llY 
neperopo.LLKaMH A He 110JIJKHO npesb!lllaTb 600 MM 

BcTblK HarenHMH Ha 
KneIO, KaK H ii.Jill Kopot511a
Tb!X 3arorosoK III Knacca 
npo11HocT11. T ukU.Htta .llO· 
COK 40 MM . .UonOJIH11TeJ1b
HOe KpenJieHHe ll!IlOHKaMH, 
ttarenHMH (pHc. 7, 6). A = 
= 700 MM 

BH3Ka .llHCKOBblX H KOJibUeBblX 3aroTosoK 

CKneiiKOH TIOCJIOHHO, HQ He MeHee Tpex CJIOeB, COCTaBJieHHbIX H3 ,llOCOK (pHC. 8, a), 
<eeKTOpOB (6, B) H cerMeHTOB {2) c .llOilOJIHHTeJibHbIM KpenJieHHeM HareJIHMH H rB03-
il.51MH. 3aroTOBKH, o6pat5aTbIBaeMbie Ha TOKapHbIX H <j>pe3epHbIX CTaHKax, ,llOJIJKHbl 
BbJ,llepJKHBaTbCl! nocne CKJieii:KH He Mettee Tpex cyTOK. IllHpuHa cerMeHTOB H HX 'IHCJIO 

B PH.llY npuBe.!leHbl B ra6n. 21 

2* 35 



fl poaoJtJ/CeHUe Ta6Jt. 20 
KJiaCChT np04HOCTH 

[[ Ill 

Coe,n:nHenne pasbeMHbIX Mo,n:eJieii: 

c IIOMOm:bJO ,n:J06eJieii: (pnc. 9, a, 6) H BTYJIOK 
pasMepbl KOTOpbIX rrpnBe,n:eHbl B Ta6JI. 22, 23 

H CTep)l{HeBblX llm:HKOB 

( 6)' ,UepeBl!HHbIMH IIIHIIaMrr 
0 I 5_:_32 MM. B KPYIIHblX 
MO,n:eJil!X IIIH!lbl ,n:eJia!Ol' 
IIpl!MOyrOJibHblMH, BbICTy
IIaJOm:all qacTb HX IlllJIHH,l{
pnqecKall .ll:JIHHOH 5-8 MM 

CMem:eHne 0.ll:HOH IIOJIOBHHKH MO,n:eJIH HJIH CTep)l{HeBoro Hm:HKa OTHOCHTeJibH O 
.n;pyroii: He .ll:OJI)l{HO rrpeBbllllaTb .ll:Jill Mo.n;eJieii: n CTep)l{HeBblX Hm:nKoB: KpyrrHblX -
0,8 MM, cpe.n:1rnx - 0,5 MM, MeJIKHX - 0,3 MM 

CKperrJieHne 

HepasbeMHble (Bb!TpHX
Hble). B OT,n:eJibHblX cJiyqa
HX .n:orrycKaJOTCll pasbeM
Hble 

pasbeMHb!X CTep)l{HeBbIX Hm:HKOB 

,UByyroJibHbIMH (pnc. 10, a, 6) n o.n:HoyroJibHbIMH 6 oJI
TOBbIMH CTll)l{KaMH, PacCTOllHHe Me)l{,n:y CTl!)l{HbIMH 6 0JI

TaMH He rrpeBbllllaeT 500 MM 
,UJIH KpyrrHbix cTep)l{HeBblX Hm:HKOB ycTpanBaJOT .n;o

IIOJIHHTeJibHbie 6oJITOBbie KperrJieHnll B cpe,n:Heii: (rro ,n:Jin 
He) qacTn cTep)l{HeBoro Hm:nKa 

KJinHOBbIMH CTll)l{KaMn 11 cKo6aMn ns MeTaJIJia (pnc. IO, 6). ,UJill III KJiacca 
rrpoqHocrn .n;o11ycKa10TCll .n:epeBl!HHble sa)l{HMbI. PaccTOl!Hne Me)l{.n:y Kperre)l{Hb!MH rrp 11 
crroco6JieHnHMH He rrpeBbIIIlaeT 300 MM 

KperrJieHne cocTaBHblX qacTeii: Mo,n:eJibHoro KOMIIJieKTa 

HareJIHMH Ha KJieJO, IIIYPY
rraMH c Bpe3KOH B OCHOBaHHH 
Mo,n:eJIH HJIH CTep)l{HeBoro 
Hm:nKa 

HareJIHMH Ha KJieJO, IIIY
pyrraMn. B oT,n:eJibHblX cJiy
qallx Bpe3KOH B OCHOBaHHH 
MO.D;eJIH 

fB03.D;51MH c rr oca.n;KOH 
COCTaBHb!X qacTeii: Ha KJie~ 

B bl II 0 JI H e H H e r a JI T e JI e ii: p a .n: H y c 0 M, M M 

R>5 
B OCHOBHOM TeJie MO,n:eJIH 

f!JIH CTep)l{HeBoro Hm:HKa 
(pnc. I I, a), Bpe3Koii: rrJiaHOK 
uepeBHHHblX HJIH IIJiaCTMacco
BblX (6), a TaK)l{e HaKJia.ll:Hbl
Mll paMKaMH (6). faJITeJIH 
R < 5 MM rro.n:Ma3bIBaJOT 
IIIIIaTJieBKOH (z) 

R> IO 
BKJieii:Koii: rrJiaHoK H3 .n:e

peBa (B HeKOTOpblx cJiyqa-
51X Bpe3KOH)' Ha1rna,n:Hb!MH 
IIJiaHKaMH HJIH Mal!Ka
Mll (e). faJITeJin R < 
< IO MM rro.n:Ma3bIBaJOT 
mrrarneBKOii: (z) 

R> I5 
BKJieii:Koii: rrJiaHoK ns .n:e 

peBa (a), MaHKaMn (e) 
faJITeJin R < I5 MM rro.n: 
Ma3b!Ba!OT IIIIIaTJieBKOH (c 

06JIHIIOBKa pa6oqnx IIOBepxHOCTeil 

HarrpaBJieHne BOJIOKOH .n:peBeCHHbl Ha 6oKOBblX H TOp
IIOBb!X IIJIOCKOCTl!X .ll:OJI)KHO COBrra,n:aTb c HarrpaBJieHneM 
H3BJieqemrn Mo,n:eJin ns ct>opMbI. HarrpaBJieHne BOJIOKOH 
MO)l{eT 6b!Tb rreprreH,n:llKYJIHpHO HarrpaBJieHlllO 113BJieqe
Hll51 MO,n:eJIH 113 ct>opMbi, eCJill II1Hp111!a .n:ocoK o6JIHIIOBOq
HOro m:11Ta He rrpeBb!IllaeT IOO MM, a MO,n:eJib Bb!COTOH 
.11:0 300 MM 
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HarrpaBJieHne BOJIOKO 
.n:peBeCll!lbl MO)l{eT He COB 
rra,n:aTb c HarrpaBJieH11eM 
H3BJieqeHllll Mo,n:eJI11 113 
ct>opMbI, ecJI11 pacrroJio)l{e
Hlle BOJIOKOH Ha IIJIOCKOC
Tl!X MO,n:eJIH He yKa3aHO 
Ha qepTe)l{e 



fl po80AJ1Ce1We Ta6A. 20 
KJiaCChI npotrnocTH 

II Ill 

Ha1160JibUiaH UI11p11Ha KJienKll (MM) COOTBeTCTBeHHO ,!J,JIH 06JIHUOBO'IHblX IUllTOB 

npHMOJlllHeHHhIX, KpyrnhIX c rpaHeHh!M II c KpyrJiblM OCHOBa}!llHMll (B CK06Kax noCJie 
'IHCJIOBOro 3HatfeHirn UIHpHHbl yKa3aHa TOJIIUHHa KJienKH): 

110 (40) 
100 (40) 
70 (40) 

130 (40) 
100 (40) 
70 (40) 

140 (32) 
100 (32) 
70 (32) 

BbIHOJIHeHHe OT'beMHbIX 
H 6h!CTp0113HaUIHBalOI!.(llXCH BbICTynalOI!.(llX qacTeii 

ff3 MeTaJI,1a 11 nJiaCTMaCChl. Hs TBepnhlx nopoA ,D,pe-

Tio Heo6XO,!J,llMOCTll MeTaJIJI BeCllHbl llJlll ,D,peBeCHbIX 

3aMeHHIOT ,!lpeBeCllHOH TBep- CJIOHCTblX nJJaCTllKOB 

llblX nopO.!l llJlll ,!lpeBeeHblM .ucn-B, .ucn-B. TaK )Ke, 
CJIOllCThlM nJ1aeT11KoM ,UCCT-B, KaK H AJJH I KJJacca npoq

II.CCT-B. 0T'beMHhle II BbICTy- l!OeTll, np0113BO,!lHT OKaH

na10m11e qaeTll OKaHTOBb!BaJOT TOBKY nOJJOeOBOH CTaJJblO 
noJIOCOBOH eTaJJblO OT 2 .!lO 

3 MM npH ,!lJillHe OKaHTOBKll 

.!lO 800 MM, OT 3 .!lO 5 MM npll 
JlJillHe f'KaHTOBKll eBbIUie 

800 MM 

llfap11Ha OKaHTOBKll He MeHee 30 MM. CTJiaeTllHbl 113 nOJJOCOBOH eTaJill KpenHT 
wypyrraMn. ,UJIHHa OT'beMHOH qaeTH He ,!lOJI)i{Ha npeBbilllaTb 700 MM. 0T'beMHhie CTeH

KH MOJleJieii, BblHllMaeMbie nepBbIMH B MeeTax eTbIKa e .!lPYfllMH OT'beMHbIMH eTeHKa
MH, BbinOJIHHIOT e YKJIOHOM 10-20° 

Coe,!lHHeHHe OT'beMHbIX qaeTeii 

c IIOMOIUblO KJillHOBhIX MeTaJIJill'leeKllX KpenJieHllH 
(p11c. 12), pa3MephI KOTOPhIX np11Be,!leHbl B Ta6JI. 24 I C nOMOIUblO KJillHOBhIX 

JJ,epeBHHHbIX KpenJie1111ii: 

BhinOJIHe1111e IiJioeKoeT11 pa3beMa MO,D,eJI11 

06UIHBKa .!lOCKaMll llJlll IUllTKaMll e yrny6JieHlleM OT nJIOeKoeTll pa3'beMa Ha 3-
5 MM. 06UI11Ba10T nJIOCKOCTb pa3'beMa epe,!lHllX II KpynHb!X MO,!leJieii, He MOHT11pyeMhIX 

Ha MO,!leJibHhIX nJillTaX 

11 3 a JI e q e H 11 e M o .!l e JI e ii, 
0 T 'b e M H bl x q a e T e}i II II x .n e p e M e IU e H II e 

c IIOMOIUb lO nO,!l'beMHblX Kp!O'lKOBbIX (Ta6JI. 25, p11e. 13), 6oJITOBb!X (Ta6JI. 26, 
p11c. 14)' IIOJIOCOBhIX ( Ta6JI. 27) H uancp ( Ta6JI. 28, p11e. 15). ,UJIH nepeMeIUeHHH 

eT~p:itrneBh!X HIUllKOB aenOJib3YJOT ,!lepeBHHHhle py'IKH, a .!lJlH KaHTOBKll KpynHhlX Mo
JleJieii - eneuaaJihHhie y611pa10m11eeH uancpbI 11 eK06h1. YeTpoiierso .!lJIH nepeMeiuettHll 

MO,!leJibHblX KOMTIJieKTOB 113fOTOBJIHIOT B TOM eJiyqae, eCJill Maeea MO,!leJill, OT'beMHOii 

'laCTll H eTeparnesoro lllllllKa co cMeCbJO npeBbIUiaeT IO I<r 

OT.!leJIKa pa6oq11x nosepxHoeTeii 

Bee rrosepxttoeTH rpyttTYJOT. lllnaTJieBKa .!lOnyeKaeTeH 
TOJibKO .!lJlll BhlpaBHllBaHllll OT,!leJibHbIX MeeT II eThIKye

MblX IIOBepxttoeTeH e noeJie,!lyJOIUeii 3aqfleTKOH llIKYPKOH 

Bee noBepxttoern rpyH
TYIOT . .UonycKaeTell UIIIaT

JI€BKa IIOBepxttoereil e IIO
eJie,!lyJOW:eii 3aq11eTKOii HX 

111KypKOH 
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fl poiJO.A~e/We Tar5.A. 20 
KJJ<:H.:... :l!JOl.(HOCTH 

II Ill 

0KpacKa paooq11x noeepxHocTeii 

JlaKOKpacoqHbJMll MaTep11aJiaM11 (fOCT 9825-73)' KOTOpble Bbl011p3IOT B 33811-
CllMOCTH OT COCT3Ba np11MeH5leMbIX ¢opMOBOqHb!X II CTep:arneBblX CMeceii. Iloeepx
HOCTb ITOCJie OKOHqaTeJibHOH OKpaCKll AOJl:lKHa COOTBeTCTBOBaTb KJiaccy noKpbITl!ll no 
roCT 9.032-77 

II II-III IV 

21. W11p11Ha cerMeHTOB 11 11x q11cJio e PHAY 

MHHHMBnbHaJI llIHpHHa, MM 

3aroTORKa Jl.HaMeTpOM, MM 
lJHCJIO 

ce"\.f"'HT01\ cerMeHTa B cerMeHTa B JlJIH 

0 no 300 (np11 H > 200) 
0 301-600 (np11 H > 

> 3G_, 
0 601-'.?50 
0 1251-1~ '" 
0 1501 

3 
4 

6 
8 

12 

JlJIB MOJleJIH 

45 
80±25 

100±15 
120±15 
1'40±5 

22. 1(011c rpyKU.llH II pa3Mepb! MeTaJIJI11qecKllX AIOOeJieA 

r: o,s mot 
r··-:-;;;\ 

CTepi1rneeoro 
KW.HK a 

60 
100±25 

120±15 
120±15 
120±5 

O,ox45° 
Zz ls 

CpeAHHii ra6a- p aSM•pw, MM 
pHTHh1ii pas;iep 

I MOJleJrn HJIH 
CTep>KHeHoro MaTepHaJI 

I 
l+B d d, d, l, 11 >lo l, 

9W.HKa-2 -, MM 

::s;;; 160 CTaJib 45 no 8 13 11 32 28 6 IC 

I 161-250 fOCT 1050-74 IO 15 13 38 30 6 jQ 
251-400 (AonycKaeTCH 12 18 16 46 40 8 23 
401-650 rrp11MeHeH11e 16 22 20 55 50 8 29 I 

651-1000 aJIIOMl!HlleBb!X 20 26 23 69 65 IO 36 
1001-1600 CnJiaBOB) 25 32 30 87 80 12 45 

>1601 32 40 38 I05 95 15 54 

Il p II M e q a H II e. Pa3Mepbl 11 II d2 CM. Ha p11c. 9, a, B. 
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1. 

16 
19 
23 
16 
03 
42 
51 



23. KoucTJlyK~HJI H pa3Mepb1 c1>.11aH1.~eeblx AJ06e.neli 

f.!, 

Cpe.11HerallapHTH1>1ll 
PasMepht, MM 

pasHep Mo.11enH unu 
cTepJKHenoro ll~HKa MaTepHllJI 

L+ B d R, Ro d. l --,11111 
2 

160 CT8Jlb 45 no 8 16 II 4,8 
fOCT 1050-7 4 

161-250 (.AonycKaeTcll 10 18 12,5. 4,8 2.) 
npHMeHeHHe 

12 251-400 aJIIOMHHHeBblX 20 24 5,8 25 
CllJI8BOB) 

401-650 16 22,5 16 5,8 32 

651-1000 20 27,5 20 7,0 32 

1001-1600 25 32,5 25 7,0 40 

1601 32 37,5 30 7,0 50 

rr p u Me q au u e. B u6J1. 31, 32 l- AJIHHa, B - wupuHa. 

24. Pa3Mephl KJiiiilosi.ix Kpen.neHuli 

PasMeph1, MM 

MaTepaan 
B 

CT3 no fOCT 380-71 * (.AonycKaeTcll 40 70 
npHMeHeHHC aJIIOMHHHCBNX cnJiaBOB) 

50 80 

60 90 

80 100 

100 100 

>l1 

4 

4 

5 

5 

6 

6 

8 

36 

40 

50 

60 

60 

39 



25. KoncTpyK!(HH H pa3Mep&1 nJiaCTHH ,ll,Jill KpIO'IKOBbIX no)l,'heMOB 

PaaMep, MM 

fpysonOJl'beM- MaTep11aR KPIO'!Ka, 

I I I I I I HOCTb, Kr flJIBCTHHbl 
B I 1, 1. la s d 

45 CT3 no 30 70 8 10 14 5 5,8 
fOCT 380-71 * 

65 36 80 10 12 18 5 7,0 

80 45 90 12 16 22 6 10,0 

26. 'Pa3Mepb1 6oJITOBblX nO)l,'heMOB 

PaaMep, MM 

fpysonOll'beM- MaTep11an n.11aCTHHH 

HOCTb, Kr 60JITa, 

I IIJiaCTHHbl 6ona, I 1, d d, d, 
d, B 

~2000 CT3 320-1000 50 50 20 M20 22 80 
no fOCT 

~3000 380-71 * 500-1500 60 60 24 M24 26 90 

~5000 630-1800 60 60 30, M30 32 100 

~7200 800-2000 70 70 36 M36 38 100 
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27. KouCTpyK~HH H pa3Mepb1 nJJaCTHH )l,JJH noJJocosblx noJ1,'beMoB 

Pa3Mep, MM 
JlonycKaeM SH 

I I I I I I I I 
1faCJIO Harpy3Ka Ha 

l B s d d, d, 
OTBepc· M3C'fHHy, H l, l, t, THl! 

I I 
I 000 100 30 4 18 5,8 10,3 20,0 16 20 6 

I 000 150 30 4 18 5,8 10,3 20,0 16 20 IO 

I 000 200 30 4 18 5,8 10,3 20,0 16 20 16 

5 000 320 60 4 30 5,8 10,3 47,5 32 65 8 

5000 500 60 4 30 5,8 10,3 52,5 32 75 12 
5000 700 60 4 30 5,8 10,3 60,0 32 90 14 

5000 900 60 4 30 5,8 10,3 65,0 32 100 16 

5000 630 60 4 30 5,8 10,3 55,0 32 80 14 
10 000 800 70 6 35 7,0 12,3 60,0 40 90 16 
10 000 1000 70 6 35 7,0 12,3 70,0 40 100 18 
16000 800 80 10 40 10,0 16,5 60,0 50 90 16 
16000 900 80 10 40 10,0 16,5 65,0 50 90 18 
16000 1000 80 10 40 10,0 16,5 70,0 50 100 18 

16000 1250 80 10 40 10,0 16,5 80,0 50 120 20 

n pH Me 11 a H He. 1. MaTepuaJJ nJJaCTHH - CT3 (fOCT 380-71 *). 2. CMeine· 
Hue ocefl OTBepCTHH He OOJJee 1 MM. 
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28. KoHCTPYKU.Hll H pasMepLI u.an4' 11,Jlll cTep:ai:tteehlX HW.HKOB 

to ~! 
~I 

- I 

H 

PasMep, MM 
,llonycKaeM8ll 

I 
aarpysKa aa 

la A ua11cjly, H d dJ ds da d, H z, 

5000 I 32 I 60 IO 65 90±0,51 80 36 120 90±0,5 
9500 40 70 16 75 120±0,5 100 45 160 120±0,5 

TI p HM e q a H He. MaTep11aJ1 u.ampbl - CTaJih 35JI MOlKeT Ob!Th saMeHeH CTa· 
JillMll 25JI, 30JI, 40JI, 45JI. 

HopMLI TO'IHOCTH. ,UepeBllHHble MO]lCJIH H CTeplKHCBble llilll!KH 113rOTOBJilllOT Tpex 
KJiaCCOB TO'IHOCTll (fOCT 11963-66) COOTBCTCTBCHHO KJiaccaM TO'IHOCTll OTJIHBOK. 

TOtjHOCTb H3rOTOBJICHl!ll MO.llCJlbHblX KOMIIJICKTOB saBHCHT OT cep11ilHOCTH saKasa 
Ha OTJIHBKy: 'ICM Bhlllle cepHll, TCM Bbl!lle .llOJilKCH Ob!Tb KJiacc TO'IHOCTll MOACJibHOrO 
KOMIIJICKTa. B TaOJI. 29 rrpHBC.llCHbl MaKCl!MaJibHO .zi:onycKaeMble OTKJIOHCHHll IIO H3Me
p11eMhlM pasMepaM. 

29. TO'IHOCTb H3fOTOBJICHHll 11,epeellHHLIX MOll,CJJbHLIX KOMnJJCKTOB 

MsMep11eM1>1A pasMep 
( HOMHHBJlbHblA), MM 

~50 
51-120 

121-260 
261-500 
501-800 
801-1250 

1251-2000 
2001-3150 
3151-5000 
5001-6300 
6301-10 000 

±0,1 
±0,1 
±0,3 
±0,4 
±0,4 
±0,5 
±0,6 
±0,7 
±0,8 

Knacc1>1 TO'IHOCTH 

II 

.nonycKaeMble OTKJIOHeHHH, llfllf 

±0,3 
±0,5 
±0,6 
±0,7 
±0,9 
±1,0 
±1,2 
±1,4 
±1,6 
±1,8 

Ill 

±0,5 
±0,6 
±0,7 
±0,8 
±1,0 
±1,2 
±1,6 
±2,2 
±2,8 
±3,2 
±4,0 

TI p 11 M e q a H H 11: l. ,UonyCKH Ha MO]leJillX H CTCplKHeBLIX JIW:HK8X JlOJI:>KHLI 
f>hlTh o.zi:11ttaKOBhlMH no sttaKy. 2. ,UJI11 MO.lleJibHHx KOMnJieKToe III KJiacca TO'IHOCTH 
npHBeJ].eHbl lioJiee :>KCCTKHe OTKJIOHCHHll no cpaeHeHHIO c .zi:onycKaeMHMH (CM. fOCT 

11963-66). 
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Oco6eHHOCTH H3roTOBJJeHHll CTeplKHeBblX 1111~HKOB ,II.Jiii MaWHHHoii ljlopMOBKH. 
CTep.lKHH H3rOTOBJl.!llOT B Hepa3'beMHblX (Bh!Tp.!!XHblX H Bhl6HBHblX) CTep.lKHeBh!X 
HIUHKax, KaK 0.llHOrHe3.!lHblX, TaK H MHOrOrHe3.llHhIX, eepXHIOIO lfaCTb KOTOpb!X .11eJ1a10T 
napaJJJJeJJbHOii OCHOBaHHIO. CTep.lKHeBble .!!IUHKH .UJIH MalllHHHOro H3rQTOB!ICHH.!1 
CTep.lKHeii BblilOJIH.!llOT 6e3 OT'beMHblX qacTeii H rny6oKHX IIO.!lHYTpeHHii CTporo onpe
.ueJieHHblX ra6apHTHblX pa3MepOB. fa6apHTHble pa3Mephl yKa3b!BalOT Ha qepTe.lKe CO 
CCblJIKOii Ha HOpMaJib HJIH cne11uaJibHhlii qepTe.lK, onpe.ueJIHIOIUHii KOHCTPYKIIHIO H pa3-
Mepbl ycTpOiiCTB .UJI.11 KpenJieHHH CTep.lKHeBoro .!!IUHKa K cpopMOBOqHOH M3lll!Hte. Jl.o
nycTHMble ra6apHTHhle pa3Mepbl CTep.lKHeBblX .!IIUHKOB npnee.ueHbl B Ta6JJ. 30, a 
KOHCTPYKIIH.11 Kpene>KHOro ycTpOHCTBa H306pa.lKeHa Ha pnc. 16. 

Puc. 16. KoacTpyKIIHH cTep.lKHeeoro .11I1IHKa .UJI.11 MalllHHHoii 
cpopMOBKH (pa3Mepb1 CM. B Ta6JI. 42): 

I - CTOJI MaWHHbl, 2 - CTeplKHeBoll HID;HK, 3 - MeTaJIJIH'leCKHe 
yro.n&BHKH no JJ;Ba c JJ;Byx cropou 

30. Pa3Mepb1 cTeplKHCBblX H~HKOB 

<l>opMOBO'IH811 M8WHRa PasMepbr, MM (cM. pnc. 16) 

MO.O:eJib 
rpysono.n:'heM-

A B H a HOCTb, Kr 

231 335 860/650 650/550 290/225 350 

232 675 1100/950 1000/750 450/225 460 

233 1350 1290/1000' 1100/750 400/225 

845 1350 1300/1200 1250/500 450/225 345 

b 

250 

350 

580 

345 

ITpnMeqaHHe. B qnCJIHTeJie MaKCHMaJibHblH, a B 3HaMeHaTeJie MHHHMaJibHblll 
ra6apuTHhle pa3Mepb1. 

Oco6eHHOCTH H3rOTOBJieHHH Mo,11,em1HhlX KOMnJieKTOB ,11,n11 )l(CC H XTC. Ha MO· 
.u.eJI.!IX, npe.u.Ha3HaqeHHblX ,II.JI.II H3fOTOB.leHHll cpopM 113 )l{H.llKHX caMOTBep.uelOIUHX 
()l(CC) H XOJIO.!lHOTBep.uelOIIIHX (XTC) CMecei't, npe.u.ycMaTpHBalOT HeCKOJlbKO yeeJIH
qeHHble cpopMoeoqHble YKJIOHbl ( Ta6JI. 31) no cpaBHeHHIO c 061HHhIMH (CM. Ta6JI. 17). 
TaKHe YKJIOHbl Ha3HaqalOT B TOM cJiyqae, eCJIH Ha qepTe:iKe He yKa3aHhl KOHCTpyKTHB
Hble YKJIOHbl. Oco6eHHOCTH H3rOTOBJiea11.11 cTep:i1rneBblX .!IIUHKOB .!lJI.11 )l(CC 11 XTC. 
TBep.uelOIUHX 6e3 TeIIJIOBOro 803.UeiiCTBH.!I, np11ee.ueHbl B Ta6JI. 32. 



31. ll>opMosoqHbie yKJIOHbl 

BeJJH'·IHHa YKJJOHa, MM, nosepXHOCTeH 

Bb1COTa nonepXHOCTH MO.IJ.eJIH, 
o6pa3y!OW.HX nonocrb cpopMbI • ocj>OpMnHIOW,HX y3KHe BblCTYilbl 

H yrny6neHHH e nonocrn cpopM'.N 
H3BJieKaeMOH. H3 cfJopMbI, M1\f 

MeTannHqecKas,, .UepeHHHH8H MeTaJIJIHttecKaH, I .UepeBHHWUI 
rrnacTMaccoeasi: MOJl.eJib llJl3CTM3CCOB3H 

MOJl.eJlh MOJl.e.llb 
M'OJl.eJlb 

~20 0,5 1,0 1,5 2,5 
21-30 0,5 1,5 2,0 3,0 
31-50 1,0 1,5 3,0 4,0 
51-75 1,5 2,0 4,0 
76-100 1,5 2,0 

5,0 

101-150 2,0 2,5 
5,rQ 6,0 

151-200 2,0 3,0 
6,0 7,0 

201-300 2,5 4,0 
7,0 8,0 

301-500 3,0 5,0 
8,0 9,0 
- 10,0 

501-800 :- 6,0 - 10,0 
801-1180 I- 8,0 - 10,0 

1181-2000 - 10,0 - 10,0 

32. OcooeHHOCTH HaroTOBJleHHH CTep11rnesblx Hll\HKOB 

8neMeHT CTepi1rnesOrO HllJ,HK8 

I. ctiopMosoqHble YKJJOHbl b Ha Bbl
CTyna10:mne qacTH (yrny6JJeHHll) Ha3Ha
qaIOT B 3aBHCHMOCTH OT RX BblCOTbl hb 
(B CK06Kax yKa3aHbl qffCJIOBble 3Haqe
HHH YKJIOHa), MM: ::::;;20 (4), 21-30 
(5), 31-50 (6), 51-75 (7), 76-100 
.(8), 101-150 (9), 151-200 (10), 
>200 (12). <l>opMosoqHble YKJJOHbl a 
Ha pe6pa Ha3HaqaIOT B 3aBHCllMOCTH OT 
BX BblCOTbl ha (a CK06Kax yKa3aHbl lJllC
JIOBble 3HalJeHH51 yKJJOHOB)' MM: ::::;; 20 
(3), 21-30 (4), 31-50 (5), 51-75 
(6), 76-100 (7), 101-150 (8), 151-
200 (9), >200 (10) 

2. My<l>Tbl 1 u 3aMKHYTble paMKH 2, 
HMeIOll(He OTHOIIIeHHe BblCOTbl H K IIIH
puHe He 6oJJbllle 0,75 : 1, H3rDTOBJl5llOT 
H3 JlBYX pa3pe3HblX OT'beMHblX qacTefi 3, 
BCT3BJJHeMblX B aepTHKaJJbHYIO CTeHKY 
HJJH JlHO 511l\HKa. B ocTaJJbHbIX cJJyqa51x 

HX KpenHT HarJJyxo K cTeHKe HJ!!! .UHY 

JUil,llK3 
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8JieMeHT CTepiKHeBoro HW.HKa 

3. BbicTynaI011i:i1e qacrn, HMeIOJ.UHe 

Bb!COTY H ~70 MM, Kpem!T Harnyxo K 

8epTnKaJihHOii cTeHKe. B ocTaJihHblx 
cJJyqal!X HX BblllOJIHS!IOT OT'beMHbIMll 
HJill llpOTIDKHb!MH CK3JIK3MH 

4. Bee oT'beMHbie qacTn ,noJI:lKHhI 
HMeTb MeTaJJJIHqecKHe (HJIH .nepeBHH
Ilble) pyqKn HJIH no,n'beMhl 1. Pe6pa 2, 
HMeIOJ.Ulle B cepe.nntte OKHO, BblllOJIHS!IOT 
pa3pe3HhlMH; pe6pa pa3pe3aIOT HH:lKe 
raJJTeJIH tta seJinqnHy H = R 

5. faJJTeJJH R ~ 20 MM co cTopoHbI 
Ha6HBKH (ttaJJl!BKH) Bb!IlOJIHSllOT Kpen
.1e1meM IlJiaHKH 1 Ha CTeHKe, raJJTeJJH 
R > 20 MM - oca,ntthlMH nJJaHKaMn 2 

n po801L01Cenue Ta6/l. 32 
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0KpacKa MO)l.eJibHblX KOMDJieKTOB. lfro6bi npe.n:oxpaHHTb MaTepHaJI MO)l.eJieii Ii 
CTepNrneSb!X H!UHKOS OT Ha6yxaHHH, HCKJIIO'IHTb npHJIHTiaHHe K HHM cj:>opMOSO'IHb!X a 
cTepNrnesblx CMeceii, npoH3SO)l.HT OKpacKy MO)l.eJibHbIX KOMTIJieKTOS. Tiepe.n: OKpac1rnii 
pa60'!He nosepxHOCTH rpyHTYIOT, umaTJIIOIOT H 3a'IHIUaIOT WKypKoii . 

.ll.JIH 3a'llICTKII pa60'llIX nosepxHOCTeii .n:epeSHHHblX MO)l.eJihHb!X KOMTIJieKTOS nplI
MeHHIOT WJIIIcj:>osaJihHYIO WKYPKY Ha TKaHesoii IIJIII 6yMaNrnoii ocHose. C TeKJillHHYIO 
wKypKy IICTIOJih3YIOT )I.Jill 3a'llICTKII MllrKIIX nopo.n: .n:epesa. 

B Ta6JI. 33 npHse)l.eHbl OTJIII'llITeJibHble useTa OKpaCKH (fOCT 2413-67) M0-
)1.eJibHbIX KOMnJieKTOS. 

33. U.aeTa OKpaCKH 

IIosepxHOCTb MiOAeJibHOro' KOMnJieKTa 

TiosepxHOCTII MO)l.Meii H CTepNrneSbIX 
.f!IUHKOB, COOTBeTCTBYIOIUIIe noaepXHOCTllM 
OTJllISOK, He no.n:aepraJOIUIIMC.fl o6pa60TKe 
pe3aH1IeM 

TioaepxHOCTII MO)l.eJieii H CTepNrneBbIX 
H!UHKOB, COOTBeTCTBYIOIUIIe noaepXHOCTllM 
OTJllISOK, no.n:aepraJOIUIIMC.fl o6pa6oTKe pe-
3aHIIeM 

TioaepxHOCTII CTepJKHeSbIX 3HaKOB II .n:py
rnx He 3aJIHBaeMblX JKII)l.KIIM MeTaJIJIOM 11a
CTeii 

TioaepxHOCTH MO)l.eJieii II CTepJKHeSbIX 
ll!UHKOB, o6pa3yIOIUHX yrJiy6JieHH.fl B JIII
TeiiHoii cjJopMe no.n: 3a)l.eJIKY HX CMeCblO 

TioaepXHOCTH conpmKeHHH MO)l.eJieii II 
CTepJKHeBbIX H!UIIKOB c HX OT'beMHbIMII qa
CTHMII 

TioaepxHOCTH 3JieMeHTOB JIIITHHKOBOH CII
creMbl, nplIObIJieii, BblnopoB, nplIJIIIBOB II 
npo6 )I.Jill KOHrpOJibHbIX IICnblraHHH 

Tiosepx1-1ocr1I no.n: ycTaHOBKY XOJIO)l.IIJ!b
HHKOS 

TiosepXHOCrlI «cj:>aJibllllIBbIX» nJIIIT, Illa6-
JIOHOS 

0TJlll'lllTeJlbllaH OKpacKa 

OcHOBHoii uaeT oKpacKII KpacHbl ii, 
cepb!H H JKeJirblii coorBeTCrBeHHO )I.Jill 
MO)l.eJibHhIX KOMnJieKTOB OTJllISOK 11yryH
HbIX, craJibHbIX H H3 uaerHbIX cnJiaBOB 

4epHble Kpyrnble nHTHa )l.IIaMeTpOM 
)1.0 20 MM no OCHOBHOMY usery OKpaCKll 

4epHblii UBeT 

HaKJioHHble 11epHble noJiocbl no oc
HOBHOMY uaeTy OKpaCKH. Ill1Ip1IHa 11ep
HbIX noJIOC 1/4 paccrOHHII.fl MeJK.n:y HIIMH, 
HO He 6oJiee 20 MM 

0KaHrOBKa 11epHOH nOJIOCOH. IIIIIplIHa 
nOJIOCbl 6-20 MM 

OcHOBHoii user oKpacKII. Tio KOHrypy 
conpsraeMblX 3JieMeHros JIHrHIIKOBOH 
CIICreMbl 11epHaH nOJIOCa 

OcHOBHoii user oKpacKH c oKaHrOB
Koii H wrplIXOBKOii B KJierKy 11epHbIM!t 
nonocaMII. Ill1Ip1IHa noJIOC 1/4 paccro.fl
HIIH Me}l{)l.y HIIMH, HO He 6oJiee 20 MM 

OcHOBHoii user oKpacKII 

TI p H M e 'I a H He. .ll.onycKaeTCH HaHeCeHHe )l.Ono.nHIITeJibHbIX 0003Ha'leHHH, Ha
npIIMep, Meer ycTaHOSKH }l{epe6eeK, SbIIlO.n11eHHll ra.nTe.neii II .n:p. 

§ 14. MeTa1111H11e1;KHe MOAe1tbHble KOMn1teKTbl 

Bb16op 11taTep11ana. Mera.nn1I11ecK,Jre MD.ne.nbHhie KOMn.neKrhI IIMeJOr 6oJJee s b1co
Ky10 npO'IHOCrh, 'leM .n:epeSHHHble, OjiHl!.KO !IX nplIMeHeHIIe B ycJJOBIUIX Maccosoro, 
Kpyn11ocep11iiHoro 11 cepHiiHoro npoHeao.n:crraa orn11soK o.n:Horo Ha11MeHosamrn orpa

HH'IIrnaerCH CJJe.llyIOIUllMll cj:>aKropaMa: yse;rnqeHHeM crOllMOCTH H cpoKOB H3fOrOBJJe
HHll, He)l.OCTaTO'IHOii BO MHOfHX CJJY'IRllX MOIUHOCrbIO MO,lleJJbllblX uexos II yqaCTKOB. 
Tip11 Bbl6ope Marep1rnJJa )I.Jill Mo.n;eJJhHoro KOMnJJeKra HY}l{HO y'!Hrbrnarh ::>KOIIOM1I'le
cKy10 ueJJecoo6pa3Hocrh 11 ycJJOBl!ll BhlnOJJHeHl!ll Tpe6osattnr1 3aKa3a. B Ta6JJ. 34 
np11Be)l.eHbl ,llaHHble, o6ycJJOBJll!BaIOIUJ1e ueJJecoo6pa3HOCTb 113rOrOBJJeHl!ll MO,lleJJbHOfO 
KOMTIJJeKca 113 aJJIOMHHHeBblX CTIJJaBOS s 3aS!!CHMOCrll OT CJIO}l{HOCrll MaCCbl H ro.n:o
soro SbmycKa orJIIIBOK. 

46 



34. MHHHM3JlbHblA roii.oeo~ e&mycK OTJIHBOK, WT. 

rpynna CJIOlK-
MHHHMlBJILH .. A ro.o;osoA BhlnycK OTJIHllOK npH HX MBCce, Kr 

HOC TH OT JIHBOK 
no npeAcKy-

paHTY ~ 25-01 [<1 1-3 3-10 I 10-20 I 20-50 50-200 200-500 1500-1000 

I • 2, 3 j 1440 j 1280 j 1120 I 888 I 800 688 600 480 
4, 5 1330 1107 1012 770 702 600 560 430 

JlHTble aaroTOBKH. 11aroTOBJieHHe JIHTbIX aarOTOBOK ,llJ!ll MeTaJIJIH'lecKHX MO,lleJiell. 
Re OTJIH'laeTCll OT TeXHOJ!OfH'leCKOro npouecca noJiy'leHHll OTJIHBOK B e,llHHH'lHOM 
npoH3BO,llCTBe, sa HCKJllO'liHHeM Toro, 'ITO npOMO,lleJIH ,lleJiaIOT c ,llBOHHOii yca,llKOil., 
y11HTb!Ba10rueli yca,llKY cnJiaBa OTJIHBKH. 

3arOTOBKH ,llOJIJKHbl 6b1Tb UJIOTHblMH, 6e3 yca,llO'lHblX, ra30BblX H nec'laHbIX pa
KOBHH; He HMeTb nepeKOCOB, KOp06JieHH!I H TpeIUHH. Ha o6pa6aTb!BaeMblX H Heo6pa
·6aTbIBaeMblX noaepxHOCTll-X ,llonycKaIOTCll JIHTeHHble ,llecpeKTbl, KOTOpble MOJKHO HC
npaBHTb ropll'leH H XOJIO,llHOH saaapKOH, naHKOH npHnOllMH (Ta6JI. 35) H 3a,lleJIKOii 
saMa3KaMH (Ta6JI. 36). 11cnpaBJieHHble ,llecpeKTbl He ,llOJIJKHbl CHHJKaTb Ka'leCTBO MO
JJ,eJihHOro KOMnJieKTa. 

35. CocTae npHnOH ,llJIH naAKH aJIIOMHHHeBblX MO)l,eJibHblX KOMDJieKTOB, 
% no Macce 

oc: 

I = = :r • oc: IlpHMeHlle111 .. A ljJJllOC = = 0 )!! "' )!! = 
@' "' "' ~ S! = "' ~ 0 = = j;: .. = "' .. " • ~ 0 ::1 :;;: < u u :z:: 

I 55 25 - - - - 20 CMecb XJIOpHCTO 
2 40 25 - 15 - - 20 ro aMMOHHll (Halla 
3 78 8 - g - - 5 Tblp.11) C XJIOpHCTbl 
4 35 30 - - 35 - - UHHKOM 

M 

.5 63 18 3 13 I 2 -

36. CocTaBbl saMasox 

HaHMeeosaeee KOlllnOHeHTa 

3noKC!l,llHall CMOJia 3.11.5 
IlOJill3THJieHnOJI!laMHH 

( OTBep,n11TeJib) 
.IJ.H6yTHJicpTaJiaT (nna-

CTHcp!!KaTop) 
)l\eJie3Hblii nopo111ox 

(HanOJIHl!TeJib) 
AJIIOM!IHHeBblii nopo1110K 

(HanoJIHl!TeJih) 

COCTBB B M8CCllBb!X 
'18CTllX J;JIH MOPeJlbHblX 

KOMnJleKTOB 

8.llOMHHHe
B .. X 

100 
12 

20 

-
30 

CT8JlbHblX 
H 'qyryH

HbIX 

100 
12 

20 

100 

-

Cnoco6 nperoTOBJleHHH 

CMoJiy TIUaTeJibHO nepe-
0,5 Mew11aaTh (He MeHee 

5 M!!H) C ,llll6yT!IJicpTaJia
TOM, saTeM ,llo6aa11Tb no
Jill3TllJieHnoJI11aM11H 11 JKe
Jie3HbIH !!Jiii aJIIOMHH!leBblii 
nopo1110K 11 nepeMe11111aaTb 
7 Ml!H no noJiy11eHllll JKll.ll 
Koo6pa3HOH M::!CCbl. 3a 
Ma3KY HaHOC!IT 111naTeJieM 
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KJiaCCbI TO'IHOCTH H rnepoxouaTOCTH. MeTaJIJ11111eCKHe MO,l\eJibHbie KoMnJieKTbI H3-
roTOBJIHIOT Tpex KJiaCCOB TO'IHOCTH COOTBeTCTBeHHO KJl3CC3M TO'IHOCTH H3fOTOBJJeHH 51 
OTJIHBOK. ,lJ,onycKaeMble OTKJIOHeHH51 no H3Mep51eMblM pa3MepaM He .!\OJl)KHbl npeBbl· 

Ill3Tb BeJIH'IHH, npHBe,l\eHHbIX B Ta6JJ. 37. JlHTHHKOBbie CHCTeMbl o6pa6aTblB3IOT c .l\O· 
nycKOM, He npeBbllll3IOIIJ;HM ±0,5 MM. 

37. Ilpe,l\eJibHbie OTKJIOHeHH!I pa3Mepou 

.ll.onycK8eMbie OTKJIOHeHHU' MM 

l13MepHeMhlH HapylKHhlX paaMepos 
BHyTpeHHllX pa3MepoR MO}(e-

Jieti H rHe3}{ CTep.>KHeBblX 
pa3Mep ( HOMll· Kna'cc MO}(enel\ SIIUHKOB 

HanhHbill), TOlJ:HOCTH Me)I( u.eHTpOBhlX 
MM pacCTOHHllH 

HlllKHee I sepxnee HH)f{Hee I sepxHee 

I 0 +0,10 -0,06 +0,04 ±0,05 

~120 II 0 +0~15 -0,09 +0,06 ·±0,07 

III 0 +0,20 -0,12 +0,08 ±0,10 

I 0 +0,10 -0,06 ,+0,04 ±0,05 

121-260 II 0 :+0,20 -0,12 +0,08 ±0,10 

III 0 +0,30 -0,18 1+0,12 ±0,15 

I 0 +0-,15 -0,09 +0,06 1±0,07 

261-500 II 0 +0,30 -0,18 +0,12 ±0,15 

III 0 +0,40 -0,24 +0,16 ±0,20 

I 0 +0,20 -0,12 +0,08 ±0,10 

501-800 II 0 +0,40 -0,24 +0,16 ±0,20 

III 0 +0,60 --0,36 +0,24 ±0,30 

I 0 +0,25 -0,15 +0,10 ±0,12 
& 

801-1250 II 0 +0,50 -0,30 +0,20 ±0,25 

III 0 +0,70 ~0,42 +0,28 
·-... ±0,35 

.. 

;~, 
I 0 +0,35 >-0,21 +0,14 ±0,17 

1250-2000 II 0 +0,70 -0,42 +0,28 ±0,35 

III 0 1+0,90 -0,54 +0,36 ±0,45 

TI p H Me 11 a H n e. Tipe.!\eJibHble OTKJioHeHHH yrJIOBblx pa3Mepoa npn nepec11ere 
HX B mrneHHble He .!\OJI:lKHbl npeBbllll3Tb yKa3aHHblX B ra6JIHIJ;e BeJIH'IHH. 
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B Ta6JI. 38 rrpHBe.n:eHbl KJiaCCbl rnepoxoBaTOCTll pa6oq11x IIOBepxHOCTeii MO.D:eJib
HOfO KOMIIJieKTa. 

38. KJiaccbJ wepoxoBaTOCTH patfoqux noBepxttocTeii 

~~ ~ff ' 

' a) !J 

KJiacc wepoxoeaTOCTH noeepxHocrell 

MOAeJIH (a) AJIH cjJOpM CTepi1rneeoro Hll\HKa (6) 
JlJIH cjJOpM OBKH 

KJiacc 
HaaHal.JeHHe noeepXHOCTH roqHOCTH 

nonyqae- M3WHHOfl: neCKOAyB-
necttatto- MhIX cpe.ll.- (BCTpHXHBa- HOH H 

rJJHHHCTblX HHM H Bhl· HHeM) H neCKO-
COKHM .z:r;ae- py'IHOH CTpenbHOl\ 

JJeHHeM 

I 6 7 6 § 

Pa6o•rne I II 6 7 6 6 

III 5 - 5 -
I 6 6 6 6 

PasoeMbl II II 5 5 5 6 

III 4 - 5 -

I 5 5 6 6 

Corrpl!raeMbJe III II 5 5 5 5 

III 4 - 4 -

I 4 4 3 5 

YcTaHoBoqHbie IV II 4 4 3 5 

III 3 2 3 -

I - - 4 6 

YrrJ10THeH11l! V II - - 4 6 

III - - 4 -
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.39. PasMep1i1 CTeHOK, pe6ep, 6opTOB ,II.JUI MO,D.eJieA 

u!-
g' 

~ 
0,Bt I ..i:::t .J.J!_._ - ' 

' 

' 
Cpe.llHHA ralla- TonmHaa cTeHKH t To.irm1rna 6opToB h lliHpHHB (fopTOB b 
pHTHblA pasMep MO.lleneA, MM MO.lleneli, MM MO)leJ1eA, MM 

L+B, ue L- r n 2 

I q yr yitHblX · I qyryHHblX I qyryHHblX 

UHRa, B-wR· 
BAIOMH· !IJllOMH· BJllOMH• PHRB, M!ot 
HHeBblX HHeBhIX HHeBblX 

.,.:250 
g+l,5 5+1,5 5 12+1,5 10 +1,o 22 20+1,5 20+1,5 -0,5 -0,5 -0,5 -0,5 -1,0 -1,0 

251-400 9+2,0 
-1,0 

7+1,5 
-0,5 

14 +2,0 
-1,0 

12+1,5 
-0,5 43+2,0 

-1,0 
45+2,o 

-1,0 

8 27 

401-630 10+2,o 
-1,0 

3+2,0 
-1,0 

15+2,0 
-1,0 

13+2,0 
-1,0 43+2,0 

-1,0 
45+2,o 

-1 ,0 

631-1000 12+2,o 
-1,0 10+2,o 

-1,0 17+2,o 
-1,0 

15+2,0 
-1,5 53+2,0 

-1,0 
55+2,o 

-1,0 

IO 32 

1001-1600 15+3,0 
-2,0 - 13+2,o 

-1,0 16+2,o 
-1,0 

50+2,o 
-2,0 

50+2 ,o 
-2,0 

1601-2000 18+3,0 
-2,0 - 12 

20 +2,o 
-1,0 

18+2,0 
-1, 35 

50+2,0 
-2,0 50+2,o 

-2,0 

fl p H M e q a H H e. TOJIIUHHY CTeHOK 140.ZleJieH, IIpHMeHlleMblX .ZlJIH 
·BblCOKHM ,ZlaeJieaHeM, .n:orrycKaeTCll yeeJimrneaTb .!lO 35 % . 

¢opMOBKH rroA 

50 



CpellHHA ra6a· 
pHTHhlil pa3Mep 

~. rJJ.eL-
2 

.D.JIHHa, B-wH-
p1rna, MM 

..;;:250 

251-400 

401-630 

631-1000 

I00;-1600 

1601-2000 

40. Pa3Mepb1 tTeHoK, pe6ep, 6opToB JI.JUI cTeplKHeBbIX ll~HKOB 

iJ 

ToJIIUHHa cTeHKH t T OJIIUHHa 6opTOe h lIIHpHHa 60.llTOB b 
CT ep)KHeBbIX HIUHKOB, CTep>K.HeBbIX HW.HKOB, CTeplKHeBhIX HlllHKOB-. 

MM MM MM 
r n 

aJIIOMHHHe-1 
BblX 'lyryHHblX 

aJIIOMHHHe-1 ~ 
BblX 'lyryHHblX 

aJIIOMHHHe-1 
BblX 11yryHHbJJJ; 

8+1,5 
-0,5 

6+1,5 
-0,5 5 

14+1,5 
-0,5 

12+1,o 
-0,5 22 

35+1,5 
-1,0 

30+1,5 
-1,0 

10+2,o 
-1,0 8+2,0 

-1,0 
15+2,0 

-1,0 
14+2,0 

-0,5 
45+2,0 

-1,0 
40+2,o 

-1,0 

8 27 

12+2,o 
-1,0 10+2,o 

-1,0 
20+2,o 

-1,0 
'is+ 1,5 

-0,5 
45+2,0 

-1,0 
40+2,o 

-1,0 

15+3,0 
-2,0 

12+2,o 
-1,0 

24 +2,0 
-1,0 

22+2,o 
-1,0 

55+2,0 
-2,0 

50+2,o 
-2,0 

10 32 

- - 24+2,0 
-1,0 

22+2,o 
-1,0 

50+2,o 
-2,0 

55+2,o 
-2,0 

- - 12 24+2,0 
-;1,0 

22+2,o 
-1,0 35 50+2,o 

-2,0 
55+2,o 

-2,0 

KoHCTPYKTHBHble sJieMeHTbI. KoHCTPYKU:Hll MeTaJ1mH1ecK1IX Mo.neJieii II cTep:i1rne
Bbix l!Iu:IIKOB .ll:OJllKHa o6ecnetJHB3Tb :lKeCTKOCTb II npO'IHOCTb npH MIIHIIM3JlbHOH 
Macce. 

Mo.neJIII .nonycKaeTcll 11sroTOBJillTb cnJIOIIIHbIMII TOJibKO npH cpe.nHIIX ra6a pHTHb!X 
Pa3Mepax. 

Kopnyc cTep:lKHeBoro l!Iu:IIKa BblcoToii .no 400 MM MO:lKHO Bb!IlOJIHl!Tb ueJibHOJIII· 
Th!M, CBblllle 400 MM - COCTaBHb!M, HO c o6l!3aTeJibHOii ¢HKcau1Ieii KOHTpOJibHb!MH 
ll!rn¢TaMII HJllI B3alIMHOii Bpe3KOH OT.ll:eJ!bHblX qacTeii. YKJIOH CTeHOK KOpnyca npH 
Bh!COTe BKJia.nwna .no 150 MM paBeH 6°, OT 151-250 MM - 5°, CBblllle 250 MM - 3°. 

B Ta6JI. 39, 40 npHBe.neHbl OCHOBHble pa3Mepb! KOHCTpyKTIIBHb!X (fOCT 
l 3 J 38-67) 3JieMeHTOB MO,neJieii H CTep:lKHeBb!X l!IIJ:IIKOB. 

B Ta6JI. 41 .naHbl pasMepbl coe.nnHHTeJibHblX 3JieMeHTOB MeTaJIJ11ItJecK1IX cTepM· 
lleBb!X lll.l(IIKOB, a Ha p1IC. 17 - rpa¢1I'leCKIIe H306pa:lKeHl!ll HX KOHCTPYKUHII. 
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P11c. 17. Coe.n11HeH11e cTeHoK CTep11rneaoro ll!IV!Ka 

B rn6JJ. 42-45 np11ae.neHhI pa3Mepbl HeperyJJ11pyeMhlX 11 peryJJ11pyeMhlX llITbipe· 
H BTYJJOK JlJJll cnap11aaH11l! qacTeii cTep11rneaoro ll!IJl!Ka. Ha1160JJhlllall Ha]le)KHOCT 
KpenJJeHl!ll 06ecneq11aaeTCll peryJJ11pyeMblMI! llITbipl!MI!, KOHCTPYKill!ll KOTOpb!X n03BO 
JJl!eT np01!3BOJll!Tb BbJ6opKy He.nonycTl!MOro 3a3opa Me)K.ny BTYJJKOH II llITbipeM. 

41. Pa3Mepb1 coe,n11H11TeJihHbIX 9,1eMeHTOB, MM 

CpellHHH ra6apHTHbIH pa3Mep 
L+B 

bmln c D d, h s S , crep>1rneBoro Hl.L\HKa - 2- amln 

(l-JlRHHa, B-umpHHa) 

161-250 10 20 10 12 18 9 12 20 40 
251-400 12 25 12 14 22 II 16 25 50 
401-630 16 30 15 18 28 13 20 25 80 
631-1000 18 30 15 22 28 15 25 30 80 

1001-1600 20 40 20 25 31 17 25 35 100 

42. Pa3Mepb! Heperyn11pyeMhlX WTb1peii (a) H BTYJIOK (6), MM 

t, 

d d, d. 1, 

I 

8 MS Ml2 20 25 
'i. 10 MIO Ml4 25 30 

16 M12 M20 30 38 ~ 
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43. Pa3Mepb1 peryJiupyeMbIX WTb!peii, MM 

L L, 

d d, d, l l, h f 
l.M! KOHyca 

KOpOT-1 JMHH- KOPOT-1 .ll.JIHH~ Mopse 
KOro HOfO KOfO Horo 

8 M6 4,5 15 30 49 64 s 22 o,s 1,5!: 0 
IO MS 6 20 35 61 76 IO 26 I ,0 2,0 I 
II MIO 7,5 25 40 72 S7 12 30 1,2 2,4 I 

44. PaaMepbI pa3pe3Hb!X BTYJIOK K peryJiupyeMblM WTblpHM, MM 

d d, L h 

8 Ml4 M6 14 17,7 30 12 1,5 IO 
IO Ml6 MB 16 19,7 36 15 1,5 12 
12 MIS MIO 18 21 ,7 42 20 2,0 14 

45. Pa3MepbI HanpaBJIHIOm;Hx BTYJIOK K peryJiupyeMblM WTbipHM, MM 

d d, D rv. L h IM KOHyca 
Mopse 

8 MI4 14 17,7 3Cl 2,5 3 0 
IO M16 16 19,7 36 2,5 3 I 
12 MIS IS 21,7 42 3,0 4 I 
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47. Pa3Mepb1 eeHT 

IToJJOBHHKH cTep:>!rneBt 
ll!llHKa crrap11sa10T 3aTBopa· 

c: h, MM s 
~ .. 

0 
.; = 

CyMM~HaH 
.. 

"' "' "' "' )! GI IIJIOll\aJlb ceqe- .. = == .. d, MM C, MM c. 
HHB npopeseA, 0 .. .. .. 

"' 0 "'u ou 
"' "' MM." (ESmln) uo .. 0 .. :r " 0"' ="' 
"' 0 ..... "'" :r 

" 0. 
.. 0. 

"' .. 
"' "' :r 

= 
u .... .... 

0 = .. 0 .. 0 
:i::: Q :r .. " I( = 

OCKH3 

(p11c. 18) c 6apaIIIKOM (a), Illa 
HllpHOH CK060ii (6) 11 IIITbIPll! 
c KJlllHOM (B). ,UJJll yno6c1 
rrepeMemeHHll 11 6e3orracHOCTtt 
pa6oTe MeTaJJJ111qecK11e cTep· 
HeBble ll!lll!Kll .llOJllKHbl !!Me 
pyqK11, uarrc!Jh1 (rn6JJ. 46) 11 n p 
r11e ycTpOHCTBa. •-~~------------1,---i---t---i"---t----j,--------j"---i---

CTep)lrneBble ll!llHKH n.. 

80 
d) 

P11c. 18. 3aTBopb!: 

a - c 6apaWKOM, 6 - c wapHHPHOll CK06ol!, 8 -
KJIHHOBbill, I - CTaJibHble HaKJia)IKH, 2 - wapHHPHblll 
6oJIT, 3 - YWKH, 4 - wapHHpHaH CK06a, 5 - WTb!Pb-

eeol! yse11 

rrecKO.llYBHOii II rrecKOCTpeJJbHr 
c!JopMOBKll 113rDTOBJl~IOT 113 CTa; 
(CT3), qyryHa (Cl! 20), aJJIOM 
HHeBbIX crrJJaBOB (AJI38, AJI7 
AJI 14B), 113 oJJOBa Ii IJJJacTMa 
Cb!. CTep.lKHeBble ll!lll!KH HMe 
B03.llYXOOTBO,llHbJe II B.llYB Hbie 0 
BepcTllll. 0THOI1IeH11e B03.llYX 
OTBO,llHOro OTBepCTl!ll K IJJIO!ll 
.UH ceqeHl!ll B.llYBHOro OTBepc11 
paBHO 0,2-0,3. I1p11 MaCCOBO 
IlPOll3BO,llCTBe CTep.lKHeii 9TO o, 
HOI1Iett11e yaeJ111q11aa10T 
0,4-0,5. 

Ha 06e11x noJ1oa1111ax cTepi 
HeBoro ll!lll!Ka HMe!OTCll KaHa BR 
0,llHa 113 KOTOPb!X IIIHpHHOH ~ 
5 MM, a npyral! I1111pe nepsoii H 

0,7-1,0 MM. B y3KyJO KaHaBK 
BCTaBJJll!OT MllrKYKi npope311 He 

HYIO JJeHTy, KOTopal! np11 cnap11BaHl!ll CTep.lKHesoro ll!lll!Ka CBOllM Bb!CTyna!O!llH 
KOHUOM BXO.llllT B III!!pOKy!O KaHaBKy, 06ecneq11sal! repMeTH3aUl!IO CTb!Ka. B 03MOlKH 
II npyme CIJOC06bJ yrrJJOTHeHl!ll CTblKOB CTep.lKHeBb!X ll!lll!KOB. 

BeHTllJJl!UHIO cTep.lKHesoro ll!llHKa ocymecTBJJll!OT JJaTyHHblMH aeHTaMH (rn6JJ. 47) 
pe.lKe nepcpop11poBaHHblMll JlllCTaMll !!Jiii ceTKaMH c OTBepCTlll!MH n11aMeTpOM 0,8 
1,0 MM. CeTKH 11 JJHCTbI HaKJJa,Ub!BaJOT Ha aeHTHJ111pyeMble MecTa. BeHTllJJllUHOHHbl 
IJJlllTbl .llJlll BeHT H3rDTOBJlll!OT 113 qyryHa !!Jiii aJJIOMllHHll TOJl!llllHOH 15-20 MM. 

t, 
~1t--i;:;:;::;f:== 
::;;! 
=<:J 11--1--'~U.-

z 

46. Pa3Mepbl npHJIHBOB 2 H ~anclJ 1, MM 

t 

z 

6,5 4,0 1,5 3 3 1,5 4 

""' 
2 8,0 5,5 1,5 4 15 1,5 4 

":> 3 9,5 7,0 1,5 5 8 1,5 4 

4 12,5 10,0 1,5 6 14 1,5 4 
d 

5 16,0 13,5 2,0 7 21 1,5 4 
c 

O,J 

HarpeaaeMble CTep.lKHeBble ll!llHKH H3rOTOBJJll!OT H3 cTaJJH ( CT3, CTaJJb 45) 11 qy
ry11a (Cl! 20). 4yryHHble 3aroTOBKH ,llJJll HarpeaaeMblX cTep.lKHeBblX ll!lll!KOB nonsep
ra10T nsyKpaTHOMY no II IJOCJJe 06n11pKH OT.lKHry. Pe.lKl!M OT.lKHra: HarpeB no 600-
6500 c co CKOpOCTb!O 50-60 rpan/q, Bbl,Uep.lKKa npH 9TOii TeMnepaType 2 q, OXJJa.lK
.nerme no KOMHaTHoii TeMnepaTypb! co cKopocTb!O He 6oJJee 40 rpan/q. 

Orn11q11TeJ1bHOii oco6eHHOCTb!O HarpesaeMb!X cTep.lKHeBblX ll!llHKOB l!BJJl!eTcll Ha
JIH4He CllCTeMbl MexaHH3HpOBaHHblX BblTaJJKl!BaTeJJeii, KOTOpbie MOHTHPYIOT HH,llliBH
.nyaJJbHO HJJH Ha cneu11aJihHOii IJJJHTe. Bb!TaJJKHBaTeJJH ycTaHaBJJHBaJOT rrpoTHB 3HaKoB, 
SJieMeHTOB JIHTHHKOBOH CllCTeMbl II npymx Hepa6oq11x qacTeii CTep.lKHll. 

,UJJll npOCTb!X CTep.lKHeBb!X ll!ll!iKOB pacCTOllHHe Me.lK.UY Bb!TaJJKHBaTeJJl!Mli 100-
130 MM, a .llJlll 6oJJee CJIO.lKHblX - 50-70 MM. 3a30p Me.lK,llY Bb!TaJJKllBaTeJJeM H OT
taepcrneM .llJlll Hero B CTep.lKHeBOM ll!llHKe paaeH 0,15-0,25 MM. 

§ 15. nnaCTMBCCOBbie MOAeilbHbie KOMnJleKTbl 

Cnoco6 H3fOTOBJieHl!ll. ITJJaCTMaCCOBble MO,lleJIH Ha OCHOBe 9IlOKCll,llHbJX CMOJI 
HMeIDT BblCOKYID MexaHHqecKyIO npoqHOCTb Ii ToqHOCTb; He rronsepraIOTCl! KOpo6J1e
flll10, pa36yxaHHID, ycyIIIKe, Kopp0311H; 06JJa,UaT MaJJblM K09cpcpttUHeHTOM rrpHJJHIJae-
MOCT!i H He3I-Ia4HTeJJbHOH CH.101°1 cue1JJiemrn c cjJopMOBQqHoii li CTep.lKHeBOH CMeCbIO. 

-----------,,.------.-----.----.-------.----...,.----1 ITJJaCTMaCCOBble MO,lleJJbHble KOMIJJJeKTbl H3rOTOBJlll!OT .llBYX KJJaCCOB rrpoqHQCTH: 

I - .llJJll KpynnocepttiiHoro H cep11i111oro npott3BO.llCTBa orJJliBOK, II - .llJill MeJJKoce
----------;-.---+-----:,.-----+-----i-----+----1 PHiiHoro H enHHll4Horo npo113soncrna ornnaoK. B 3as11c11MOCTH OT KJJacca rrpoqHocTH 

HarpysKa Ha 1.1anrjly, H D d l, 

2000 50 20 80 
3000 55 25 90 
4500 70 32 110 

10 000 90 40 120 

54 

t. 

40 45 
60 45 
60 60 
70 70 

10 
10 
15 
IS. 

nJiaCTMaccosoro MO,lleJibHOro KOMIJJieKTa Bbl611pa10T O,llliH 113 .llBYX OCHOBHblX crroco-
6os H3rOTOBJieHHll (Ta6JI. 48): JIHTbeBOH H.~H KOHTaKTHblH (pHC. 19). -

.K 0 HT a KT H bl 11 c ll 0 c 0 6 HCIJOJ!b3YlOT np11 113rDTOBJJeHHli CJIO.lKHb!X MO,lleJiel! 
(HJIH CTep.lKHtBb!X ll!llliKOB) c Bb!CTyrra!O!llliMli TOHKllMll qacTl!MH. .KOHTaKTHblH crro-
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4 

a) 0 1 

8 

P11c. 19. Jll!TbeBOH (a) II KOHTaKTHblH ( 6) 
MeTonbl 113rQTOBJieHl!ll ITJiaCTMaccoBblX MO-

.neneii: 

1 - IlJlllTa, 2 - 3IlOKCll.l\Hblll COCTaB, 3, 6 - )\eKO· 
paTHBHbIR CJJOR (3IlOKCH.l\HalI CMOJJa). 4 - paa)\e· 
nHTeJlbHbill CJ!Oll, 5 - CTeKJIOTKaHb, 7 - paa)\eJlll· 

TeJlbHblll CJ!Ol!, 8 - cjJopMa 

co6 113rOTOBJieHl!ll ITJiaCTMaccoB~ 
MoneJibHbJX KOMITJieKTOB BKmo•rn 

cnenyJOm11e TexHonorw1ecK11e o rrepa 
l(llH: 

I. 3aqHcTKy rroaepxHocTeii q 
XOH rnncoBOH cjJopMbI nmHcjJoaan 
HOH IllKYPKOH. 

2. YnaneH11e 113 cjJopMbI ocTat 
KOB rHnca II Ilb!nl! KllCTblO. 

3. HaHeceH11e Ha rnrrcoa y 
cjJopMy pa3nen11TeJibHoro cocTaa a. 

4. CTpttroTOBJieH11e cocTaaa :mo 
KCHnHOH CMOJibl )l.Jlll 06JIHL(OBOqHOI'{) 
CJIOll. 

5. HaHeceH11e o6Jil!l\OBoqHor0 
COCTaBa Ha nonrOTOBJieHHYJO cjJopMy 
KllCTbJO paBHOMepHb!M CJIOeM no 

BceH noaepxHOCTll. KttcTbIO no no. 
BepxHOCTll cjJopMbl rrpOBO,ll,l!T 4-5 
pa3 no Haqana JKenaT11H113al\Hn 
CMOJibl. 

6. flocnoHHoe cjJopM006pa3oaa. 

JI II Tb e B 0 ii c II 0 c 0 6 npHMeHl!!OT rrpu H3rQTOBJieHHH MeJIKHX MOJJ;eJibHblX 
l(0!.1CTJieKTOB l(eJibHOJll!TblX !!Jiii o6nerqeHHbIX c .nepeB51HHb!Mll HJill 113 Apyrnx MaTe

puaJIOB BCTaBK3MH. 
CTp11 JIHTbeBOM cnoco6e 113roroaneH115l MOAeJibHbIX KOMnJieKroa a rnncosyIO 

q,opMy 3aJIHB3!0T COCTaB 3ITOKCll,ll.HOH CMOJibl. Ocra.%Hble rexHOJIOfH'!eCKlle onepal(llll 

1JbillOJIH5llOT TaK JKe, KaK II np11 KOHTaKTHOM cnoco6e. 
OcnoBHbie rpe6oaauu11. K H3rOTOBJieH11!0 rrnacrMaccoBb!X Mo.neJibHbIX KOMITJieKTOB 

npe,ll,bl!BJill!OT cne.nyIOll(lle OCHOBHble rpe60B3Hll51. 
I. ToJIUJ,!!Ha t CTeHOK II pe6ep Mo.nenefi II crepMHeBb!X 51UJ,llKOB B 3aBllCllMOCTll 

or 11x cpennero ra6ap11rnoro pa3Mepa (MM) .nonJKHa 6bITb He MeHee H11JKe11p11se,ll.eH

J1l>IX 3Haqen11ii, MM. 

L+B 
2 

.ll.O JOO . 
101-300 
301-500 
501-700 
701-900 
901-1100 

1101-1300 
1301-1500 

7 
8 
9 

10 
11 
12 
13 
15 

Hiie Monen11 11n11 cTepJKHeaoro HUJ,l!Ka 

(qepe3 20-24 q nocne HaHeceH11s 2. PaccTOl!Hl!e MeJKny pe6paM11 JKeCTKOCTll He .nonJKHO rrpeBbllllaTb 300 MM. 

o6JIHL\OBoqHoro cnoH). KycK11 c TeK· 3. Pa3beMHbre cTepMHeBble llll(llKH cKpennHJOT 6oJITOBb!MH 11 KJIHHOBbIMH CTHJK-

JIOTKaHH ( cTeKJIOJKryTa, cTeKnoneH- KaMH, cKo6aMH 11 npyrnMH MeTaJIJIHqecKHMH 3aMKaM11. KpyrrHbie CTepJKHeabre HUJ,HKll 

Tb! H T. n.) nporrHTbIBaJOT 3rr0Kc11.n- coenmrn10T HeCKOJibKHMH pll,ll,aMH KpeneJKHb!X rrpttcrroco6neHHH. PaccTOllHHe MeJK.ny 
HOH CMOJIOH. KperreJKHb!MH rrpHcrroco6JieHHl!Mll He AOJIJKHO rrpeBb!JllaTb 300 MM, a MeJKAY CTl!JKl!bl-

7. BbrnepJKKY MO,ll,eJII! ( !!JIB MH 6oJITaMH - 500 MM. 

(CTepJKHeBOrQ lllll,l!Ka) B cjJopMe 2-3 4. faJITeJ!ll BblITOJIHl!IOT B TeJie MOAeJill, CTepJKHeBOrQ llllJ,HKa !!Jiii OTbeMHblMll 
nHH rrp11 TeMrrepaType 20-25° C . 11JJaHirnMH n paMKaM11. 

8. 3aq11cTKy rrnocKOCTll p a 3beMa 5. Bb!cTpOH3HalllHBaIOUJ,Hecl! BbICTyrra10m11e 11 3aocTpeHHb1e KpOMKll apM11pyIOT 
Ha cjJpe3epHOM CTaHKe. CTaJibHblMH ITJiaCTl!HaMI! TOJIUJ,llHOH 3-4 MM. CTaJibHble rrnacTl!Hbl Kpem!T BllHTaMll 

9. lbBJieqeHHe Monen11 ( !!JIU H raHKaMI! Ha KJieIO. B KaqecTBe KJiel! rrpHMeHl!IOT COCTaBbl Ha OCHOBe 3l10KCH,ll,Hb!X 

cTepJKHeaoro l!UJ,HKa) 113 r11rrcoaoli CMO.ij. 
cjJopMbl. 6. 0TbeMHble qacTH Kperrl!T MeTaJIJIHqecKHMH l(llJlllH,ll,pHqecKl!Mll IllHITaMI! (nI06e-

IO. QqHCTKy Mo.nen11 ( !!JIU JIHMH) II IllHITaMH B BHne KJillHOBOro coen11HeHl!ll «JiaCToqKHH XBOCT». 
CTepJKHeaoro llllJ,HKa) OT rnrrca II pa3,ll,eJil!TeJibHOro ITOKpb!Tllll. 7. flJIOCKOCTb pa3beMa MO,ll,eJIH JJ;OJIJKHa 6b!Tb poBHOH ITO BCeH l1JIOUJ,an11 . .Uorry-

11. CaepneHHe OTBepCTHH B MOJJ;eJil!X rro.n MOHTaJK II !IX apM11poBaH11e MeTaJIJill- tKaeMal! BOrHYTOCTb He 6onee 1,5 MM Ha 100 MM nnHHbl MO)l,eJIH. CTpH Heo6XO,ll,HMO· 

qecKHMll ITOJIOCaMI!. crn ITJIOCKOCTb pa3beMa rrycTOTeJIOH MOJJ;eJIH o6IllHBalOT .nepeBl!HHbIMH BCTaBKaMll, 
12. MoHTaJK MOJJ;eJII! Ha MOJJ;eJibHYIO ITJll!Ty. 11\HTaMll, npeseCHOCTpyJKeqHbIMll IlJll!TaMI!. 

48. Crrocoobl H3fOTOBJieHHll ITJI3CTM3CCOBblX M0,11.eJibHblX KOMDJieKTOB 
8. Pa601me IlOBepXHOCTll MoneneH H CTepJKHeBblX l!UJ,llKOB OKpallll!BaIOT KOMl10-

3Hl(lleii: Ha OCHOBe 3l10KCHnHb!X caMOTBep.neIOUJ,HX COCTaBOB. B KaqecTBe KpacHTeJieH 

IlpHMeHl!IOT JiaK py611HOBblH /KK, cyp11K CBllHL(OBblH, H!!TpoKpacKy KpacHyIO II qep

Opnettmpooo•rnoe q 11cJio CbeMOB liYJO, cypHK JKeJITbIH, rry.npy anIOMllHHeByJO 11 np. no cornacoaan1110 c rroTpe611TeneM 

06ecneqeune 
KJiacca npoq

HOCTH He HH)f(e 

npH cjJopMOBKe JlonycKaeTCll MOJJ;eJibHble KOMilJieKTbl He OKpallll!BaTb. 

Crrocoo narorooneum1 

JluTbeBOH c apM!!pOBaHHeM 

KoHraKTHb!H HacnauaaHueM HarronH11TeJil! 
113 CTeKJIOTKaHH 

JlHTbeBOH 6e3 apMHpOB3Hll51 

I 
II, I 

II 

pyqttol! 

3000 
4000 

i2000 

MaW HHHOH 

3 000 
35 000 

25000 

n p H M e q a H II e. ,UJI51 aKp!!JIOBb!X caMOTBep.ne!OllJ,llX COCTaBOB np11MeH5llOT TaK
JKe cnoco6 ttsroTosneH115l Mo.nenbHb!X KOMIIJieKroa npeccoaaH11eM, 06ecneq11sa1011(11ii I 
11 I I KJiaccbI npoqHocr11. 

56 

9. .UecjJeKTbl HcrrpaBJil!IOT COCTaBaMH Ha OCHOBe 3ITOKCHJJ;HblX CMOJI, COOTBeTCT

l!y1om11x coCTaay MaTepttana cTepMHeaoro Hll(HKa. 
10. <l>opMOBOqHbie YKJIOHbl, l(BeTa OKpaCKll, MapKHpOBKll II HOpMbl TOqHOCTH llC

lIOJIHllTeJibHblX pa3MepoB TaKlle JKe, KaK II JJ;Jlll .nepeBl!HHb!X MO)l,eJibHbIX KOMITJieKTOB. 

OcHOBHble MaTep11aJibl II peu.errTypa COCTaBOB. flnacTtttieCKHe MaCCbl nnll MOJJ;eJib-

llbIX KOMITJieKTOB COCTOl!T 113 3l10KCllnHoii CMOJibl, ITJiaCTHcjJHKaTopa, OTBepn11Te.1l!, 

!!anoJIHl!TeJIH (ra6n. 49, 50). 
.u.~l! 113rQTOBJieHHll ITJiaCTMaCCOBb!X MOJJ;eJibHblX KOMITJieKTOB rrp11MeHl!IOT 3ITOK

t11nHble CMOJibl, npe.ncTaBJill!OUJ,He B513KY!O JKHJJ;KOCTb, KOTOpa51 HMeeT l(BeT OT JKeJITO

ro no Kop11qneaoro. /KunKue 3ITOKCHJJ;Hbie cMOJibI .nocraroqHo ycrofiqHBbI npH KOM-

.!!an1ofi Te~rnepaType, no npu rroHHJKeHHH reMrreparypbI OHH rycre!OT. • 
flnacrncjJ11KaTOpb! BBOJJ;51T B 3ITOKCllJJ;Hble CMOJlbl JJ;Jlll yaen11qeHllll y.napHOH Bl!3-

l(ocT11, CHHJKeHl!51 xpyrrKOCTll II ITOBb!IlleHllll 3JiaCTl!qHOCTll ITJiaCTMacc. 
0TBep.n11rem1 rrpe.nHa3HaqeHbl .nm1 OTBepJK.neHHll COCTaBa ITJiaCTMaCCbl. OraepJK

Jl.e11tte 3ITOKCllnHOH CMOJlbl HaqmiaeTCll c MOMeHTa BBe.neHl!51 B Hee OTBep.n11TeJill. 
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- Pa3)l.eJJHTeJl&Hble noKpblTHR. B KaqecTae pa3.ZI.eJIHTe.nbHbIX noKpbITHA: npHMeHstlOT 

HanOJIHHTeJIH npHMeHl!IOT .llJlll IlOBb!WeHHll TBep.llOCTH H y.aapHoii Bll3KOCTH 0? neuttaJihHble COCTaBbl HJIH OT.lleJibHble KOMilOHeHThl (MHHepaJ!hHble MaCJia, CHJIHKO· 
Oable JKllAKOCTH, TeXHll'leCKHH fJIH!!epHH H Ap.). Pa3AeJIHTeJJbHble COCTaBbl (Ta6JJ. 51) BepMAeHHhlX nJiaCTMacc, a TaK)f{e c ueJiblO CHH3HTh pacxo.a 3IlOKCHAHhlX CMOJI. 
a!IOCilT Ha noBepXHOCTb KHCTblO, nyJibBepH3aTopoM HJIH oKyHaHl!eM. 

49. HcXO)l.Hble MaTepHaJibl )I.Jiii H3rOTOBJieHHll nJiaCTMacc !lpoAOJI)f{HTeJ!bHOCTb cywKH pa3,lleJIHTeJibHhlX COCTaBOB 3aBHCHT OT OTHOCHTeJib· 
-----------------~-------------------si~o» sJla)f{HOCTH B03Ayxa, era TeMnepaTyphl, CKopocTH UHPKYJIHUHH 11 ApyrHx np11qHH. 

3nOKCH.lH8R CMOJ18 I I I 1-farOTOBJJeHHe MaCTep-MO)l.eJin. TexHoJiornqecKHii npouecc H3rOTOBJieHHll rnnco-
TIJtacTH(j>HKaTop OTBepAHTeJlb HanonHHTenb 30H Macrep-MOAeJIH BKJIJOqaeT ¢opMOBKY OT.lleJJbHhlX qacTeii MO.lleJJeii H nocJieAyJO-

uyJO HX c6opKy. CornaCHo qepTe)f{y Jll!TOH AeTaJIH MOAeJ!b pa36HBalOT Ha OTAeJ!hHble 
---------',----------'--"---------=-----------..-JJeMeHThl, npeAcTaBJIHJOlUHe co6oii Tena npHMOJIHHeliHhie n Tena BpameHHH. TeJI..a 

3.U-16 .Un6yTHn¢TaJiaT floJIH3THJieH- CTeKJIOTKaH& palllCHHll H3fOTOBJll!IOT c IlOMOlUhlO MeTaJIJIH'leCKHX wa6JIOHOB H3 JJHCTOBOro )f{eJie3a 
oJJlllHHOii 0,3-1,0 MM. MeranJintJeCKHe wa6JJOHhl yKpenJIHIOT Ha AOCKax, HMeJOlUHX 

3.U-20 .UttKarrpnn¢TaJiaT 
nOJIHaMHH 

feKCaMeTHJieH- TKaHh * r y ToBa nptt6m1*eHay10 ¢opMOBKY wa6noHa TaK, 'IT06hI pa6otJHii KOHTYP wa6JJoHa ahlcTy-
T)l(C-O 85 aJJ Ha 1,5-2,0 MM. 

c3noKCH 2100> 
«3nOKCH 2200> 

.UHOKTHJI¢TaJJaT 
TpttKpe3nn¢oc

¢aT 

CTeK~Q)f{r T IllnaTeJJeM Ha IlJIHTy, noKphlTYIO pa3)leJIHTeJibHh!M COCTaBOM, HaHOCSIT paCTBOp 
CTeKJIOJie!Ta Hnca ( Ta6JI. 52). BpameHHeM wa6noHa BOKpyr ueHTpa y AaJIHJOT H3JIHIIIKH rnncoBo-

l!HaMHH 

0 pacTBopa, 3aTeM HaHOCHT cJieAy10my10 nopuHIO pacTBopa rnnca H cHoBa Bpama10T 
na6noH. ITpouecc noBTOpl!eTcH AO nonyt1eHHll rnncoBoro 3JieMeHTa, cooTBeTCTBYIOll!ero 
eoMeTpHH wa6JJoHa. foTOBhlii 3JieMeHT cywHTCH HJIH TBep.lleeT Ha B03Ayxe. AHaJio

f1 p H M e 'I a H He. flpn 
TeJl!I npnMeHH!QT }KeJJe~Hhlii 
rpacj>HT H Ap, 

H3rOTOBJieHHH JIHTbeBblM cnoco6oM B KaqeCTBe a anOJIHB 'H4HO 113f0TOBJJSllOT TeJia rrpl!MOJIHHeiiHble. 
11 aJllQ!\ll!Hl!ell~H 1;10p01IIKH, Ape!leCHhle OilHJIKH UeMeHT !locJJe pa3MeTKH H o6pa~OTKH rI!IlCOBblX 3JieMeHTOB py6aHKaMH, CTaMeCKaMH, 

' lHKJJ HMH n 3atJHCTKH WKYPKOH rrpoH3BO.llHT c6opKy. Ha corrpHraeMyIO noBepxHOCTh 
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rr p H M e q a H H H: I. Ilpn H3rOTOBJieHHH MOAeJibHhlX KOMilJieKTOB JIHTbeBblM cno 
co6oM KOJIH'leCTBO Chmyqero HanoJIHHTeJIH yMeHbWaeTCll B 4-5 pa3. 2. ITpttBe.l!eHHl,ie 
IlJiaCTMaCChl no CBOHM TeXHOJIOrH'leCKHM CBOHCTBaM cymecTBeHHO He pa3.1ll'Ia !OTC! 
H MoryT Bbl6ttpaTbCll B 3aBHCHMOCTll OT HMeIOlUHXCll MaTepttaJIOB H c y11eTOM Heov 
XO.!lHMh!X Mexal!HtJeCKHX CBOHCTB. 

L 

JT)!eclbHblX 3JleMeHTOB HaHOCHT wrraTeJJeM KpeCT006pa3Hble 6op03AKll rny6nttoii 
J-3 MM. 3aTeM conpHraeMyJO noBepXHOCTb noKpbIBalOT B .llBa CJIOH CllllpTOBblM pac
sopoM weJIJiatJHoro JiaKa n cywaT. ITocJie cywKn Ha conpHraeMyIO rroBepxHOCTh Ha

HOCH T pacTBop *HAKOro rnnca, 3JleMeHThl IlOJlBO.llllT .llpyr Apyry H CThlKYIOT. 
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Cnoco6 npHrOToeneHHH 

f1qeJJHHhlii BOCK paCTBO 
pll!OT B CKHilHAape 

Mh!JihHhlil rropowoK HJIH 
CTPY*KY pacTBOpHIOT B 
IlO.llOrpeTOii AO 40-50° c 
BO.Ile 

Pa3BO.llllT KpaxMaJI a tte 
60JibIIIOM KOJIHtJeCTBe XO 
JIOJlHOH BOAhl, 3aTeM pa 
CTBOp BblJIHBa!OT B KHilll 
lUYIO BO.llY 

3THJIOBhlll cnHpT pa3 
6aBJJHIOT BO.llOH, 3aTeM B 
pacTBop npH IlOMeWHBa 
HHH BBOAllT IlOJIHlllllHIJIO 
Bhlii crrHpT 

ChlpyIO pe3HHY BBO.llllT 
B TOJIYOJI, 3aTeM cocraB 
rrepeMeWHBa!OT AO IlOJIHO 
ro pacTBopeHHH Chlpoii pe 
3HHbl 



fl p080AJ!CeHUe Ta6A. -5 
Co.nep)f{aHJ-te MarepHa.1100, % 

" a: 

" ,... 
u 
0 
u 

~ 

7 
8 

9 

IO 

= ;;:; 6 '" O> 5:. '" :;: 
" " " ~ "' "' " 0 

"' "' "' "' "' P. "' " "' ., "'"' g ,... "' " " ":;: "' P. 

"' " ~'" "' 0 0 :--':: ,... "' 0 
~ " "' ""' " :o.:;: "' " >. 

"' "' i ""' "' "" = ~ "' t; P."' 0 =o 0 

'" :.:-8- " u"' u u ,... 

- - - -- - 28,5 - - -
- 14 - - -

- - - - - 70 - - - -

- - - - - - - 84 - -

'" "' 0 u 

"' 0 :;: 

"' "' P. 

"' "' P. ,... 
"' "' Crwco5 npHrOTOBJieHH2) 

u "' 0 

"' 
,; ,... 

0 " u "' P. " "' " '"' "' " " "' "' "' ,... 
"' "' 

"' u "' 3 

71 ,5 - - - )I(H.lI,KOe CTeKJIO p33!1( 

- 28 58 - .lI,HT B BO.lI,e. BocK H CTe; 

pHH pacrnrrJIHBaJOT a sa1 
I-re, 3aTeM BJIHB3JOT Kepi 

CHH, rrepeMelllHBaH COCTa 

IloJiytJeHHYJO Macey BHOE 
rro.n.orpesaJOT s saHHe 

- - 3) - Pa3MOJIOTbiil KJieil p aci 

BOpHIOT B crreu:HaJibHO· 
cocy.n.e c HarpesaeMoil eu 
.n.oii 

- - - 16 3THJIOBblH crrnpT p aC1 

BOpHIOT B llleJIJiaKe 

. I1 p ][ M e tj a H II e. Ilpnse.n.eHHhle COCT3Bbl pas.n.eJ111TeJ1bHblX IIOKpblTHH 110 caom 
CBOHCTBaM cyw;ecTBeHHO He OTJlll'13JOTCH II Bbl611pa!OTC.5! B 3aBHCHMOCTH OT HMe!Oll\HX 
CH Ma-repHaJIOB. 

IlpH CTblKOBKe rrpOHCXO.lI,llT BbI.lI,aBJIHBaHHe rl!IICOBOro pacrnopa, KOTOpb!H HC!lOJlb 
3YJOT .lI,Jl.51 Il1113TJieBatmH lllBa. lllrraTJ1eBaH11e lllBa BblllOJIHHIOT U:HKJ!eM HJIH rrp O.lI,OJlb· 
HbIM lllIIaTeJieM. 

TiocJie c6opKll roTOBYJO rl!IICOBYJO MacTep-MO.lI,eJib IIOKpb!BaJOT 2-3 pa3a HHTpo· 
Jl3KOM HJIH llleJIJiatJHblM JiaKOM MHrKOH KllCTblO .n.o IIOJiytJeHllH rJia.lI,KOH rrosepxHOCTll 
TiocJie cylllKH MacTep-Mo.D.eJib I11J111Cpy10T lllKypKoii. 

52. fHIICOBhie paCTBOpbl AJIH MaCTep-MOJJ,eJll! H cjlopM 

CocTaB pacTeopoe e Macc0Bh1x q acTHX 

HanMeHOBaHne Marepnanoa] 

I I I ,N, 1 .Nl! 2 .N2 3 ,,..,, 4 

r1111c JOO 100 100 100 
lfaseCTKOBOe MOJIOKO 100 - - -
PacTsop MOtJeBHHOcjJOpMaJ1b.lI,er11.lI,HOH - - 100 12s; 

CMOJ!bl 

Bo.n.a - 100 - -
UeMeHT - - - 25 

U3rOTOBJieHHe cjlopM. <l>opMbl ,ll;JIH IIJl3CTMaCCOBblX MO.lI,eJieil: Ha OCHOBe 3110KCH.lI,H~ 
CMOJI 113rOTOBJIHIOT B OCHOBHOM H3 rllllCa ( Ta6JI. 52) B TaKoii: IIOCJie.lI,oBaTeJibHOCTH: 

I. Ha MO.D.eJihHYJO IIJIHTY ycTaHaBJIHBaJOT MacTep-Mo.n.eJih. 

2. MacTep-Mo.n.eJib H pa6otJyJO tJaCTh MO.D.eJibHOil llJIHThI rroKpbIBaJOT pa3.D.eJIHTeJJb 
Hb!M COCTaBOM, KOTOpblll IIOCJ!e 3aTBep.n.esaHllH llOJIHPYJOT. 

3. IlpHrOTOBJIHJOT rllllCOBblll pacTBop. 
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4. YCTaHaBJillBaJOT .n.epeBHHHYJO 

pa:vmy, 06pa3y10w;y10 33MKHYTOe rrpocT

pancTBo BOKpyr MO.n;eJIH. 

5. TI poH3BO.ll.HT 3aJIHBKY r11rrcoaoro 
pacTBopa B IIOJIOCTb paMKH. 

6. lfaaJieKaJOT MacTep-Mo.n.eJib H 

pa:VIKY H3 cjJopMbl. 

7. CyI11aT 10-12 tJ r11rrcoay10 cjJop
MY a cylllllJihHOM lllKacjJy rrp11 TeMrrepa

rype 50-70° C. Tipo.n.oJIMHTeJihHOCTh 

cyWKH rrp11 KOMHaTHOH TeMnepaType .n.o 
rpex cyTOK. 

Ha pHc. 20 11306paMeHa 3aJIHBKa 
cjJopMhI r11rrcoBbIM pacrnopoM. CTOii:

KOCTh rl!IICOBOH cjJopMbl .D.O 5 CbeMOB. 
,il.'JH IIOBblllleHllH rrpotJHOCTH BhICTyrraJO-

I 

2 

P11c. 20. I-faroToaJieHHe nmcoaoii: cjlop-

Mb!: 

1 - paMKa, 2 - MaCTep-MO)l,eRb 

lllile tJacT11 cjlopMbI apMHPYJOT rrpoaoJioKoii:, cTeKJIOTKaHbJO, cTeKJIOMryTOM n .n.p. AHa
JIOrH'IHO 113rOTOBJIHJOT cjlopMbl II .lI,JIH CTepMHeBblX Hll\llKOB no MacTep-MO.lI,eJill .lI,JIH 
crepMHH. 

npaBHJia TeXHHKH 6e30llaCHOCTll. 3IIOKCll.lI,HbJe CMOJ!bl, a TaKMe OTBep.lI,HTeJill, 

B~O.lI.Hll\He B COCTaB UJiaCTMacc, TOKCH'!Hbl II ape.n.Ho .n.eikTBYIOT Ha K02KY H CJIH3H
CT)'IO 060JIOtJKy. Tio3TOMy rrpH pa6oTe c HHMH He06XO.lI,HMO co6JIJO.lI,aTb onpe.n.eJieH

Hble npaBHJia TeXHHKH 6e3orracHOCTH, KOTOpb!e 3aKJIJOtJaJOTCH B CJie.n.y10w;eM. 

I. Pa6oTaTh Heo6xo.n.HMO a xJiontJaTo6yMaMHOM xaJiaTe, pe311HOBOM cjlapTyKe 11 
pe3HHOBblX rreptJaTKax. PyKn .D.OJIMHhl 6bITh 3aw;11w;eHbl nacToii: CeJieu;Koro llJIH crre

UIIaJihhhIMH .n.pyr11MH 3all\HTHhIMll cocTaaaM11. CocTaB nacTbl CeJieuKoro, % : MeT11JI
ue.rn10J103a - 4, rJIHu;ep11H - I 1,7, 6eJiaH rJIHHa - 7,8, TaJihK- 7,8, ao.n.a - 68,7. 

2. Pa6otJ11e rroMell\eH11H .n.oJIMHbI 6bITh o6opy.n.oaaHhI np11TO'IHO-BhlT5DKHoll aeH
TH.1HU:Hell. 

3. Tip11roTOBJieH11e 3IIOKCll.lI,HblX COCTaBOB H HaHeCeHlle !IX Ha 113.lI,emrn, a TaKMe 

MexaHlltJeCKaH o6pa60TKa MO.lI,eJibHblX KOMIIJieKTOB, .lI,OJllliHbl rrp0113BO.lI,11TbCH Ha pa6o-

1!I!X MecTax, llMe!Oll\llX MeCTHYJO BblTHlliHYJO aeHTHJIHU:lllO. 
4. Pa3aec 11cxo.D.HhIX MaTepHaJioB 11 HX rrepeMeI11HBaH11e .D.OJIMHhI BhlllOJIHHThCH a 

cneu:11aJibHOM lllKacjly c BblTHlliKOll, 

5. CKopoCTh .n.a11MeH11H ao3.n.yxa a pa6otJ11x 30Hax MeCTHhIX BhITHMHbix ycT

poikrn .lI,OJIMHa 6b!Tb 0,7-3,0 M/C. 
6. y .n.aJIHeMbIH 803.ll.YX nepe.n. BbI6pocoM B aTMOccjlepy .lI,OJillieH 0'11111\aTbCH c no

"1011\b!O 11,HKJIOHOB HJIH .n.pyr11x O'lllCTHblX ycTpo11cTB. 
7. B pa6otJeM IIOMew;eHHH xpaHllTb HCXO.lI,Hble MaTep11aJibl 3anpew;aeTCH. IloMe

ll!,eHHH .lI,OJllliHbl 6b!Tb o6opy.n.osaHbl BeHTllJIHU:!leii:. 
8. K pa6oTe c 3llOKCll.D.HhIMll cMoJiaM11 .n.onycKaJOTCH J11111,a, rrpoI11e.D.I11He cneu:H

a.1bHb1ii: Me.D.HU:llHCK!lll OCMOTp, o6ytJeHlle II llHCTPYKTalli. 

§ 16. MapKi-tpoeKa MOAenbHb!X KOMnneKTOB 

IloCJie OKOH'laTeJihHOll OT.lI,eJIKll MO.lI,eJibHbie KOMIIJieKTbl MapKHPYJOT KpacKoii:, 

6yKBaMH II 11,HcjlpaM!I. TiopH.lI,OK MapK!!pOBKll rip11ae.n.eH a· Ta6JI. 53. 

53. MapKHpOBKa MOJJ,eJibHblX KOMDJieKTOB (fOCT 2413-67) 

3HaK MapKnpoBKH 

HoMep OTJIHBKH, .D:JIH 113- HoMep OTJillBKll, .D.JIH 113-
rorna,1e1-11151 KOTOpoii: npe.n.- rOTOBJieH!IH KOTOpoii: npe.n.
Ha3HatJeHa MO.lI,eJib Ha3HatJeH CTepMHeBOH 

5111\HK 

Illmpp M8pKHf0RKH H rropH.llOK 
ee Hattecemrn 

CoorneTcrnyeT lllHcjlpy tJep

TeMa Ha OTJIHBKY 
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3HaK MapKHpOBKH 

Ra MOJleJJH Ha CTeplKHeBOM Blll,HKe 

TioplI.ZlKOBb!H HOMep MO- TioplI.ZlKOBb!H HOMep MO-
JleJibHoro KOMIIJieKTa np11 .ZleJ!bHOro KOMIIJieKTa np11 
flaJI11'!1111 .ZlY6JiepoB HaJI11'!1111 .ZlY6JiepoB 

KoJI11'!ecTBo cTepmHeBhlX TioplI.ZlKOBhlil HOMep 
!HIUllKOB B MO.lleJibHOM CTepmHesoro limllKa B MO-
EOMIIJieKTe .ZleJibHOM KOMIIJieKTe 

"Kom1qeCTBO OT'beMHblX II 
IDT .ZleJibHb!X qacTeH 

l\oJI11qecTBO mafiJIOHOB 

KoJI11'!eCTBO np116b!Jieif H 
'llb!IIOpOB, H3roTOBJIJieMbIX 
<lT.ZleJihHO OT 'MO.ZleJIH 

KoJIH'!ec:ao sJieMeHTOBj 
.JIHTHllKOBOll CHCTeMbl, 113-
TOTOBJIJieMb!X OT.ZleJibHO OT 
MO.Zl-eJIH 

IToplI.ZlKOBble HOMepa 
CTepmHeif, 113rOTOBJIJieMb!X 
IIO 0.ZlHOMy, CTepmHeBOMY 
HlUllKY c llCIIOJib30BaHHeM 
BKJia.ZlbJIIIeif, npOTlJ)!{Hb!X 
OT'beMHbIX '!aCTeif II .Zlp. 

KoJill'!ecTBO OT'heMHbIX 11 
BCTaBHb!X '!aCTeii: CTep11rne

BOro Jim11Ka 

KoJI11qecTBO ma6JIOHOB 

II poaoA:J/CeHue ra6A. 53 

lllmpp MapKHpOBKH H nop•JIOK 
ee H3HeCeHHH 

" 

06o3Ha'!aIOT u111¢poM K e 
'lllCJIOM, yKa3b!BalOIUllM Ha IIO
PH.ZlKOBb!H HOMep MO.ZleJibHOro 
KOMIIJieKTa. Pa3MeIUa!OT HH JKe 

um¢pa qeprema Ha OT Jiii BKY 
06o3Ha'la!OT Ha MO.ZleJIH 

m11¢poM 51 c 'lllCJIOM, yKa3b!
BalOIUllM Ha KOJill'leCTB O 
CTepmHeBb!X HIUllKOB B KOMII
JieKTe. 0603Ha'!a!OT Ha CTep JK 
HeBOM lIIUllKe m11¢poM 5l.N'2 e 
'IHCJIOM, yKa3b!BaIOIUHM IIO
PH.llKOBb!H HOMep CTepmHeBo
ro HIUllKa. lll!!¢p p a3MeIUaIOr 
3a m11¢poM K 

06o3Ha'!aIOT m11¢poM C1 
.Nl! c 'IHCJiaMll, yKa3b!BaIOIUH
MH Ha HOMepa CTepmHeif, 113-
roTOBJieHHblX no KOM6H HHpo
BaHHOMY CTepmHeBOMy HIUH
Ky. lll!!¢p pa3MeIUaIOT 3a 
m11¢poM 5l.N'2 

0603Ha'la!OT Ha MO.ZleJIH 
u111¢poM OIJM c 'lllCJIOM, no
Ka3bIBaIOIUHM KOJIHl!eCT BO 
OT'beMHbIX H BCTaBHb!X '!a
CTeif. llln¢p pa3MeIUaIOT: .ZlJIH 
MO.ZleJieii: - Hnme mn¢poB K 
H 51; .ZlJIH CTepmHeBb!X HU111 · 
KOB - 11nme Ill11¢poB K, SI .N'2 
n Cr 

06o3Ha'!aIOT Ill11¢poM W c 
'IHCJIOM, IIOKa3b!BaIOIUHM KO 
JIH'leCTBO ma6JIOHOB. lllm p p 
pa3MeIUalOT 3a IllHcjlpaMH 
OIJM II OIJC 

0603Ha'!a!OT mn¢poM n B c 
'lllCJIOM, IIOKa3b!BaIOIUHM KO 
Jill'leCTBO np116bIJieii: II BbinO' 
poB. lllH¢p pa3Mell!aIOT 3a 
ll!n¢poM W 

06o3Ha'la!OT IIIHCjJpOM JI c 
'IHCJIOM, IIOKa3bIBalOIUHM KO· 
JIH'leCTBO 3JieMeHTOB .~HTflHK O · 

BOH CHCTeMbl. lll11¢p pa3 Me 
IUaIOT 3a m11¢poM nB 

fl p H Me 'I a H II fl: I. MapKHpOBKY BblCTOJIHHIOT Ha 60K0Bb!X HapymHb!X IIOBepx
HOCTHX CTepmHeBb!X lIIUllKOB H Ha noaepxHOCTlIX MO.ZleJieii:, COOTBeTCTBYIOIUHX Heo6· 
pa6aTbrnaeMbIM noaepxHOCTHM OTJIHBOK. Bee OT'beMHbie '!aCTH 11 «¢aJibIIIllBKll» Map 
KnpyIOT mH¢poM K c o6o3Ha'leH11eM HOMepa OTJillBKH, noplI.ZlKOBoro HOMepa MO.ZleJib 
HOro KOMIIJieKTa (npH HaJI11qn11 .ZlY6JiepoB). 2. HanpaBJieHHlI Bb!BO.Zla ra30B MapKH 
pyIOT Ha 6oKOBb!X HapymHhlX noBepxHOCTlIX CTepmHeBbIX lIIUllKOB m11¢poM Bt K 
l!anpaBJieHHlI paCIIOJIO)!{eHlllI BeCOK- m11¢poM Bt n. 

I 
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n pH Me p. Mo)leJib, npe)lHa3HaqeHHYIO )lJ!ll H3fOTOBJieHHll OTJIHBKH 16K20-021-Ill, 
1peTbero MO)leJibHOrO KOMilJieKTa (TpeTbero .n:y6Jiepa)' c ceMblO CTep:arneBb!MH lIIUH
Ka MH, TpeMl! OT'beMHbIMH qacTl!MH, qeTb!pbMll ma6JIOHaMH, Ill!Tb!O Bb!IlOpaMH H npH6bl
ft5IMll, qeTb!pbMll 3JieMeHTaMH JIHTHHKOBOH CHCTeMbl MapKnpyIOT TaK: 

l 6K20-021-lll 
K3-517 
oqM3-rnq-nB5-JI4 

n p H M e p. CTep:arneBOH l!IUHK, npe)lHa3HaqeHHb!H )lJ!ll ll3fOTOBJieHHll CTepJKHll 

K OTJIHBKe 16K20-021-III TpeTbero MO)leJibHOro KOMilJieKTa (TpeTbero .n:y6Jiepa), l!IUH
Ka N2 5 )lJlll CTeplKHeH 5a, 56, c TpeMl! OT'beMHb!MH H BCTaBHb!MH qacTl!MH H ilBYMll 
w a6JIOHaMI! MapKnpyIOT TaK: 

J 6K20-021-lll 
K3-Sl5-CTJfe5a, 56 
oqc3-rn2 

r JlABA Ill 

Cl>OPMOeoqHblE MA TEPHA.nbl 

§ 17. BHAbl 11 ceoiicrea q>opMOB04HblX Marep11a11oe 

<PopMOBO'lHblMU Ha3b!Ba!OT MaTepnaJibl, ll3 KOTOpblx H3fOTOBJilllOT JIHTeHHble qiop
Mbl H crep:arnn. <l>opMOBOqHble MaTepnaJibl pa3)leJil!IOT Ha HCXO)lHble «t>opMOBoqHbJe· 

MaTepnaJibl, «t>opMOBOqHble H CTepJKHeBble CMeCH, BCilOMoraTeJibHble COCTaBbl (naCTbl,. 
Kp aCKH, 3aMa3KH, KJieH H )lp.). 

l1CXO)lHbie cpopMOBOqHbie MaTepnaJibl (Ta OJI. 54)' npe.n:Ha3HaqeHHble )lJIH Hsro
TOBJieHHll qiopMOBOqHblX II CTeplKHeBblX CMeceii, )leJIHT Ha )lBe rpynnbl: OCHOBHble· 

(orneynopHbi e HanOJIHHTeJIH - necKH, CBH3YIOIUHe) H BCilOMoraTeJibHbJe, HanpnMep,. 
pa3JIHqHble )l06aBKH (yrOJib, TOP4> H .n:p.)' yJiyqmaIOIUHe cneunaJibHble CBOHCTBa' 
cMeceii. 

K OCHOBHblM CBOHCTBaM 4>opMOBOqHbJX H CTep:llrneBblX CMeceii OTHOCl!TCll: 
<jJopMye.MOCTb - cnoco6HOCTb CMecn JierKO 3ailOJIHl!Tb IlOJIOCTb OilOKH c MO)leJibJO; 

HRH CTep:arneBOH l!IUHK; 

nAaCTU'lHOCTb - cnoco6HOCTb CMecu npHHHMaTb IlO)l )leHCTBHeM BHellIHHX Cl!Jl 
oqep raHHH MO)leJin H3 CTep:arneaoro HIUHKa u coxpaHl!Tb nx He pa3pymal!cb; 

noiJaT AUBOCTb - cnoco6HOCTb CMecn yMeHblllaTbCll B 06'beMe H He npenl!TCTBO
B8Tb yca,n:Ke OTJIHBKH npn nepexo.n:e ee H3 :arn,n:Koro COCTOl!HHH B TBep.n:oe; 

JICUBY <teCTb - HeH3MeHHOCTb B Te'leHHe 3a,n:aHHoro npoMeJKyTKa apeMeHH nepao
HaqaJibHbIX CBOHCTB CMecu. 

KpoMe Toro, cMecu .n:oJIJKHbl o6Jia)laTb .n:ocraTO'IHOH ra3onpoHnuaeMOCTb10, HH3-
Koi\ ra300TBO.D:HOCTblO, xopomeii BbI6HBaeMOCTblO H .n:pyrnMH CBOHCTBaMH. 

BcnOMOraTeJibHbie qiopMOBOqHble COCTaBbl (naCTbl, KpacKH, KJieH H .n:p.) HCilOJib-
3YIOT .D:JIH OT.D:eJIKH noaepxHOCTeH H ncrrpaBJieHHll .n:e«t>eKTOB «t>opM H CTeplKHeH. 

Bee <jlopMOBOqHbie MaTepnaJibl rro.n:aepraIOT BXOJJ:HOMY KOHTpOJIIO Ha COOTBeTCT

BHe HX .n:eHCTBYIOIUHM rocy.n:apCTBeHHblM CTaH,n:apTaM H TeXHnqecKHM ycJIOBHHM. 

54. Hcxo,n:Hbie ljlopMoeo11ub1e MaTepnaJibI 

HaHMeHon aHHe MarepHana 

<f>opMoaoqHbie rrecKn 

<f> opMoaoqHbie orneyrrop
llb1e rJIHHbl (KOaJIHHHTO
BbJe) 

f mrna MOHTMOpHJIJIOHH
TOBal! (6eHTOHHT) 

Ha3Ha'!em1e H oonaCTb 
npHMeHeHHH 

OrneyrropHbIH HarroJIHHTeJib 
.D:JIH <jlopMOBOqHblX H CTeplK
HeBblX CMeceii 

CaH3YIOIUHe .D:JIH <jlopMoso'l
Hbix H CTepJKHeBblX CMecei1 

CBH3YIOIIJHe .D:JIH cMeceii c 
lIOBbIIIJeHHOH rrpoqHOCTblO B 
CblpOM COCTOHHHH 

TipHMe'!aHHe 

ITo.n:aepraIOT cymKe 

ITo.n:aepraIOT .n:po6Jie-
HHIO, pasMaJib!BaHHIO lt 

cyurne 
To JKe 



fl o80A:J/Cel-tUe 6 1 M 1111 epaJibl, BX0.!(51ll!lle B COCTaB cpopMOBOIJHb!X MaTep!!aJIOB, 06Jia.!(a!OT CBOHCT-
------------,-------------,-!.!JP~~~f:!.!_~:___!T~a!£:A~.-~'M11, 1wropble He 113MeHll!OTCll np11 !lO.!(fOTOBKe !IX K rrpOH3BO.!(CTBCHHOMY llCIIOJ!b30-

H1110 JI np11 c1v1ecerrp11roTOBJieHl!ll. 0.!(HllM 113 OCHOBHblX CBOHCT!l 51BJI51CTCll !IX XII· HaHMettosaHHe MaTepHaJia HaaHa.ttem1e H 06.nacrh 
11pHM'eHeHHH flpHMeqaHHe ~ 'lec K Jiii COCTaB B COIJCTaHfll! c 3epHOBblM. 3Ha51 CBOHCTBa MHHepaJIOB, BX0.!(51ll!llX B 

-------------j--------------+ ---------_ _ J cra s cpopMOBOIJHblX MarepHaJIOB, MO)Kl!O COCTaBllTb CMec11, np11ro.!(Hb!C .!(Jill IIOJiy

I\perr11TeJI11 CB, fT<I>, CBll3Y!Oll!ee .llJI51 cpopMOBOIJ-
I(O, ,Uf1 II .!lp., 3aBO.!(CKlle Hb!X 11 CTep)!{HeBblX CMecefi 
TY 

)!(11,n:Koe CTeKJIO 

lllJiaK cpeppoxpoMHoro 

npo113BO.!(CTBa, 3aBO.!(CKHe 
TY 

,UC-PAC 

CMOJibI xoJIO.!lHOro TBep
.!(eHll51, 3aso.!(cK11e TY 

Mame31!TOBhlii rropoll!oK 

I\oHI.i:ernpaT 
Bb!H 

U:!!pKOHO-

Ac6ecr (xp1130TIIJIOBblil) 

I\aMeHHb!H yrOJib 

To pep 

JlllKOIIO.!(llH 

ITopoI.UKOBb!H rpacp11T 

(qepHblH, cepe6p11CTb!H) 

Map1.UaJI11T 

TaJibK MOJIOTbiii 

.UeKcTpllH 

.lKeJITbiil) 

ITaToKa 

(rraJieBb!il, 

<I>opMaJI11H 

E11TyMhI HecprnHhle 
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Csi!3Y10ll!ee .!Vll1 caMornep
.ri:e10m11x cMeceii 11 x11M11IJecK11 

rnep.ri:e10m11x no COrrrpou:ec
cy cMeceif 

Ornep.ri:11reJib .!lJI51 caMo-
TBep.ri:e10mnx cMeceil 

ITeHoo6pa3y10ma51 .ri:o6asKa 
.!(JI51 }!{11.!(KOIIO,llBll)!{HbJX CMe
cefi 

CBH3Y!Oll!all .!lJI51 H3rOTOBJie
HH51 cpopM II CTep)!{Heii 

ITp11MeH5IJOT rrp11 H3roToBJie

HH11 OTJillBOK 113 MapraHU:OBll
CTOH CTaJill 

Bb!COKoomeyrropHblii MaTe

p11aJI .llJill rrpnroToBJieHl!ll 

CTep)!{HeBblX CMeceil II KpacoK 

ITpornsorrp11rapHa51 .llo6as-

Ka B cpopMOBOl!Hble II CTep)!{
HeBble cMec11 

BB0.!(51T B CMeCb .!(Jl51 YMCHb-

ll!eHll51 I.UepoxoBaTOCTll no-
sepxHOCTll OTJillBOK 

BBO.!lllT B CMeCb .!(Jill IlOBbl

ll!eHllll ee ra3orrpo1111u:aeMo

cT11, IIO.!(aTJillBOCTll, rrpOTllBO
np11rapHOCTll 

ITp11rrb!JI, 11crroJib3YeMbiil 

rrp11 cpopMOBKe II 113fOTOBJie
Hllll CTep)!{Heil 

Bxo.!(llT B COCTaB KpacoK, 
rracT, HaTllpOK 

Bxo.!(llT B COCTaB CMeceil II 

KpacoK, 06ecrreIJ11Ba10ll!llX rro

BbJI.UeHHYIO I.UepoxoBaTOCTb 
IIOBepxHOCTeil OTJlllBOK 

ITp11rrbIJI n rrpornsorrp11rap

Hhlil Marep11aJI .!lJill KpacoK 

Bxo.ri:11T B coC'faB JI11Teil1-1b1x 
KpacoK, rracT 

Bxo.ri:11T B cocTaB JillTeilHblX 
KpaCOK 

I\0Hcepsnpy10maH .ri:o6aBKa 
B KpacKll, CO,llep)!{am11e .!(eKCT

PllH, rraTOKY 

Bxo.ri:11T B cocTaB rrpoKJia
.!lOIJHOro I.UHypa 

HflH KJlJCCTBeHHb!X OTJIHBOK. 

!!Jiii TBep.!(OM COCTOl!HHH § 18. OnpeAeneHHe OCHOBHblX CBO~CTB cpopMOBOYHblX MarepHanoB 
flocTyIIa!OT B )KH.!(KJ 

3aBl!CllMOCTll OT KpermT 
Jl51 n pe11,eJI rrpOIJHOCTll rrp11 paCT51lKeHl!ll B cyxoM COCT051Hllll. 06pa3!.(bl nrna «BOCb-

ITocTyrraeT 8 )!{11.!(K IHI» 113rOTOBJill~T B crreu:11aJibHOM CTep;>KHeBOM llll!l!Ke N2 037 11 N2 037M YcMan-

llJIH TBep.!(OM COCTO " to 3380.!(3 Jil!Tel!HOro 06opy.!(0BaHl!ll. 06p33U:bl B BbICYI.UeHHOM HJIH OTBep.ri:eBI.UeM 

.UoBO.!lHTCll .!lo TpeGy~~; lOHJI!IHX ycT3H3B.ijl!B3!0T B rrp11cnoco6JieH1111 c 3axBaTaM11. ITp11crroco6JieH11e Kpe-

IIJIOTHOCTll Ka yCTHIJeCK( 1' Ha !IpH6ope 084M .!(Jill orrpe.ri:eJieHl!ll npO'lHOCTll. B MOMeHT pa3pyI.UeHllll o6pa3U:~ 
CO.!(OH I ~JleH JIC B CllCTeMe MrHOBeHHO rra.ri:aeT, rrpe,n:e,1 rrpOIJHOCTll cp1mC11pyeTCll CTpeJIKOll 

ITocTyrraeT 8 Bll.!(e rr lioa 3:-1ep11TeJill. 
pOI.UKa n pe!l,eJI IIpOIJHOCTll IIp!! ClKaTl!ll B CblpOM COCTO!IHllll. 06pa3eU:, 113fOTOBJieHHb!H 

IH o npe.ri:eJieHllll ra30IIpOHllI.(3eMOCTll, 113BJieKa!OT 113 MeTaJIJillIJeCKOro rraTpOHa II 

ITocTyrraeT 8 )!{11.!(KO TaH aB.ll!Ba!OT Ha rrp116op MO.!(ejm 084M, 11crroJib3Yll 11Me10meec51 K rrp116opy c'heM-

cocTo5IHllll e n p Jicnoco6JieH11e. ,Um1 y.ri:o6cTBa ycTaHOBKll 06pa3u:a rrp11crroco6Jie1rne cHa6)!{eHo 
ryJIH [JOBOlJHb!Mll BllHT3Mll. 

OcbmaeMOCTb. CTaH.ri:apTHblH o6pa3eu: BJia)!{HblH 1w11 Bb1cy1.UeHHhlH B3Be1.U11Ba10T, 

re1v1 3aKJia.!(b!Ba!OT B cenaTblH 6apa6aH, ycTaHOBJieHHbIH Ha rrp116ope .!(Jill B36aJITbl

ITocTyrraeT B Bll.!(e rrl -11151 13apa6aH BpamaeTC51 0.!lHY MllHYTY, IIOCJie qero o6pa3el.( BHOBb B3Be1.U1rna10T. 

pOll!Ka b!Il aC:V!OCTb orrpe.ri:eJll!eTC51 pa3Hlll.(eil Mace o6pa3u:a .!(0 H IIOCJie llC!lb!TaHll51, OTHe

lII-! Oi'I K rreps01-iaIJaJ1bHOil ero Macce H yMHO)!{eHHoil Ha 100 % . 

To *e 

ITocTyrraeT B Bll.!(e Ilb!J AKTllBHOCTb OTBep.ri:11TeJ1ll )J.Jlll )Kee, nee. 1KTUBHOCTb - crroco6HOCTb OTBep.!(llTe-

llJill 3epeH llHTeHCllBHO B3aHMo.ri:eilcTBoBaTb co CB513Y!Oll!llM MaTep11aJIOM. MeTO.!l orrpe.ri:eJieHl!51 

1-IOBaH Ha 113MepeHllll rny611Hbl rrorpy)!{eH1151 B 3aTBep.ri:esI.UyJO CMeCb MeTaJIJillIJeCKOH 

Bii.i 1bl rro.n: orrpe.!(eJieHHO!':i Harpy3KOH. 3aIIOJIH5llOT KOJ!bl.(a CMeCblO, COCTaBJieHHOH 113 

! iep.!(11TeJI51 II CB513Y!Oll!ero B COOTHOI.UeHllll 1 I. l13JIHI.UeK CMeCll cpe3a!OT. MoMeHT 

1 OHIJaHll51 rrepeMell!eHl!51 c1v1ecn rrpn ee rrp11roTOBJieHn11 rrpnHHMa!OT 3a Ha'laJio TBep

Pa3MaJib!BaJOT .ri:o IIhI1 ill51. I1rny .!lOBO.!l51T .ri:o corrp11KocH0BeH115I co cMeCbJO, 3aKperrJillJOT CTep*eHb BllH-

Bll.!(Horo COCTOl!Hllll ~. IIOCJie qero OTBopaIJllBa!OT BllHT II HrJia CB060.!(l-!O rrorpyMaeTCll B CMeCb, I1rny 

IToC'fyrraeT 
KpOI.UKll 

B 

:, •PY*a!OT B CMeCb qepe3 Ka)!{.!(ble 3 MHH, rrpe.ri:sap!!TeJibHO rrepe.ri:BHHYB KOJ!bl.(0 co 

IToCTyrraeT B rnep m ·f CblO Ha HOBOe MeCTO (paCCTOllHHe OT MeCTa rrpe.!(bl.!lYll!ero rrorpy)!{eHHll HrJibl He 

COCTOl!HHll, rr o.n:sepra l( Hee 10 MM). 3a KOHeU: rreptto.ri:a rnep.!(eHHll rrpHHHM3!0T MOMCHT, Kor.ri:a HrJia 6y.ri:eT 

pa3MeJibIJeHHIO \ cpy)!{aTbCll B CMeCb He 6oJiee IJeM Ha 1 MM. 
TeKyIJeCTb (rro)J.Bll*HOCTb) )Kee. TeKytteCTb - crroco6HocTb cMecn Te'lh, 3arroJI

ITocTyrraeT 8 rrbwes 11 ll o6'beMbI 6e3 rrp11JIO)!{eHHll BHeI.UHHX ycttJIHil. TeKyIJecTb orrpe.ri:eJillJOT MeTO.!lOM 

HOM COCTOllHHH e.ri:eJibHOro HaIIpll)!{eHJrn C.!(BHra no rny6nHe rrorpy)!{eHHll B CMeCb IIO.!( .ri:eilCTBHeM 

To }Ke 

» 

IToC'fyrraeT B 
COCTOl!Hllll 

To Me 

ITocryrraJOT B 

COCTOllHllll 

c 6cTBem10ro seca rrJiocKoro HO}Ka. Ha CTOJI rrpn6opa ycTaHaBJil!Ba!OT cTaKaH, 3a

.c JJHeHHblH llCilb!TYeMOH CMCCb!O. l13JIHI.UeK c1v1ecn CBepx KpOMKll CTal<aHa cpe3a!OT. 

·r orrop rrp116opa' OTrrycKa!OT, rrpll 3TOM HO)!{ rrorpy)!{aeTCll B CMeCb. ITo OKOH'laHllll 

"'PY)KeHll<i HO)!{a Ha I.UKaJie rrp116opa rrp0113BO.!(llT OTCIJCT rrpe.!(CJibHOro HaIIpll)!{eHll51 

1 s11ra H, orrpe.ri:eJrneTCll no cpopMyJie 

p.gso 
H--

- 2bl ' 

1 ,e p - Macca HO)Ka c IIO.!(Bll)!{Hb!MH 3JieMeHTa1v111; b - 1.UIIpllHa HO)Ka; l - rny611Ha 

Drpy.lKeHll51 HO)!{a B CMeCb . 

HH)J.eKc ljJopMyeMOCTll. I1H.ri:eKc cpop1v1yeMOCTll xapaKTep113yeT paBHOMepHOCTb pac

)!{ll.D:Ko, [lCJI,eJieHllll II IIOJIHOTY 3aIIOJIHeHllll OIIOK CMeCb!O. ITopl!.!(OK Il[lOBe.!(eHllll llCilbITaHl!H 

.1eJI,y10ll!llH. I. YKp~IIJill!OT 6apa6aH rrp116opa c)cbmae1v1ocT11 Ha BaJI .ri:s11raTeJill. 

YcTarJaBJillBa!OT rro.ri: 6apa6aH eMKOCTb .!(Jill c6opa cMec11. 3, 3acbmaJOT B 6apa6aH 

00±0,5 r CMeCll B CblpOM COCTOllHHll H 3aKpb!Ba!OT ero Kpbll.UKOil:. 4. BKJIIOIJa!OT 

p116op, 6apa6aH BpamaeTCll 10 c. 5. Orrpe.ri:eJJll!OT Macey a, rrpocblrraBI.Ueilcll B eM

TBep.ri:o OCTb CMeCll c TOIJHOCTblO ±0,5 r. 6. Bbl'll!CJIHIOT «llH.!(eKC cpopMyeMOCTll» (<Pa) CMe-

11 no dlopMyJie 

G1 
Cf> = -100%. 

a 200 

~90 1 65 



§ 19. cbopMOB041-lble neCKl'I 

<PopMOBO'i/lble necKu (fOCT 2138-74) OCHOBHOH ll!aTepnan ,llJlll npHrOTOBJiemr 
¢opMoeoqHb!X H CTep21rneBblX CMeceil: (rn6JI. 55); COCTOHT 113 3epeH KBapua (SiO 
c fJillHHCTOH COCTaBJIHIOIUel! He 60.~ee 50%. <I>opMOBOqHbJe neCKll 6blBaIOT 1rnapueeb 
n rJIHHHCTbie. K Ka a p u e e bl M OTHOCllTCH necKH, co.u.epi1rnIUHe 90,0-98,5% Keapu 
H He 6oJiee 20% fJIHHHCTOH COCTaBJIHIOIUeH. IleCKH c co.u.epl!rnHHeM fJIHHHCTOH cc 
CTaBJIHIOIUeH CBblIIIe 2 ,llO 50 % Ha3b1Ba!OT r JI H H H c T bl M H. 

Ilo BeJIHqHHe 3epeH necqaHOH OCHOBbl (KBapua) lfJopMOBOqHbie neCKH ,lleJIHT B 
rpynnb! (Ta6JI. 56). BeJIHqnHy 3epeH KBapua onpe.u.eJIHIOT npoceneaHHeM 6e3rnnm 
cToro necKa qepe3 Ha6op cTaH.u.apTHblX CHT. IlocJie npocenaaHHH B3BeIIInaaIOT oCTa 
KH necKa Ha KaJK,llOM CHTe H onpe,lleJIHIOT Ha1160JiblIIYIO cyMMY OCTaTKOB Ha Tpt 
CMeJKHblX CHTaX. Han6oJiblllaH cyMMa OCTaTKOB cq11TaeTCll OCHOBHblM 3epHOBbIM C( 
cTaBoM (¢paKu11el!) necKa. HoMepoM cpe.u.Hero cnTa o6o3Haqa10T rpynny necKa, 
no BeJI11q11He OCTaTKa Ha O,llHOM 113 .llBYX KpaHHllX CllT onpe.u.eJIHIOT KaTerop1110 necK 
IleCKH c OCTaTKOM Ha Kpal!HeM aepxHeM CllTe 66JiblIIHM, qeM Ha HHJKHeM, OTHOCHT 
KaTeropHH A, neCKH c OCTaTKOM Ha HllJKHeM CHTe 66JibIIIllM, qeM Ha aepxHeM, - K ]( 
Teropnn 5. 

Heo6oraIII,eHHbie Keapueab1e necKH HMeIOT cocpe.u.oToqeHHYIO 3epHoayro CTPYKT • 
py, eCJIH Ha Tpex CMeJKHblX CHTax OCTaeTCH He MeHee 70% MaCCbl 3epeH, H paccpe,ll( 
ToqeHHYKJ 3epHOBYIO CTPYKTypy, eCJIH Ha Tpex CMeJKHbIX CHTax OCTaeTCH He MeH<• 
60% Macchi 3epeH. <I>opMOBQqHbJe neCKH, o6oraIII,eHHble H fJIHHllCTbie, HMeKJT He c 
cpe.u.oToqeHHYKJ CTPYKTypy. ,Um1 np11roTOBJieH11H ¢opMoeoqHbIX 11 cTepJKHeBbIX cM eCE I 
np11MeH1noT 11 pere11ep11poeaHHb1ii necoK (Ta6JI. 57), T. e. necoK, KOTopblii noc ~ 
HCTIOJib30BaHllll nepepa6aTbIBaIOT B cneunaJibHblX arperaTax, OT,lleJIHIOIUllX MeTaJIJill 'l 
CKHe BKJIKJqeHllH (MarHHTHbie cenapaTOpbl)' KpynHhle BKJIKJqeHHH (rpOXOTbl) H Tibl JI 
BH,llHble qaCTHUbl. 

OcHOBHble cBoiicTea ¢opMoeoqHb1x necKoB np11ee.u.eHbI e Ta6JI. 58. 
TI pH M e p bl 0 6 0 3 H a q e H 11 ll. 1. IleCOK C 3epHOBOH CTpyKTypoii cocpe,llOT 

11eHHoii:, qernepTOro KJiacca, KBapueeblii:, rpynnhl 0315, KaTeropHH E-4K0315 
2. IlecoK BTOporo KJiacca, KBapueBbIH, c paccpe.u.oTOqeHHOH 3epHOBOH CTpyKTypc , 
MeJIKnii, KaTeropHn A - 2KPMA. 

55. KJ1accb1 cpopMOBO'IHhlX necKOB 

CocTae, % 

epeAHble npHMeCH' 
He ooJiee 

KJiacc HauMeuoeaHHe rJIHHHCT3SI KpeMHeSeM 

COCTaBJIHIOll\llll (Si02 ), &KHCJlbl W.e-
He MeHee JJOtlH03e- OKHCJl'hr 

MeAbHbIX H >KeJiesa 
meJIO"IHbIX (Fe,O, ) 
MeTaJIJJOB 

061K 06oraIII,eHHhlii ~0,2 ;;;:: 98,5 0,40 0,20 
062K Keapueabiii ~0,5 ;;::98,0 0,75 ' 0,40' 
063K ~1,0 ;;::97,5 1,00 0,60 

lK ~2,0 ;;;:: 97,0 1,20 0,75 
2K Keapueeb1ii ~2,0 ;;;:: 96,0 1,50 1,00 
3K ~2,0 ;;;:: g4,0 2,0 1,50 
4K ~2,0 ;;;:: 9-0,0 - -
T ToIUllH >2,0 ,llO J0,0 - -- - ' n IloJiylKHpHb!H > 10,0 ,llO 20,0 - - - 1 

)I( )1(11pHbIH >20,0 ,llO 30,0 - - -
0)1( QqeHb JirnpHbIH > 30,0 ,llO 50,0 - - -
TI p 11 M e q a H 11 e. K fJIHHHCTOH COCTaBJIHKJIUeii: OTHOClfTCll qaen1·ub1 pa3MepoM 

MeHee 0,022 MM. 
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56. rpynnbl ljJOpMOBOqHblX netKOB 

fpynna 

-
063 rpy6b1ii 
04 QqeHb rpy6b1ii 
0315 KpyrrHhiii 
02 Cpemrnii 
016 MeJJKHii 
01 QqeHb MeJJKllii 
0063 TOHKliii 
005 : ITbIJJeB!l.llHbiii 

HoMepa CHT CMOlKHb!X paaMepoa ' Ha KOTOpo!lC 
OCTalOTCll sepHa OCHOBHO A ljlpaKUHH 

l 063 04 
063 -04 -0315 
04 Oi315 02 
0315 OQ 016 
02 016 01 
016 '{)l 0063 
01 0063 005 
0063 005 Ta3HK 

57. PereHep!lposaHHblii necoK 

COCT8B, % 
' ., speJlHbTe 11pHMeCH di 0CHOBH8H (j>paKUHH "' .... "' " 0 

~~ 0 §< 
" flee OK .b OKHCJibl = .... :o"' 

" )E = "= = 
"' "' )E. " K20+Na20 

0. 

" OCTBTOKl :c ..... .. " ., 
"'~ ~~ "= g_::: g 

""' "'~ "' ~ CaO+MgO == "' Ha CHTax, 

= " 
:c " oo o.:C 0. % ".0 :c 

i~ ::Eo :c " "':c fe201 "'"' "' ~t~ "'·- =- 0." .... "' :'! 

""' 0.tll "< "'= o:: 0 "'0" 
'""' :.:~ .. ~ u-& "" :c t..::EO> 

PereHep!l- <0.7 93-95 1,5- <0,03 <1,0 <1,5 04, 70 150 
poBaHHblH 2,5 <2,0 0315, 170 

<1,5 02 

IT p u Me q a H ll e. B 3aB!lCHMOCTH OT ycJJOBHH rrpou3BO.llCTBa cocTaB ll xapaKTe
pucTHK!l perettepuposaHttoro necKa MoryT ll3MeHHTbCH. 

58. CBoHtTBa ljlopMosoqHblX necKos, 
nx :rnaqeH!le u cnoco6b1 onpe)l.eJJeHH!I 

CeollcTRa ljlopMoaoqHhrX neCKOB 

MeTOJl onpeJleneM•H• 
BJIHHHHe cBoA:cTe 11ecKa Ha KatteC'rsO ¢iopMoeo11-

Hb1X H CTep:arneBblX CMeceH 

BJJaIB:HOCTb 

OnpeneJJ51IOT B3BeurnaaH!leM Bhlcy
IUeHHoii npu TeMrrepaType 105-110° C 
)l.O TIOCTOHHHOii MaCCbl HaBeCKli CMeCll 
(50 r). Bhlcyurnaatt!le rrpoH3BO.llHT B cy
IUHJJbHOM lllKaljly, a npll ycKopeHHOM 
MeTo,lle - TIO,ll JJY43Mll HarpeBaTeJJbHOii 
JJaMTibl llJl!l npo,llyBKOH HarpeTb!M 803-
Jl.YXOM 

3* 

BOJJblllaH BJJaIB:HOCTb necKa rroBbllllaeT 
TpynoeMKOCTb norpy304HblX pa60T rrpu Mll
HYCOBblX TeMnepaTypax, ycJJO:IB:HHeT TpaHC
nopTupoBaH!le u ,ll03upoaattue rrecKa. )J.JJH 
CTep)KHeBbIX CMeceii, oco6eHHO Ha CliHTeTli
qecKliX CBSl3YIOlllliX, BJl3IB:HOCTb necKa .llOJl
MHa 6b1Tb MliHHMaJJbHOii (0,3-0,5 % ) 
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fl poaoAJ/CeHUe Ta6A. 
Csolicrna ¢opMOBO'IHbIX rrecKOB 

MerOJl. oupeJleJieHHH 
BJIHHHHe CRoftc1e necKa Ha Kaqecreo ¢opM oeo1.1-

HhIX H erepiKHeBbIX CMe ceH 

Co,n:epMaH11e rJillHllCTbIX cocTaBJillJOW:llX 

Onpe,n:eJillJOT no noTepe MaCCbI OTMy
t111aatt11eM: HOpMaJibHblM MeTO.lI.OM - Ha 
np116ope .lI.Jlll B36a.ijTb!BaHllll, ycKopeH
Hb!M - Ha nptt6ope .lI.Jlll OTMb!BKll B 
npOTO'IHOii ao,n:e. K npe:Uaap11TeJibHO 
BblcyJIIeHHoii HasecKe neCKa Maccoii 
50±0,01 r .n:o6aBJIHJOT 475 MJI BO.lI.bI 11 
25 MJI ao.n:11oro pacrnopa Na OH (I 0 r 
Ha 100 MJI .lI.llCTHJIJIHpOBaHHOii BO.lI.bl), 
B36aJITbIBaJOT a Te'!em1e 1 'I 11 .n:o6aa
JIHJOT BO.lI.Y .n:o MeTKll 150 MM. 3aTeM 
oca,n:OK 3Heprn'IHO B3MY'lllBaJOT naJIO'l
Koii, ,n:aJOT OTCTOl!TbCll B Te'!eH11e 
10 MllH, nocJie 3TOro CJlllBaJOT CHCpOHOM 
.n:o ypoBHll 12-13 MM OT BepxHeii 
KpOMKll oca,n:Ka. Tipouecc noBTOpl!IOT .n:o 
Tex nop, noKa ao.n:a He 6y,n:eT coaep
JIIeHHO npo3pat1Hoii. I10Jiyt111BJII11iicH oc
TaToK Bb!CYJIIllBaJOT .n:o noCTOllHHOH MaC
Cbl np11 TeMnepaType 105-110° C. Tio
TepH MaCCbl HaBeCKll noKa3bIBaeT co
.n:epMaHlle rJIHHHCTOii COCTaBJillJOW:eii B 
necKe 

Tio co.n:epi1rnHHJO rJIHHHCTOii COCTaBJil!IQ. 
w:eii onpe,n:eJIHJOT KJiacc necKa. YaeJIH'l eHu 
ee nOBbIJIIaeT npO'IHOCTHbie xapaKTep11CTQ. 
Kii necKa, cH11MaeT ero ra3onpoH11uaeM OCTh 
II orneynopHOCTb. )J.JIH npHI'OTOBJieHllR 
CTepMHeBbIX cMeceii, oco6e1rno Ha CHHTeTe. 
'leCKHX CBH3YJOW:HX, co.n:eplKaHHe rJi llHU· 
CTOH COCTaBJI51JOW:eii .lI.OJl)KHO 6b!Tb MIU ff. 
MaJibHbIM (0, 1-0,5 % ) . )].Jill np ttroTOBJie. 
Hll51 cjJopMOBO'IHbIX CMeceii, .lI.Jill KOTOpbIX B 
Ka'leCTBe CBH3YJOW:ero llCnOJib3YJOT 6eHT(). 
HHTOBble rJIHHbl, co.n:eplKaHHe rJIHHllCTofi 
COCTaBJillJOW:eii B necKe TaKMe orpaHll'IR· 
aaeTcll, HO a npe,n:eJiax 1-2% 

3epHOBOi1 COCTaB 

Onpe,n:eJIHJOT pacceaoM o6e3rJillHeH- XapaKTep113yeT MapKy necKa 11 onpe.n:e-
Hoii HaaecK11 neCKa B Tet1eH11e 15 MllH JIHeT ero Ha3Hat1eH11e. C yaeJI11t1ett11eM 3ep· 
Ha np116ope Bpaw:aTeJibHO-BCTpllXllBaJO- HllCTOCTll necKa CHllMaeTCll ero y,n:eJibHall 
w:ero llJill BH6pau110HHOro .11.eiiCTBllll c nosepXHOCTb II nOBbIJIIaeTCll rasonpoH11u ae-
Ha6opoM crnH,n:apTHb!X c11T. 3epHa, MOCTb. Tip11MeHehtte MapoK necKa onpe,n:e· 
OCTaBJIIlleCl! B npeo6Jia.ZI.aJOW:eM KOJIH'le- JilleTCll pa3MepoM II TOJil.l{llHOii CTeHOK or· 
CTBe Ha Tpex CMelKHbIX CllTax, xapaK- JillBOK: .lI.Jlll KpynHblX llCnOJib3YJOT MapK)' 
Tep113YJOT BeJill'lllHY OCHOBHOii cjJpaKUHll 0315, cpe.ZI.HllX - MapKy 02 II MeJIKHX -
(3epHOBOro COCTasa) MapKll 016 II 01 

HoMepa CHT • 2,5 1,6 1 063 04 0315 02 016 01 0063 005 
Pa3Mep 51qeiiK11, MM 2,5 1,6 1,0 0,63 0,4 0,315 0,2 0,16 0,1 0,063 0,05 

ct>opMa 3epeH 

ct>opMy 3epeH ( OKpyrnyJO, noJiyoKpyr
JIYJO, ocrpoyroJibHYJO) onpe.11.eJIHJOT no.n: 
MllKpOCKOnOM llJlll 611HOKYJI51pHOH Jiy
noii B npoxo.n:HW:eM cseTe np11 15-Kpar
HOM yseJI11t1errn11 11 yctaHaBJillBaJOT no 
Ha1160JibJIIeMy KOJIH'leCTBY 3epeH, npH
Ha.ZI.Jie)Kal.l{llX K 0.11.HOMY II TOMY Me Bll
.11.Y 
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IT po8oA~enue Ta6A. 58 

MeT0.11. onpe.D.eneHJ!ll 
B;mHHHe csoiicTB necKa Ha 1<a11ecTeo lf>opMoaoq.. 

HblX H CTep}l{HeBbIX CMeceH 

fa30ITpOHHUaeMOCTb 

OITpe.lleJillJOT ITyTeM ITpoITycKaHHH aos
JlYXa qepes cTaH.n;aprn&1ii: o6paseu ITpH 
ecTCCTBeHHOH !!Jiii OITTHMaJibHOii: BJia)K
HOCTH H BlHllCJIHIOT ITO cpopMyJie I'n = 
= (Wh)/(Sp't), r.lle W- o6beM aos.n;y
xa, ITpowe.n;wero qepes o6paseu, cM3; 

h - BblCOTa o6pasua, CM; s - ITJIOIUa,ll;b 
norrepeqHoro ceqeH!IH o6pasua, cM2; p -
JiaBJ1eH11e BOB.llyxa ITepe.ll o6pasuoM, 
MH/cM2; 't - apeMH ITpoxo.lla CKB03b 06-
paseu BOB.llyxa o6beMoM W, MllH, HJill 
orrpe.lleJillJOT ITO Ta6JI11uaM. 06paseu 
JlllaMeTpOM 50±0,2 MM II Bb!COTOH 50± 
±0,8 MM 113rDTOBJIHIOT B .Hepa3bCMHOH 
rHJib3e TpexKpaTHbIM yJlapoM rpysa 
Maccoii 6,35±0,015 Kr, . ITa.n;a10mero c 
BblCOTbl 50±0,25 MM. fa30ITpOHHUae
MOCTb cblporo o6pasua oITpe.n;eJIHIOT B 
11epasbeMHpii: rHJI&se Ha cITeu11aJI&HoM 
np116ope 

fasoITpOHHUaeMOCTb ITCCKOB TeM 6oJ!bme, 
qeM KPYITHee sepHO ll lJCM Hl!)KC CO.llep:ll<a
Hl!e rJIHHHCTOii: COCTaBJI.HIOIUCH. ITecKH c 
paccpe.llOT011eHHOii: sepHoaoii: CTPYKTypoA m 
oKpyrnoii: cjJopMoii: sepeH HMeIOT npu npo· 
q11x paBHbIX ycJIOBllHX MCHbllIYIO rasonpo
Hl!UaCMOCTb, lJCM ITCCKll c cocpe.llOTOqeimoii 

sepHoaoii: CTPYKTypoii: 11 ocTpoyrOJI&Hoi 
cjJopMOH sepeH. rasoITpOHHuaeMOCTb «IK>PMO
BOlJHblX ITCCKOB onpe.llCJIHCT ra3oITpOHHUae
MOCTb cjJopM II CTepMHeii:. HH3Kal! rasonpo
Hl!UaeMOCTb cjJopM II oco6eHHO CTeplKHeii 
o6ycJIOBJil!BaeT 6paK OTJIHBOK ITO BCKHilY R 
ra30Bb!M paKOBHHaM 

Dpe.lleJI npo11HOCTI! Ha C)K3Tl!e B CblpOM COCTOHHllH 

Onpe.llcJll!IOT Ha o6pasuax, 11sroTOB" 
JIHCMblX, KaK II np11 llCITb!TaHl!ll Ha raso
npo1111uaeMOCTb, B Hepa3bCMHOH rl!Jlb3C. 
06pa3eU paspywaJOT co CKOpOCTb!O 
np11JioJKeHHH Harpy3Kll He 6oJiee 
150 Kfla B MllHYTY. O"cm OflPC.llCJIHIOT 
npH eCTeCTBCHHOii: H oiiTl!MaJibHOii: 
BJla:lKHOCTH 

3HalJCHllC cr c"' orrpe.llCJIHIOT TOJlbKO y 
IlCCKOB KJiaCCOB n, )K II· O)K. 3TU IICCKU 

llCI10Jlb3YIOT B Ka1leCTBe OCBeJKa!OIUeii A0-
6aBKll K cjJopMOBOlJHb!M CMCCHM 833MeH A0-
6aBKll rJil!HbI. BeJI11q11Ha cr0 ,.. saencHT OT 
KOJil!lJCCTBa rJillHHCTOH COCT3BJIHIOIUCH II 
Ml!HepaJIOrHlJCCKOfO COCTaBa necKa. ,llJ111 
yKasaHHb!X KJiaCCOB rreCKOB BblCOKllH npe
.llCJI rrp011HOCTll )KCJiaTeJieH 

I( 0 H u e HT p a u H ll B 0 .ll 0 p 0 .ll H bl x II 0 H 0 B (pH) I1 e c K a 

Onpe.lleJillJOT Ha JI1060M rrp116ope c 
TOqHOCTh!O ±0,3 C.ll. HaaecKy rrecKa 
15-20 r IIOMCIU3!0T B CTaKaHlJHK II rrp11-
JIHB810T 60-80 MJI .llllCTllJIJil!posaHHOii: 
BO.lJ.bl. flOCJIC B36aJITb!BaH!IH B TC1lCHllC 
IO MllH B CTaKaHq11K c pacrnopoM orry
CKaJOT sJieKTPO.llhl rrp116opa 11 orrpe.n;e
Jll!IOT pH no llHCTPYKUllll, rrpHJiaraeMoii: 
K IIpH6opy 

BJI11HeT Ha esa11Mo.lleii:cTs11e <t>opMoeoq
HbIX II CTepMHCBbIX CMeceii: c JKll.llKHM Me-

' TaJIJIOM H 06pasosaH11e rrp11rapa. Oco6eHHO 
60JibllIOC BJIHHHl!e pH rrecKa OK33blBaeT Ha 
npo11ecc ll3rDTOBJICHllH cjJopM II CTep:xrneA, 
ornepM.llaeM&Ix s ocHaCTKe. TaK, npu usro
TOBJieH1111 CTepMHeii: B rop51q11x lllUHKax 
llll3KaH BCJIHlJHHa pH rrecKa Ilp!!BOART ![ 

pe3KOMY CHllJKCHlllO o6meii: II noeepxHOCT
HOii: np011HOCTll CTCpJKHeii:, T. e. 0Cblll3CMO
CTll II 2KllBY1lCCTll CMCCll. flo:3TOMY He06XO
.llHM TIUaTCJ!bHblH rro,n;6op CMOJibl, KaTaJill-
3aTopa 11 necKa, 06ecITe1111saIOIUHx HYlKHoe 
3Haqemie pH 
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MerOJt OHpeJieJiemrn 

II poaoAJ/CeHue m6A. 58 

BJIHHHHe ceoHcre necKa Ha KatteCTBO ljlopMosoq
HbIX H crep»C.HeBblX CMecefl 

OrtteyrropHOCTb 

Onpe,!leJI!IJOT cpasHeH11eM TeMnepaTy
pbI na,!leHll!I n11pocKonoB, 113roTOBJI!le
MbIX H3 11cnb!TyeMoro II CTaH,!lapTHblX 
MaTep11aJioB, 11JI11 onJiaBJieH11eM 3epeH 
rrecKa OT pa3orpeTOH 3JieKTp11'1eCKllM 
TOKOM nJiaTllHOBOH IIJiaCTllHKH Ha CllH
TepoMeTpe )J,11Teprn. OrneynopHOCTb 
necKa onpe.!leJIHJOT TeMnepaTypofi IIJia
CTllHKll, np11 KOTopofi Ha'lllHaeTC!I 
onJiaBJieH11e 11 npnJI11naH11e necKa K IIJia
CTllHKe 

5IBJI!leTC51 O,!lHOH H3 BaJKHblX xapaKre. 
pHCTllK cpopMOBO'IHb!X rrecKOB, TaK Kai( 
BJlllHeT Ha Ka'leCTBO rrosepxHOCTll OTJlllBOK, 
Ha Bbl611saeMOCTb cpopM II CTepJKHefi II PHii 
.!lpyrnx rroKa3aTeJiefi. OrneynopHoCTb cpop. 
MOBO'!Hb!X necKOB 3aBllCllT OT llX MllHep a. 
J!OrH'leCKOro COCTaBa II HaJill'lll!I np11Meceii. 
TaK, np11Mec11 B Bii.ile nJiaBHefi, rueJIO'IHblx 
II rueJIO'IH03eMeJibHb!X OKllCJIOB CH!IJKa lOT 
orHeynopHOCTb necKoB 

M11HepaJior11qecK11fi cocTaB necKos 

Onpe,!leJI!IIOT or,!leJibHO .!lJIH nec'laHofi ITo3BOJIHeT onpe,!leJI!ITb Ka'!ecTBo cpopMo. 
OCHOBbl II .!lJI!! rJillHllCTOH COCTaBJI!llO- BO'IHOfO necKa II ,!laeT B03MOJKHOCTb yCTa· 
ruei1. T!!JKe.'!ble 11 Jiern11e MHHepaJibl nee- HOBllTb KOJIH'lecTBO np11Mecefi 11 11x np11p o-
'!aHoi'1 OCHOBbl llCCJie,!lyJOT OT,!leJibHO IIO.!l .!lY, KOTOpbie onpe,!leJIHIOT orneynopHOCTb 
MHKpocKonoM. M11HepaJiornqecK11fi co- necKoB 11 11x 11HepTHOCTb llJIH aKTHBHOCTb 
CTaB rJIHHHCTOH COCTaBJl!llO!Uefi onpe,!le- K XllMll'leCKllM peaKUll!IM np11 Bb!COKHX 
Jl!llOT OnTH'leCKllM, repMll'ICCKllM llJlll TeMnepaTypax 
peHrreHorpacpn'leCKllM MeTO.!lOM 

XllM!l'leCKllH COCTaB 

Onpe,!leJI!llOT co,!lepJKaH11e s necKe 

S·02, Ab03, CaO, Fe203, CaC03, 
MgC03 11 .!lpyrnx cocTaBJI!l10IU11x. 
06bJ'IHO K XllMH'leCKOMY aHaJill3Y OTHO
C!IT H HCilb!TaH!lll Ha norepIO MaCCbl npn 
npoKaJI11BaH1111. YcKopeHHb!M MeTO.!lOM 
onpe,!leJI!llOT HaJIH'IHe B necKe Kap6oHa
TOB no HHTeHCHBHOCTH BbI,!leJieHHH ny-
3blpbKOB nµn B03!:(eHCTBllll Ha CMO'leH
HYIO .!lHCTllJIJillpoBaHHOH BO.!lOH HaBeCKY 
rrecKa COJl!IHOH KHCJIOTOH 

ITo co,!lep:nrnHHJO Si02 onpe.!leJI!! l-OT 
KJiacc necKa n ero orneynopHOCTb. OcTaJib
Hbie COCTaBJI!llOIU!le, KaK npaBllJIO, !!Mel-OT 
tu" HHJKe, 'leM KpeMHe3eM, 11 yseJIH'l eH ne 
nx co,!lepJKaHH!I B necKe CHHJKaeT ero orne· 
ynopHoCTb. Kap6oHaTbl KpoMe CHHJKeHHI 
orneynopHOCTH cnoco6cTByJOT o6pa3osa· 
HlllO pa3Jill'!Hb!X ,!lecpeKTOB B OTJillBKax, T aK 
KaK OHi! npn narpesaHHH .!lO t = 500 + 
900° C pa3JiaraJOTCH c Bbl.!leJieHHeM r a· 

3006pa3Hb!X npO.!lYKTOB 

'§ 20. ¢>OpMOB04Hbl 

c/Jop.!!OBO'IHbte i?AUHbl - ropnb!e nopO,!lbl, COCTOHIU!le 113 rJillHHCTblX Ml!HepaJIOB. 
<l>opMOBO'-!Hble rJillHbl (fOCT 3226-77) no,!lpa3,!leJIHIOT Ha Bll,!lbl, copTa, KJiaCCbl ii 
rpynnbl B COOTBeTCTBllll c np!!Be,!leHHbIMll B Ta6JI. 59-62 np113HaKaMll KJiacc11cp11-
Kau1111. 

cf>opMOBO'IHYIO rJillHY, KaK caMoe pacnpocTpaneHHOe CBH3YJOIUee seruecTBO, BBO
,!ll!T B cocTaB cMec11 B Bii.ile nopouma, cycneH31111 n.'!H naCTbI. fJI11Hy npe,!lsapnTeJibHO 
,!lpo6HT Ha BaJibUax .!lO KYCKOB, He npeBbIIUaJOIUllX pa3Mepbl 70X 70 MM, II cyIUaT n p u 
TeMneparype: KaOJillHHTOBYJO - 900° C, MOHTMOpttJIJIOHllTOBYJO - 250° C. Bb1cyIUeH
HY10 r JIIrny pa3MaJib!BalOT B 6eryHax !!Jiii MeJibHnuax c Henpepb!BHbIM oTceBOM ee q e
pe3 CHTO c H'leHKaMll He 6oJiee l,6X 1,6 MM. CTeneHb TIOMOJia Ha MaHTHllKOBOH MeJib· 
nnue: OCTaTOK Ha CHTax 0,1; 0,63; 0,05; Ha Ta3!1Ke-He MeHee 90%. CycneH3HIO 
npnrOTOBJIHIOT B crreu11aJibHOH ycTaHOBKe, COCTOHIUeif 113 .!lBYX eMKOCTefi, KOTOpbie 
o6opy,!loBaHbl .!l03aTopaM11. CocTaB rJillHllCTOH (6eHTOHllTOBofi) cycneH31111, % ( no 
o6beMy): rJil!Ha MOJJOTall, cyxaH 23-25, BO,!la - 77-75. 
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59. Bn)l,bJ l!JopMoeo'IHOii rJJHHbl 

K 

r 

M 

I1 

BH.U. fJlHHbl 

H a11MeHOB8HJ\I! 

KaonHHHToBal! 

fH,llpOCJJJO,llHCT8ll 

MoHTMopnnnoHHTOBal! 
( 6eHTOHHTOB8ll) 

i 

I1oJJHMHHepaJJhHble nnnl 
npo1me MOHOMHHepaJJbHble 

rpynna OCHOBHOrO TIOp0Jl006pa3ylOIUero M3Tep113R3 
(XllMll'leCKaH cjJopMyRa) II ero xapaKTepHCTHKa 

KaoJJHHHT (Al20s·2 Si02·2 H20) nMeeT 
6eJJhli'! ueeT, B cyxoM en.ue xopowo norno· 
w.aeT BJJary, o6pa3y5i ITJJaCTH'IHYJO TCCTO· 
o6pa3HYJO Macey; l!BJJl!eTCll OCHOBHOH 
'laCTbJO 60JJblilHHCTBa rJIHH, npnMeHl!eMh!X 
e JJHTeiiHh!X uexax 

fH,llpOCJJJO,lla - rrpOMeJKyTO'IHhlll npO.llYKT 
pa3JJOJKeHHll OT CJJIO,llhl K KaOJJHHHTY 

MoHTMOpHJJJJOHHTn (Ca, Mg) ·O·AbOs X 
X (4- 5) X Si02·n·H20 MllrKnii MHHepaJJ 
6enoro, posoeoro, cnHeeaToro, seneHosaTo· 
ro ueeTOB; BITHTh!BaeT BJJary He TOJJbKO 
noeepXHOCTbJO '18CTHU, HO H BHyTpeHHHMH 
CJ!Ol!MH, o6ycJJOBJJHBal! BblCOKYJO KJJeii
KOCTb, OTHOCHTCll B OCHOBHOM K I copTy 

He BhlllBJJHeTcl! HJJH npu Bhll!BJJeHHH He 
OTHOCHTCll HH K O.llHOMY H3 Tpex BH,llOB 

60. CopTa n KJJaccbl l!JopMOBO'IHblX rJJHH 

06o3Ha'leH11e 
Dpe}{eR npO'IHOC'fll CTaH}{aµTH<>-
ro o6pa3L\a np11 cJKaTttH, Kna 

HaHMeH088Hlle COpTa II KRacca 
COpT KJI3CC RO Ft.'t::l.)KHGM Is Bb1cyu1eHH0>1 

COCTOSl.HHH COCTOffHHH 

' 

TipO'IHOCBll3YJOW.8ll I 1 >110 >550 
Cpe.D;HecaHJy10m.all II 2 80-110 350-550 
ManocBHJYJOW.al! III 3 50-80 <350 

61. fpynna rJJHH no TepMOXHMH'lecKoii ycTOH'IHBOCTH 

rpynna 

c BblCOKOii TepMOXHMH'leCKOii 
YCTOH'IHBOCTbJO 

Co cpe.D;Heii TepMoXHMH'lecKoii 
YCTOH'IHBOCTbJO 

c HH3KOii TepMOXHMH'leCKOll 
YCTOH'IHBOCTbJO 

:;;;;0,2 

:;;;;0,2 

:;;;;0,2 

CoJtepJKaH11e np11Mecefl, % 

2,5 1,5 

2,5-45 2,5-30 ~3 

He HopMnpyeTCll ~10 

I 
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62. fpynnbl rJIHH no UJiaCTHqHOCTH I 

rpynna 

I 
lfHCJIO 

II rpynna 

I 
lfHCJIO 

IIJI3CTHqHQCTH 3CTH"IH0CTH 

BhlcOKonJJacniqH aH 
\· 

>30 
II 

YMepeHHOIIJJaCTHqHaH I 10-20 
Cpe.nHerrJJaCTHqHaH ·20-30 MaJJorrJJacniqHaH <10 

TI p H M e q a H H H: I. 4ttcJJo rrJJacrnqHocTH orrpe.neJJllIOT KaK pa3HOCTb MeJKm 
BJ13:lKHOCTblO, COOTBeTCTBYIOIII.eii HHllrnell: rpaHm:i:e TeKyqecTH' H BJl3:lKHOCThlO, COOT> 
seTCTsy101uell: rrpe.neJJy pacK3TbIBaHHll. 2 . .ll:JJll IlOBb!llleHirn IIJJ3CTHqHOCTH H CBll3YIO 
lUHX CBOllCTB B rJJHHY BBOAllT aKTHBH3HPYIOIII.He .no6aBKH (N a2COa, K:2COa). 

TI p H M e p bl o 6 o 3 H a q e H n ll. I. KaoJJHHHTOBall <jlopMOBOqHall rJIHHa II cop 
ra, 2-ro KJJacca, co cpe.nHeii TepMoxnMHqecKoii ycrnifqHBOCThIO - KII/2T2. 2. MoHT 
MopHJJ.IJOHHTOBaH <jlopMosoqHaH rJJHHa I copTa, 1-ro KJJacca, co cpe.n;Heif TepMOXHMH 
'leCKoil ycrnfPmBOCThIO - Ml/I T2. 

B Ta6JJ. 63 np1rne.neHbl Tpe6oBaHH51 K rJJHHaM, a B Ta6JJ. 64 - CBOHCTB3 <jlopMO 
soqHblX rJJHH, HX 3HaqeHHe H MeTOAbl onpe.neJJeHHll. K:poMe CTaHAapTHhlX HCilblTaHHi 
fJJHHbl HHor.na KOHTpOJJHPYIOT Ha AOJJroBeqHOCTb, orrpe.neJJlllOT HX «MOKPYIO> npoq 
HQCTb H HCilb!Tb!BalOT Ha BOAOIIOrJJOIII.eHHe. 

63. TexHHqecKne Tpe60BaHn11 K rnnHaM I 
Tipe.zr.eJI npOttHOCTH, 

KI1a 
Maccoeast JI.OJUI cocTaBJIHIOIU.HX, % I 

MaPKa l C•O+MgO 

. 
rJJHHhl 

BO BJl8»CH0'.\1 B B!>tCy- cynbcjJHJl-
Na,O+ K,O 

COCTOSIHHH meHHOM 11aH cepa fe 2 0 3 

COCTOHHHH 

1/1 T1 >110 >550 ::;;;;;0,2 <2,5 I <1,5 ~2.0 

~· T2 2,5-4,5 1,5-3,0 ~3.0 
1/1 Ts He HopMHpyeTcH ~10,0 

1/2 T1 >110 350-550 ~0,2 <2,5 I <1,5 ~2.0 
I/2 T2 2,5-4,5 1,5-3,0 ~3,0 
I/2 Ta He HOpMttpyeTCll ~10.0 

1m T1 >IIO 250-350 ~0.2 <2,5 I <1,5 ~2.0 
1/3 T2 2,5-4,5 1,5-3,0 ~3.0 
1/3 Ta He HopMttpyeTcll ~10.0 

11/1 T1 79-110 >550 ~0,2 <2,5 <1,5 ~2.0 
Il/l T2 2,5-4;5 I ,5-3,0 ~3,0 

II/l Ta He HopMttpyeTcH · ~10.0 

11/2 T1 79-110 350-550 ~0.2 <2,5 I <l,5 ~2.0 
Il/2 T2 2,5-4,5 1,5-3,0 ~3.0 
Il/2 Ta He HopMnpyeTcll ~10.0 

11/3 T1 79-120 200-350 ~0,2 <2,5 <1.5 ~2.0 
Il/i3 T 2 2,5-4,5 1,5-3,0 '~3,0 
Il/3 Ta He HopMnpyeTCll ~10.0 

Jll/2 T1 50-80 350-550 ~0.2 <2,5 l <1,5 ~2.0 
111/2 T2 2,5-4,5 1,5-3,0 ·~3,0 
III/2 Ta He HOpMHpyeTCH ~10.0 

111/3 T1 50-80 200-350 ~0.2 <2,5 l ~1,5 ~2,0 
111/3 T2 2,5-4,5 1,5-3,0 ~3,0 

lll/3 Ta He HOpMHpyeTCll d:;; 10,0 
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64. LBOHCTBa cpopMOBO'IHbiX rJIHH, 
HX 3Ha'leHne H MeTOD.bl onpen.eJieHHSI 

CsoAcrea cj>opMOBO'IHblX rnttH 

MeTOA onpe.11eneHHH 
BJ1HHHHe ceoficTB r JJHHbI Ha Ka11ecTBO <l>op:'dOBO'IHblX 

H CTep)f{HeBblX CMeceH 

BJia)KHOCTb 

Onpe,!I.eJJllIOT eaeewtteattneM eblcy-
wenttoii B cyWHJlbHOM WKa<t>y npn TeM
neparype 102-110° c ,!1.0 IlOCTOHHHOH 
f113CCbl HaBeCKH, KOTopaH BeCHT BO 
BJ13lKHOM COCTOllHHH 20±0,01 r 

)l.JIH rJIHH, nocraBJIHeMblX B nopOWKOOO
pa3HOM BHD.e, BJlalKHOCTb paeHa 6-12%. 
60J1blllall Macca npHBO,!I.HT K KOMKOBaHHIO 
rJIHHbl H aarpy,!I.HHeT ee IlO,!I.a'ly H Jl03Hp0-
ea1-me. 011ettb HH3KaH eJia)KttOcTb conpHJKe
tta c TeXHH'leCKHMH TPYAHOCTHMH npn cyw-
Ke nepe,!I. paaMoJioM. EcJIH eJialKHOCTh no
powKoo6paanoil rJIHHbl HHJKe 6%, TO ee 
CBH3Y!Oll.\aH cnoco6HOCTb H ,!I.OJlrOBe'IHOCTI> 
noHHlKa!OTCH ecJie,!I.crene nepelKora np11 
cywKe (norepH KpHCTaJJJJH3a!IHOHHOH BO)Uil 
H pacna,!I. KpHCTaJJJJH'leCKOH peweTKH) 

CeHayromaH cnoco6ttocrb 

Onpe,!I.eJllllOT no Uc"' 06paa110B BO 
BJJalKHOM H BblcyweHHOM COCTOllHHHX. 
06pa3!Ibl BO BJJalKHOM COCTO!IHHH roro
B!IT H3 CMeCH, COCTO!lmefl H3 1800 r cy
xoro necKa MapKH I<02A HJIH 1<025, 
200 r 803,!I.YWHO-cyxofl H pa3MOJJOTOH 
rJJHHbl H BO,!I.bl ,!I.O OilTHMaJJbHOH BJJalK
HOCTH. TiepeMewnBaJOT cyxne cocraB
JJ!l!Oll.\He B Te'leHHe 2 MHH H eme B re
'leHHe 8 MHH IlOCJJe Jl06aeJJeHHll BO,!I.bl. 
.llJJH onpe,!I.eJJeHHll Uc )I( B BbicyweHHOM 
COCTO!IHHH CMeCb CO,!I.eplKHT: 1900 r nec
Ka I<02A HJJH 1<025, 100 r cyxofl rJIHHbl 
H BOJtY - JJ;O OilTHMaJJbHOH BJJalKHOCTH. 
CywaT o6pa3Uhl npn t = 150 + 200° C 
B Te'leHHe 1,5 'I 

Cell3YJOll.\al! cnoco6ttocrb - BaJKHeiiwee 
CBOHCTBO, xapaKrepH3Y!Oll.\ee Ka'lecTBO 
rJJHH. c ee IlOBbI!IIeHHeM yMeHbWaeTCl! KO
JIH'leCTBO r JJHHbl, BBO,!I.HMOH B cocras <t>op
MOBO'IHOH CMec11, IlOBbIIIIaJOTCll ra3onpOHll· 
11aeMOCTb H orneynopHOCTb CMeCH H ll 
60JJbllIHHCTBe cJJy11aee CHHJKaeTC!I BJia.lK
HOCTb, 'ITO yMeHblliaer ee rrpHJJllilaeMOCTb 
H yJJy111IIaer <PopMyeMOCTb. 0JlHaKo npH 
H3rDTOBJJeHHH <t>opM IlO-CblpoMy rJIHH3 JlOJJ· 
)!{Ha o6JJa,!I.aTb yMepeHHOH npO'IHOCTblO B 
cyxoM COCTO!IHHll, TaK KaK R npOTHBHOM 
cJJy11ae 33TPYAHlllOTCH Bbl6HBKa H UOJl.l'O
TOBKa orpa6oTaHHOH CMeCH 

fIJJaCTH'IHOCTb 

Onpe,!I.MlleTcH nJJacTtt'IHOCTb KaK pa3-
RocTb MelKJJ;Y 3Ha'leHHHMH BJJ3lKHOCTH, 
COOTBeTCTBYIOIUHMH HHlKHeil rpaHH!Ie 
TeKy'leCTH H npeJJ;eJJy paCK3Tb!B3HHH 

TIJJaCTH'IHb!e rJittHhl B cocraeax 41opM&
eo11ttb!x cMecel! 06ecne11nearor 11erKni o:r
ne11aroK MO,!leJJll H yMeHbllI3IOT OCblnae
MOCTb <t>opM 

3epHOBOH COCT3B 

Onpe,!leJJlllOT Mero,!I.oM OTMY'IHB3HHll 
D.JJ!I rJIHHHCTOH COCT3BJJ!l!Oll.\eH H pacce
BOM Ha CTaH,!I.3pTHb!X CHTax ,!I.Jl!I nec11a
Roii cocraBJJllJOIUeii. I<poMe roro, npo
Bepmor ,!lHcnepCHOCTb rJJllHllCTOH c o
CTaBJJllIOJUeii - ycraHaBJJl!BaJOT CO,!lep
)!{aHHe '13CTHU pa3MepOM OT 0,005 ,!1.0 
0,001 MM H Mettee 0,001 MM. Mero,!l oc
HOBaH Ha CKOpOCTH norpylKeHH!I '13CTHU 

3epnoeoil cocrae rJillH pa3Hoo6pa3eH, 
raK KaK CO,!I.eplKHT CBb!IIIe 50% rJillHHCTOH 
cocraBJJH!Oll.\eH (11acrnu pa3MepoM He Me
nee 0,022 MM). 3epttoeoii cocrae BJJHHer 
Ha CBll3YJOIUYIO cnoc o6HOCTb rJIHH, nJJaCTH'I· 
HOCTb H .Zlpyrne CBOHCTBa. TexHH'leCKHe rpe-
6oeaHllH no aepnoeoMy cocraey ycraHaB
JJttearorcH B 3aBHCHMOCTH OT Bl!,!I.a rJillHbl, 
Ha3Ha'leHll!I H ycJIOBHH npttMeHeHllll 



Tl po80Aa1Cenue ra6A. ~ 
CsolicTBa .popMOBO'IHblX rJIHH 

MeTOJl onpe1teneHH• 

B BO.ZJ.e B 3aBHCHMOCTrl OT HX pa3Mepa 
H TeMnepaTypbl BO.ZJ.bl. .n:ucnepCHOCTb 
onpe.ZJ.emnoT oT6opoM npo6 H3 BO.ll.HO
r JJHHHCTOii cycneH3HH qepe3 onpe.ZJ.eJieH
Hble npoMe}KyTKH epeMeHH B COOTBeTCT
BHH c Ta6JIH'IHb!MH .ZJ.aHHblMH 

BnH•HHe ceollcTB rnHHhI Ha Ka'lecTeo .popMOBO'l 
HhlX H CTep>KHeBbIX CMeceA 

l(OJIJIOH.D;aJibHOCTb 

Onpe.D;eJIHeTCH OTHOllleHHeM (%) Bbl
coTbI oca.ZJ.Ka K o6meii BblCOTe BO.D;HO
rnHHHCTOii cycneH3HH nocJie OTCTaHBa
HHH ee B Te'leHHe 24 'I • .n:m1 HCnb!TaHHH 
B npo6HpKy BblCOTOii OKOJIO 150 MM Ha
CblnaKJT I r B03.D;Yll1Ho-cyxoii u pa3MO
JIOToii rnHHbl H .ll.OJIHBaIOT 15 MJI .D;H
CTHJiornpoBaHHOH BO.ll.bl. TiocJie 3Toro co
.D;epMHMoe TIUaTeJibHO B36aJITbIBaIOT H 
.D;o6aeJIHIOT 0,1 r MgO, cttoea e36aJITbl
ea10T B Te'leHHe I MHH H OCTaBJIHIOT B 
noKoe Ha 24 'I, nocJie qero 3aMepHIOT 
Bb!COTY oca.ZJ.Ka 

XapaKTepu3yeT rnHHbl c TO'IKH 3peHns 
o6pa30BaHHH ycTOH'IHBOH BO.D;HO-rnHHHCTOij 
cycneH3HH. BJJHHeT Ha pacnpe.D;eJieHHe rnn. 
HHCTOii COCTaBJIHIOIUeii B <t>opMOBO'IH011 
CMeCH H 3THM OKa3blBaeT BJIHHHHe Ha npoq. 
HOCTb Ii nJiaCTH'IHOCTb <t>opMOBO'IHblX CMe
ceii 

CocTaB o6MeHHblX KaTHOHOB 

Onpe.ZJ.eJIHIOT no rocT 3594.2-77, 
fQCT 3594.3-77 cneuuaJibHblMH MeTO
.D;aMH XHMH'leCKOro aHaJIH3a H Bblpa}Ka
IOT B Mr·3KB Ha JOO r rnHHbl. I< 'IHCJIY 
o6MeHHblX KaTHOHOB OTHOCHT I(+, Na+, 
Mg++, Ca++ 

lleM Bblllle cyMMa o6MeHHblX KaTHOHOB 
B rnHHe, TeM Bblllle ee Ka'leCTBO. Tipu 06· 
Mette O.D;HHX KaTHOHOB Ha .D;pyrue MeHHIOT· 
CH CBOHCTBa rnHHbl. HanpHMep, npH o 6pa· 
60TKe KaJibUHeeoro 6eHTOHHTa CO.D;OH npo· 
HCXO.D;HT 3aMeIUeHHe KaTHOHOB Ca++ Ka· 
THOHaMH Na+ H 6eHTOHHT H3 KaJihUHeeoro 
CTaHOBHTCH HaTpHeBblM 

MuttepaJioruqecKHii cocTaB 

Onpe.D;eJJHIOT TaK }Ke, KaK .D;JIH necKa. 
Tipu 3TOM .D;n<t><t>epeHuHaJibHb!H TepMH· 
'leCKHH aHaJJH3 3aKJIIOl!aeTCH B cpaBHe
HHH .D;H<t><t>epeHUHaJibHOH TepMH'leCKOH 
KpHBOH HCnb!TyeMOH rJIHHbl c TepMH'le
CKHMH KpHBblMH .D;JIH H3y'leHHblX 'IHCTb!X 
MHHepaJIOB, npH'leM no HaJIH'IHIO 3K30· 
TepMH'leCKHX HJIH 3H.D;OTepMH'leCKHX pe
aKUHii npH6JIH}KeHHO ycTaHaBJIHBalOT 
MHHepaJIOrH'leCKHH COCTaB rJIHHbl 

OcHOBHblMH MHHepaJiaMH HBJISIIOTCH KaO· 
JIHHHT, rH.D;pOCJIIO.D;bl H MOHTMOpHJIJIOHHT, 
KOTOpble onpe.D;eJIHIOT BH.D; rnHHbl H ee H3· 
3Hal!eHHe. Jly'lllIHMH rmrnaMH C'IHTaIOTCff 
MOHTMOpHJIJIOHHTOBble (6eHTOHHTOBble) . 
0HH o6ecnel!HBaIOT Bb!COKYIO CBH3YIOIUYJ0 
cnoco6HOCTb, nJiaCTH'IHOCTb H .D;OJiroeeY· 
HOCTb <t>opMOBO'IHblX CMeCeH. Mettee Ka~e· 
CTBeHHblMH HBJIHIOTCSI rH.D;pOMIO.D;HCTble rJ!ll' 
Hbl 

Ha6yxaeMOCTb 

Onpe.D;eJIHeTCH oTHollleHHeM norJio· XapaKTepu3yeT cnoco6ttocTb rJIHHbl no· 
IUCHHOH BJiarH K nepeoHa'laJibHOH Macce rnomaTb BJiary. 3aBHCHT OT CTpOeHHH KpW 
rJIHHbI. Hcnb!TaHHe npoeo.D;HT Ha cneuu- cTaJIJJHl!ecKoii peweTKH rJIHHbl H KOJIH'lecr· 
aJibHOM npu6ope, ycTpoeHHOM no npuH- ea npuMecefi. Ilo Ha6yxaeMocTH oKa3bIBae1 
u1my coo6ma!OIUllXCSI cocy.D;OB HeKOTOpoe BJIHHHHe Ha H3MeHeHHe p a3Me· 

poe OTnel!aTKa <t>opM, H3rOTOBJIHeMbIX no· 
cyxoMy, H Ha xapaKTepHCTHKH BO.D;HO-rJJil' 
HHCTblX cycneH3Hil 
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ll poao1t{)!CeHUe Ta6/t. 64 

MeTOJl onpeaeJieHHll 
BJIHHHHe csoHcTe rJ1HHh1 tta Ka11ec·1Bo ¢opMOHL4H-bJ.X: 

H CTep)l{HeBhlX CMeceH 

K o HI.\ e HT p a I.\ l! ll B o JJ. op o JJ. H bl x ll o Ho B (pH) 

OnpeJJ.eJillIOT TaK llie, KaK ll B necKe, 
'f0•1bKO )I.Jill l!Cnb!TaHl!ll 6epyT HaBeCKY 
Maccoil 8-10 r ll B CTaKaHql!K np11J111-
sa10T 80-100 MJI )l.l!CTl!JIJillpOBaHHOH 
so.llhl 

BJ1ll51H11e pH rJIHHbl noJJ.o6Ho ee BJilllI
Hl!IO B necKe. Ha6JIIOJJ.aeTCll, qTo c nosbl
weHHeM pH npoqHOCTb <t>opMOBOqHoii CMe
Cll B ropllqeM COCT05iHllll B03pacTaeT. Tipo
CTellllll!ll aHaJIH3 no onpeJJ.eJieHHIO pH rJIH
HbI Il03BOJilleT oqeHb 6blcTp0 yCTaHaBJJll
BaTb, 113 KaKoro MecTa pa3pa60TK11 noJJy
qetta )l.aHHall napTHll rJIHHbl 

OrHeynopHOCTb 

OnpeJJ.eJillIOT TaK llie, KaK )I.Jill necKa. 
)lJJ51 l!Cilb!TaHJrn Ha Cl!HTepoMeTpe ,UH
Tepra roTOB51T CTaH)l.a pTHb!e o6pa31.(bl, 
COCT05111.\lle 113 50% necKa ll 50% l!Cnbl
TyeMOH rJil!Hbl np11 onrnMaJJbHOH BJJa)K
HOCTH. YnJJOTHe1rne o6pa31.(0B npo113BO
.ll51T 30 yJJ.apaM11 rpy3a Konpa (no-15 c 
KalKJJ.OfO TOpl.\a). TiepeJJ. l!Cnb!TaHlleM 
o6pa31.(bl Bb!CYlllllB3IOT npll Me)l.JieHHOM 
no,ribeMe TeMnepaTypbI JJ.O 110° C 

OrneynopHOCTb <t>opMosoqHNX rJillH, TaK 
llie KaK ll necKa, 3aBl!Cl!T OT Hl!Jlllqllll ~ 

Heil np11Yreceil JJernonJJaBKl!X OKl!CJibB. Or;. 
HeynopHOCTb OK33bIBaeT 60JJblllOe BJ!HllHHe 
Ha o6pa30BaH11e np11rapa Ha nosepxHoCTH 
OTJlllBOK ll )l.OJ!fOBeqHoCTb <t>opMOBOqHb!X 
cMeceii 

X11MI1qecKI1il cocTas rJIHHbl 

AttaJill3 np0113BO)l.lIT no rocT X11MI1qecK11il cocTaB n:aeT HeKoTopoe 
2642.1-81. Tip11 3TOM onpen:eJIHIOT co
,lleplKaHl!e B rJil!Hax Si02; A'20a; Fe203; 
CaO; MgO; Na20; K20; S03; C02, ce
pb1 cyJih<t>arnoii ll noTepIO np11 npoKa
JIHBaHllll 

rrpe)l.CT3BJJeHl!e 0 KaqecTBe rJil!Hbl - CBll· 
3YIOil.\eil crroco6HocTH, orneynopHOCTll H 
n:pyr11x noKa3aTeJJHX 

§ 21. Ce113yiow,He MarepHanb1 

KpoMe cpopMosoqHoil rJil!Hbl B KaqecTBe CBH3YIOil.\ero JJ.JJH rrpHroTOBJJeHllH cpop
MosoqHhIX ll CTeplliHeBblX CMeceil HCnOJib3YIOT opraHl!qecKHe ll HeopraH11qecK11e 
Marep11aJib1. Hx ycJIOBHO n:eJJHT Ha Tp11 KJJacca: A, B, B. KJJacchl A H B BKJIIOqaIOT 
opraH11qecKrre CBH3YIOil.\l!e MaTep11aJibI, KJJacc B - HeopraH11qecK11e. Opratt11qecK11e 
CBH3YIOm11e MaTep11aJib1 6brna10T HeBOD:Hb!e (KJJacc A) l! BOD:Hb!e (KJJacc B). Bee He
opraH1111ec1rne CBH3YIOil.\l!e KJJacca B OTHOClIT K BO)l.Hb!M MaTep11aJ1aM. Tio npoqHOCTll 
opra~mqecK11e l! HeopraHHqecKHe MaTepHaJibl JJ.eJJlIT Ha Tpll rpyrrnbl: I, II, III 
(Ta6JI. 65). CB513YIOil.\lle CBOHCTBa MaTepl!aJIOB Ol.(eHl!B3IOT no TeXHOJIOrnqeCKllM npo-
6aM, COCTaBJJeHHblM 113 necKa ll CBH3YIO!l\ero MaTepl!aJJa. 

65. CBH3YIO~He MaTepHaJihI 

KJiacc MaTepHaJios 

fpynna YaeJibHall opraHH'leCKHX 

MaTepHaJIOB npottHOCTb, 

I 
HeOpraHH'leCKHX 

Kfla BOJlHblX-B 
HeBO.U.HhIX-A BOJlHb!X-5 

I >600 A-1, JJbHHHoe MacJJo, B-1, CBH3YIOIJJ:He B-1, llil!D:Koe 
OJJH<t>a-OKCOJ!b, CBH3YIO- M<I>-17, M, MCB, CTeKJJ(} 
11111e TI, TIT, TITA, KO, CM-I ll JJ.p. 
llYJ1bBep6aKeJ1l!T II JJ.p. 
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Fpynna 
11arep11aJ100 

II 

m 

Y.11eJ1bHa• 
npOllHOCTb, 

KITa 

fl poaoA:J/CeHUe Ta6.A. 65 
KJiacc M:aTep11aJIOB 

opraHHqecKHX 

HeBOJlH1>1x-A I BO)lHb!X-6 

HeopraHH•ecKHI 
BOAHIU-B 

300-600 A-2, fT<t:>, CJTK, BK, B-2, CBH3YJOil.{He B-2 I .IIJl Ii ,!lp. en, CB, K.T, K.B, 

<300 A-3, ,!lpeaecHhIH 
.l{eKCTpHH H ,!lp. 

neK B-3, cyJibcj:mrnal! B-3, l.{eMeHT 
• 

6ap,!la, naTOKa cjlopMOBO'IHble 
rJIHHbl 

)J.Jlll npHrOTOBJieHHll cjlopMOBO'IHh!X Ii CTep:arneBh!X CMeceif IIIHpOKO npHMeHlll01 
CBH3YIOU1.He Ha OCHOBe cpopMaJib,!lerH,!lHh!X Ii cjlypaHOBh!X CMOJI (Ta6JI. 66). B Ka'leCT 
Be CBH3YIOil.{ero MaTepHaJia HCilOJlb3YIOT H COBMell.{eHHhle CMOJlhl - MO'leBHHocj>opMaJib 
AerHJUiof}>ypaHOBhle, cjleHoJiocjlopMaJib.!lerH.!lHOcjlypaHoBhie H .!lp. CMOJihl npH.na10T cMe 
CJIM xoporny10 ¢opMyeMOCTb, y ,!lOBJleTBOpHTeJibHYIO TepMOCTOHKOCTh, xoporny10 Bbl6H 
BaeMOCTb. 

CMOJibI ropl!'lero TBep,!leHHll (cM. Ta6JI. 66) npHMeHl!IOT B KpynHocepHii:HOM H Mac 
ICOBOM npoH3BO.!lCTBe c HCilOJlh30BaHHeM cnel.{HaJibHOH MeTaJIJIH'leCKOH MO,!leJibHOH 
0CH3CTKH, o6opy.!lOBaHHll H npHcnoco6JieHHH .!lJlll Harpeaa MO,!leJieH H CTep.lKHeBbll 
ll.llUfKOB. 

CMOJlbl XMO.!lHOro rnep,!leHHll (cM. Ta6JI. 66) npnMeHHIOT KaK B MaCCOBOM, TaB 
H a MMKocepHHHOM n cepHiiHOM npOH3BO.!lCTBe. B Ta6JI. 67 npnae,!leHh! KaTaJIH3aTo 
[>bl .llJlll nec'laHO-CMOJll!Hh!X XOJIO.!lHOTBep,!leIOil.{HX cMeceii, B Ta6JI. 68 - .no6aBKH .!lJlll 
apurOTOBJieHHll XOJIO,!lHOTBep,!lelOil.{HX CMeceii. 



MapKa CBB3yl011\erO f'OCT, TY 

M-19-62 rocT 14231-78 

YKC rocT 14231-78 
YKC-JI TY 6-05-1336-76 
YrTC 

KC-68 rocT 14231-78 

M-3 TY 6-05-1596-72 

BK-I TY 6-05-111-205-75 

BC-40 TY 6-05-1750-76 

K<I>-107 

K<I>-90 TY 6-05-1310-71 

K<l>-40 TY 6-05-1614-73 

....,. ....,. 

66. CBH3YIOW.He Ha OCHOBe CHHTeTH'!eCKHX CMOJI (PTMH83-31-78) 

nJIOTHOCTb 1 

r / cM3 

1,26 

1,26-1,29 
1,26-1 ,29 
1,18-1 ,22 

1,24-1 ,25 

1,175-1,250 

1,18-1,26 

1,22-1,24 

1,20-1,25 

1,22-1,24 

1,22-1,24 

YcJIOBH3SI esa3KOCTb 
110 B3-4 11pH 20°C, c 

20-100 

40-70 (no 83-1) 
40-70 (no 83-1) 

50-120 

20-90 

40 

20 (no 83-1) 

20-37 

30-80 

13-17 

25-60 

pH 

7,2-8,5 

7,6-9,0 
8,0-9,0 

6,5-8,0 

7,2-9,0 

7,2-9,0 

6,5-8,4 

7,8-9,0 

7,8-9,0 

8,5 

6,7 
9,5 

19,0 

8,0 

8-9 

8-9· 

38,9 

34,5 

25-35 

20 

KaTeropHB 11o>Kapoe3phl 
OII3CHOCTH 

He rop101Jal! so.nopa.cT-
BOpHMal! }KH,nKOCTb 

To *e 
» 
» 

KaTeropHR B. He rop10-
1J351 so.nopacrnopttMaH 
}KH,nKOCTb 

To *e 

06naCTb npHMeHeHHB 

CTeP*"" ,nJJH l.\BeTHblX 
H qyryHHblX OTJJHBOK 

To )Ke 
» 

CTep>KHH ,nJJH qyryttHbIX 
OTJIHBOK 

CTep>K1m ,nJIH OTJIHBOK 
H3 l.\BeTHb!X cnJJaBOB 

To *e 

CTep*HH qyryHHb!X OT-
JJHBOK 

To >Ke 

CTepl!(HH ,nJJH qyryHHblX 
OTJIHBOK 

CTeP* "" ,nJJll OTJJHBOK 
H3 l.\BeTHblX cnJJasos 



n poao11:J1Cenue ra611. 66 

Map1<a CBH3JIO~ero fOCT, TY 
TIJJOTHOCTb, YcJJOHHaff BSl3KOCTb 

pH 8~ KaTeropHH noJKapoespb1 
06AaCTb npHMeHeHHH r/cM 3 no B3-4 upH 2o•c, c ., onaCHOCTH 

~~ 
~~ 

<l>ypHTOJI-107 TY 6-05-211- i,2 30-90 5 l(aTerop!1l1 B. He rop10- CTepmHH .llJIH CTaJihHhIX 
860-75 qaH BO.llopacrnop11Mall H qyryHHblX OTJIHBOK 

mH.llKOCTb 
<l>OpHTOJI-125 1,2 20-70 6,5-8,5 Tb me To me 

TY 59-121-77 

<I> eHOJJO<i> yp a Ho B hie 

<l><l>-l<l>M TY 52-52-72 1,3 5-120 PacrnopHM B CI!HpTax: > 
<i>YPHJIOBOM, 3THJIOBOM, 
aneToHe 

<I> <I> -1 <I> 1,3 .LI.a 150 To me > 
TY 6-05-211-849-73 

<l><l>-1 CM 1,3 30-90 > 

<l>yp<l:>ypoJI ( 1 copT) 1,16 7 > 

1(0<1>4 TY 38-30257-76 70 CTepmtt11 .llJill CTaJlbHbl~ 

OTJIHBOK 

<l>eHOJlbHble 

O<l>-1 TY 6-05-1641-73 1,18 150 lcl! B BO.lle He pacTBOPHJOT-1 To me 



67. KaTaJJH3aTOpb1 )I.Jiii nec11aHO-CMOJJRHblX xojjO)l.HOTBep.11.eiow.ux CMeceA 

MapKa 
COCT3B rocT, TY TipHMe'l3KHe K8T8AH33T0p3 

OK Opro<f>oc<f>optta11 KHCJIO- rocT 10678-76 JJ:JJH OTBep:lK.!le-
Ta TIJIOTH OCTblO 1,65- f!Hll Kap6aMH.!lHO-
1,67 r/cM3 cpypaHOBbIX CBH3YIO-

mux 
AKO A30THal! KHCJJOTa II op- rocT 101-18 To :lKe 

ro<f>oc<f>opHal! KIICJIOTa II 10678-76 
(cMeCb B COOTHOll!eHHH 

A)KO 
3: 4) 

A30THOKHCJJoe :lKeJJe3o II rocT 411-77 
opro<f>oc<f>opHal! KIICJIOTa II 10678-76 
(cMecb B COOTHOll!eHHII 
3: 4) 

BCKKIT BeH30CYJJb<f>OKHCJJOTa II TY r AITY 25-66 JJ:JJH ornep:lKAe-
KOHTaKT ITerposa (cMecb f!lll! <f>eHoJJo<f>ypa-
TIJIOTHOCTblO 1,26- HOBbIX CBll3YIOIUIIX 
1,29 r/cM3) 

BCK BeH3ocyJJh<f>OKHCJJora TY r AITY 25-66 JJ:JJH OTBep)l{)l.e-
(paCTBOp IIJIOTHOCTblO Hill! CBll3YIOIUIIX 
1,25-1,30 r/cM3) Bcex KJJaCCOB 

68. )J,o6asKH .II.Jiii npuroroBJJCHHll xono.11.Horsep.11.eiow.ux cMeceA PTM2H83-3t-78 

HauMeHOB3KHe A06aeoK, rocT, TY I 
0KHCb :lKeJJe3a, MPTY 

MXIT 6-10-602-66 

JJ:peaecHal! MyKa, fOCT 
16361-79 

3THJJOBb!A CI!HpT, rocT 
17299-78 

0KHCh aJJIOMHHHll, TY 
38-101-190-71 

I<oJJ'le.!laHoBblH orapoK (or
xo.n rrpH rrpoH3BO.!lCTBe cep
Hoii KHCJJOTb!), TY 6-08-239-
72 

UeJ1b npuMeKeHHH 

ITpe.11.oraparueHHe ra3oBoii 
nopHCTOCTII, npoce11eK Ha OT
JIHBKax, YJJY'lllleHHe 'IHCTOTbl 
Ha noaepXHOCTII 

Y.~y11ll!eHHe ITO.!laTJJHBOCTH. 
ITpHMeHl!JOT )I.Jill OTJJHBOK, 
CKJIOHHbIX K o6pa3oBaHHIO 
rpeIUHH 

y JJY'lllleHHe :lKHBY'leCTH 
(.!lettCTByer KaK IIHrH6HTOp) 

y JJY'lllleHHe 'llICTOTbl no-
sepxHOCTII OTJllIBOK II yaeJJH
'leHHe CKOpOCTII OTBep:lK,!leHHll 
crep:lKHeif 

YJ1y11ll!eHHe rroKa3aTeJJeif 
cMecH, ycKopeHHe OTBep:lK.!le
HHll 

YcAOeHH xpaeeHHH 

B cyxHx noMerueHHl!X 

To :lKe 

B coorsercrsHH c 
,!lettCTBYIOIUHMII npaBH
JlaMH xpaHeHHll CTI!Ip
TOB 

B cyxHX ITOMeIUeHHl!X 

HasaJJOM B cyxHX 
TIOMerueH!Il!X 

§ 22. C))opMOB04Hble H CTep>t<HeBble CMeCH 

<l>opMOBO'IHble CMeCH TIO,!lpa3,!leJJl!IOT Ha eOUflbte, npe,!lHa3Ha'!eHHble .!lJlll 3aTIOJJHe
HHll scero 06-..eMa OTIOKII c MO,!leJJhlO; o6AUlf080'lflbte, o6pa3ylOIUHe npHJJera!OIUHH K 
MO,!leJJII o6JJHD:OBO'IHblH CJIOH <f>opMb!; 1tanOAHUTeAbflble, CJJy:lKaIUHe .!lJlll 3aTIOJJHeHHll 
ocraBll!erocll o6'beMa OTIOKH TIOCJJe HaHeceHHll o6JJHD:OBO'IHOro CJIOll. 

JJ:JJH H3rOTOBJJeHHll <f>opM npHMeHHIOT TaK:lKe TIJJaCTII'IHbie caMOTBep,!leIOmHe CMeCH 
(ITCC)' .!lJlll H3fOTOBJJeHHll crep:llrneif II <f>opM - :lKII.!lKOTIO.!lBII)l{Hble caMOTBep.!leIOmtte 
CMeCH ()KCC). Pen:enrypa MHOrO'IHCJJeHHblX COCTaBOB CMeceif c HCTIOJlb30B3HHeM 
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69. 06JJHl:.\OB0'1Hble it>opMOBO'IHble CMeCH JI.Jiii qyryHHblX OTJIHBOK 

Cocran, % Ceoikrea 

nee OK "' "' I lp OllHOCTb, Kna ... 
"' "' ~ ~ u " l:::: " " "' :.; " :0 t::( ., ,... 

"'~ = ' 
OTnHBI< <!>Op Ma u Q ,... 

"' "' u :cu 
0 " "' 0 a.i t; "0 

"' " " " 
., 

"'u BJia>KHOCTb 1 "'u 
"' :0 0 g :c 

5 ~ t:{ % "'0 i'::.: IK016 1K0315 2KPK :c :c ::; 
,... 

~ (,,.I ... u 2 = §48. 4.1 
uo:s: 

0 " "' » -&., "'" "'>< = a. " " " "'"' 0 :0 - uO a.» :c 
0 " 0 .. " a. "u"' c. = ca u S 
'8 a. .... "' 

,.,,,, ., "' ., :? "' .. » u <.no .... "':c :cu :c :c"' ... 

Cpe.11.tt1111 Cyxa11 - 25-50 - 59-32 12-14 4 - - - 60-80 6-7 50- 80 >300 
Kpynttai1 - 40-60 ~ 40-12 12-16 8 - - - 80-100 6-8 50-80 >300 
Cpe.l.\HHll Tio.ll.CYllleHHall - - 96-97 - 3,0-4,0 - - 2,0 2,0 >70 2,8-3,4 15-18 150-250 
Kpyntta11 - - 90-91 - 2,0-2,5 7 - 1,5 1,5 >JOO 2,8-3,4 10-13 150--:250 
MeJ1Ka11 Cb1paH 61-62 - - 18 0,-0,5 - 20 - - >70 4,5-5,5 20-25 -

70. E.11.nnb1e it>opMOBO'IHble CMecn JI.Jiii qyrynttblX OTJJHBOK 

Cocrne, % CsoH:cTsa 

necoK 

OrnHBKa 
r a3011pOHHuae. 11 pOlfHOCTb Ha 

<j>OpM OBO•IH aH yrO.nb M OCTb R Ch!pOM- RJ13>1CH OCTb 1 C>KaTHe 8 

IK016 IKC315 no1 
o6opornao 

6eH1'0HH'f 
r JJHHa MOJIOThlH: COCTOJI HHH, % Chlp OM COCTOH .. 

CMeCb e.11. HHH, KCTa 

MemrnH, cpe,l.\HHH 4,5 - 1,5 92-93 - 0,5-0,75 0,8 >70 4,0-4,5 40-50 

Cpe.l.\HHH - 4,0-8,0 - 88,2-94,7 0,4-0,82 - - >JOO 4,5-5,5 75-85 

TI pH Me 'I a H 11 e . B coCTa8 e,l.\HHbIX YJJYl!llleHHhlX cMeceii .l.\JJH cpe.l.\HHX OTJJH80K 880.l.\HT 3% (oT Maccbr 6eHTOHHTa ) KaJJbl.\HHHpo-
naHHoi'1 COJJ.hI; 0,5- oo ac6ecTonol1 K o !ll1rn ; 0 4-1,0 % .UP.e Bec 11 o ro nec1<a (11JJ11 6 11 T.)'.Ma). · 5,5-- 6,5% B OJI.bI. 



00 

71. HanoJ11rnTeJibH1>1e <jlopMOllO'IHbie cMecu ,II.Jiii qyrytttt1>1x OTJIHBOK 

Cocrne, % CeoiicTBa 

0TJIHBK8 ra3onpOHHil3eMOCTb o6opOTH89 <jlopMOBO'IH ag 
2KPK CMeCb fJIHH3 B CblpOM COCTOHHHH 1 % 

KpynttaH 

Cpe.n;HHH 

0TJillBK8 CMecb 

LJ:yryHH3!1 E,n;HH3ll 

E,n;HH3ll c 
MeHHOH 

HOCTblO 

E,11.HH3ll c 

IlOHH-

BJI3M-

Bb!CO-

KOH npO'!HOCTblO H 

IlOHHMeHHOH BJl3)!{-

HOCTblO 

9 
93 

83-84 
6,5-7,5 
7,0-8,0 

eJl. 

>80 
>100 

4,8-5,5 
4,2-5,0 

72. CMecu ,11.JI!I H3roTOBJieHH!I cpopM Ha aBTOMaTH'leCKHX JIHHH!IX 

COCT8B, % 

0 rasorrpOHll-

" rrecoK o6opOTH89 <jJOpMOBO'I- 0 cm13yww.ee uaeMOCTb 
6eHT0Hll'f :E 

IK016 cMech H3H fJIHH3 
.0 

KO KpaxMaJIHT B Cb!pOM 

" 
COCTOSIHHH 1 

o.:s: eJl • .. :0 » ,_ 

4,0 95 - 0,3-0,5 0,3 0,3 - >50 

5,7 92-94 ~0,6 - >0,5 0,01- - >55 
0,03 

2,5-5,4 91,0-96,3 1,2-3,0 - - - 0,015- 140-180 
0,05 

11p04K0CTb Ha C>K3THe 
B CbipOM COC10SIHHH, 

KTIB 

45-55 
40-50 

Ceoiicrea 

npOllHOCTh 

BJI3>KHOCTb 1 
Ha C»C3HHe 

% B Cb!pOM 
COC'COJIHHH 1 

KTia 

3,5-4,0 45-55 

2,8-3,2 40-50 

2,9-3,3 160-19{) 



73. OoJJH(\OBO'lllble nee )I.Jiii 'lyrynilblX <itJiHllOlt 

Cocrne, % C eolicTBa 
·-

npO'IHOCTb, Kna 

0TJJHBK3 pacTBop <jleppoxpoM· 
r aaonpoaHu ae· 

necoK <jJO MOBO'I· yrOJJb >KHJlKOe MOCTb B C,.~M BJI3>KHOCTb, Ha p acTHJKeuHe 
2KPK H8ff r.llHHa MOJJOT .. il C'feKJIO eJ1KOro Hblil WJJ3K COC'COHHHH , % H3 nocne B,.AeplKKH H3Tpa e11. C>KaTHe ua eoa11yxe 

1 'I 

KpynHaiI 43-45 4-5 2,5 5,7 0,4-0,8 0,9-1,1 150 3,5-4,0 15-25 50-60 
Cpe.n:mrn 85 3,3-4,3 2,4 5,6 0,4-0,8 2,4-2,8 150 3,4-3,8 18-30 70-100 
TIJIOCKOCTHaH 90 - 1,2-1,4 5,6 0,4-0,8 3,4-4,2 150 3,4-3,8 13-30 100-130 

TI pH Me lj a H H H: I. TipolJHOCTb Ha paCTH}KeHHe c yseJJHlJeHHeM BbI,n:ep}KKH Ha B03,n:yxe B03pacTaeT. 2. B COCTaB CMecew ,n:JIH 
¢opM KpymiblX OTJIHBOK BBO.ll:HT 43-45% pereHepuposaHHOro neCK<!. 

74. )l(H)J.KHe caMOTBep.u.elOll{He CMecu ()l(CC) )J.Jlll qyryHHblX H craJibHblX OTJIHBOK 

COCT3B, % CeoAC'rea 

mg J.J .. .. = .. "0 1: .. = " .... .. = .. = El g;«I * =~ " .. .. 0 0 ::!l = = '-':.::.: 
0TJJHBK3 CMeCb :0 " 

.. .. 
~ e ~ :l ~ .. * -:! l5 "' 

0 :;s :.:: .. "' = =~:r p.. = " .. " ::!l ~g~; ~ t~: :.:: ,,. 0 ... .. 
0 

IN 
0 ::!l "" 

u 
"" 0 ..... ... ... .. < 0 0 .... 0 0 0 .. 0.).11:(-

"' ::!l .. >. "' ""' p.. 0 
~ &i ~ = = .. >. e " " '""" u .. g: * :r "" "" 0 "' "' 

..... " .. 0 u" .. 0 .. .. .... 0 .. «I li 4) >, g.g g -e- >. * C( " " ::!l • Po :r: .. -e- ""'u-: t:( .. 
4yryHHaH KpymrnH H 06JIHI_\OBOlJHaH 86-88 - 1,0 - 6,7- 0,2- !_0,06- 1,2- 3-4 >20 4,7- >200 

cpe.n:HHH 7,0 0 ,4 0,0tl. 1,4 5,3 
CTaJibHaH KpymrnH H 86-88 1,8- - 0,2- 6,7- 0,2- 0,06- 1,2- 3,3- >15 5,0- >250 

cpe.n:HHH 2,8 0,3 7,3 0,4 0,08 1,4 4,3 5 ,5 
4yryHHaH HJIH CTaJibH3H HanoJIHHTeJibHasi 92-94 - - - 3,8- - 0,06- 1,1- 3 >300 3,5- 100-130 

KpymrnH H cpe.n:1rn51 4,0 0,08 1,3 4,0 

TI p H M e lj a II He. fa3onpOIHil.\aeMOCTb H npO'lHOCTb CMeceii c y seJ111LJeI·IHeM BbI,n:ep)KKH Ha B03.n:yxe B03p aCTaIOT. 



75. CocTaebr l.leMeHTHblX *HJl.KHx caMOTeepJ1.etow.Hx CMeceii " nx l!itt3HKO-XHMH'lecKne ceoiicTea 

y CKOpHTenH TBepAeHHH Dpe11en 11po<1HOCTH 11pH cJK aTHH, Klla, <1epe3 

Keapnenb1il nopTnaHJJ.-
.UC-PAC Bou 

-

ueCOK ueMeHT 
Kapl5oHaT amOMHH3T 

reKcaMeTocjJoc-
cjJST H3TpHH 1 'I 3 'I 

85 15 0,1 7,5 - - - - -
85 15 0,1 7,5. - ~ 1,5 80 130 
85 15 0,25 7,5 - 1 0,75 - w 50 
85 15 0,05 7,5 1,5 - - 60 130 
85 15,. 0,05 7,5 1,5 - - 100 270 

* DoprnaHJl.l.leMeHT noMOJJOT .!lO y.!leJJhHOH noeepxHocTH 4500 cM2/r; HCXO.!lHall y.!leJJbHaH nosepxnocTh 2550 cM2/r. 

76. THDOBble CMeCH )I.Jiii CTaJibHblX OTJIHBOK 

I CocTae, % Ceotlc·rea 

neCOK 
.0 
u ., 
:.: ra3011pOHH .. u 

24 'I 

600 
220 

1000 
500 
640 

' ., ' 
iii u 
uo u ., 

0TAHBK3 CMecb ~[~ cjJOpMORO'I- .. cynbcjJHTH3ff ., uaeMOCTb B RJJ3>KH0CTb, 
!--< 2::.:: HaH rnHHa ., 6ap11a :;; ChlpOM COC- % K02A K031513 K0!6A :c :c g LJ ':s:.-.... u"' ·roHHHH, e.u.. 

0 " "' :c.,"' 
0. "'" :r :c 

I 0 .,., 0.,"' 

I 
\0 0." "'"' 0 0 "'0 t:: !-o ... 

Kpynnal! 06JJHUOBO'!Hal! 15,5-50,5 - - 4-9 40-80 ~0.5 - 70-100 5-7 )()-70 
IJ.JIH cyxttx cpopM 

5-7 35-60 KpynHal!, CKJIOH- 12,5-45,5 - - 4-9 40-80 1,5-2,4~ - 70-100 
Hall K ropl!'IHM Tpe- ~8 
l.UHHaM 

100-13" 4,5-5.S Cpe.!lHllll 06JJHUOBO'IHal! - 33,5-51 ,0 - 6,8 40-60 ~0.5 - 5(1-70 
IJ.Jlll Cb!pb!X <jJOpM 

16,5-53,0 3,0-5,5 40-80 ~0.5 80-10013,5-4,5 30-50 MeJJKal! - - -

MeJJKaH EJ1.HHa11 JI.JI!! Chi- - - 6,5-8,0 - 90-97 1,5-2,0 - 80-100 3,5-4,5 30-50 
b!X 0 M p <!> p 



~ 77. TnnOBbie CMeCH AJJ!I OTJIHBOK H3 U.BeTHblX cnnaBOB 

CocTaR, % Csol\crea 

neCOK 

6 :l: " 0 0. ra3011pOHH- 11pOttHOCTb 

Cnnas CMecb o6opoTHaH, 
:i: 

CyAbCjlHTHaH " uaeMOCTb Ha C)f{3'fHe 

""' Ma3yT "' 
BJl3)KH0C'fbt 

K016A KO!A <- CMeCb ~~ 6apAa "' B ChlpOM- % R Ch!pOM 
.... 

"'"' ""' 
COCTOHHHH, COCTOSIHHH 1 

12< <!> ~ g.~ eA. KCTa 
o- S' 0. 00 \0 <!> 

,_.., 
~~ 0" -&'-' 

Me,n:ttbtfi 06m1u.osoq- 20-40 - - 60-80 10-15 - - - >30 5,5-5,7 40-60 
H3ll ){Jill cyxHx 

cpopM 

06nmi:osoq- 18,5-59,0 - - 40-80 8-12 1,0-1,5 - - >30 4,5-5,5 30-50 
l!351 AJIH Cblph!X 

cpopM 

E,n:HH351 AJIH 7-10 - - 32,0-88,5 8-12 1,0-1,5 - - >30 4,5-5,5 30-50 
CblpbIX cpopM 

06JIHU.OBOq- - 19,5-39,0 - 60-80 8--12 - 0,5-1,0 - >20 5-6 40-60 
H351 ){Jill cyxHx 

cpOpM 

AmoMHHl!e- 06JI!!UOB0q- - 20-40 - 60-80 8-12 - - - >20 5-6 30-50 
Bble H351 AJIH CblpbIX 

cpOpM 

E.n:mrb1e J{Jl51 - 8-10 - 90-92 8-10 - - - >20 4,5-5,5 30-50 
CblpblX cpopM 

ManmeBhIH E,n:HHhie AJI51 - - 10-15 85-90 - - - 5,9 30-70 4,5-6,0 40-80 
Cblpb!X cpOpM 

TI p I! Me q a H He. B COCTaB CMeceii AJI51 cpopM ManmeBhlX OTJIHBOK BBOA5IT 1,5-2,0% KpellHTeJI51 4fY (HJIJ1 4f<t>). 



78. Tunoebte ctej)xrneeble CMeclt Ji.Jill py11110A it>opMoeKil \tyryn1tbix Ii CTaJ1bni.1x oTJilinok 
,. -

COCTBB 1 % CeollcTBa . 
necotc npo•rnocTb, KTia 

~ 
CBS13J!Oll\He 

CTeplKeHb = ac6ecT08aH ApeeecHh1e CJJibljlHTHBH Cl3 (HJIH ra3onpoHnuae- BJia>KHOC'fh, .. KpOwKa OHHJJKH <lap.Ila KO) MOCTb R CJJ<OM % Ha ClKaTHe Ha pacTHlKeHne 
!KOl6 2KPK 0 

"' COCTOHHlUI, e)l. 8 Cb!pOM e cyxo,,,; 
0., 

COCTOHHHH COCTOHHHH :>l = c."' 
0"' 

-& .. 

Kpy11Hb!ii: - 72-73 9-10 IO 8 - 3,9 >60 7,9-9,0 35-50 350-600 

Cpe.nHHii: 82-83 - 4-5 ~ 13 - 4,2 >150 3,2-3,6 15-18 280-420 

MeJJKHii: 96-97 - 3-4 ~ - 4,3 3,5 >150 2,8-3,4 10-12 800-1200 

79. THllOBble CTep:HrneBbie CMeCH ,!I.Jill MaWHHHOii: ljlopMOBKH 11yryHHblX H CTaJibHbIX OTJIHBOK 

Cocrne, % CnollcTBa 

He CO!;{ npottnoCTb, KDa 

CTeplKeHb CBH3JIOll\ee 
ra3011pOHH~ae-

¢opMOBQq- ac6ecTOBaH CJJibcjJHTHBH MOCTb B cyxoM BJI 3>KHOCTb, 
H3Sl rJIHH3 l(p0ll11{8 Gap.Ila Cli (HJIH COCTOMHHH, % Ha C)l{3THe Ha paCTH)KeHHe 

1K016 2KPK KO) ell. B Cb1po:\1! s cyxoM 
COCTOHHHH COCTOHHHH 

Kpy11Hblii - 19 1-2 3 3,3 3,3 >180 2,9-3,4 13-15 4D0-700 

Cpe.nHHii - 19 0,5-1,0 3 3,3 3,3 >180 2,9-3,4 11-13 400-700 

MeJIKH!i 97-98 - 2-3 - 4,3 3,6 >150 2,8-3,4 7-8 800-1200 



00 
O"> 80 Crep)f{HeBble CMeCH cne11uaJibHOro Ha3Ha'leHHH )l.JIH 'l~TYHHblX H CTaJibHblX OTJIHBOK 

Coe-me, % CnoiiCTRa .. 
npOttHOCTb, KTia ot 

c:i. .. 
"' 

.. 
:;; IO ~ ra30TTpom1-

"' = "' CMeCb "' c:i. "' CBH3YJOW.ee "" uae.\10CTh BJl8>KHOC'fb 1 = " ... = :;; 
Ha C1K3THe Ha pacn1meHHe ,,. ,,. = ... KO (HnH CE) = .. e cyxo;i % 0 .. = "' 

0 ... COCTOUHHH 1 B ChlpOM e cyxoM .. ... .. '9< c:i. ="' "' 
o., "' s "' ... 0 c:i. en. COCTOHHHH COCTOS!HHH 

0 :s= '9< " u ,. ... 
u """' .. c:i. 

"' c:i.o: 

" ~~ c:i. "' >. 
~ "" t: ... :s u ::1::1 

AHTHnpurapHaH 94-95 1-2 4 - 3 3 3 - >150 2,8-3,4 10-12 800-1200 
L(Jrn JieHTO'IHblX 92-93 1-2 - 6 3 3 3 - >150 2,6-3,0 12-14 1200-1500 

:rep:>1rneii 
JlerKOBbI6tteaeMaH 75 3 10 12 2,5 4,5 2 - >150 4,0-4,5 12-15 600-700 
.[(Jill JIHTHHKOBblX 96-917 3-4 - - - (5,0) - >150 2,8-3,4 10-12 500-800 

qarn 
UttpKoHoean IlOBbl- - 2 - - - 1,5-(2,5) 94 >25 2,2-2,4 2-12 >1500 

llleHHOH repMOCTOHKO-
CTH 

81. Crep)f{ttesble )l(CC )l.JIH qyryttHblX H cTaJibHblX OTJIHBOK 

Cocrns, % Ceol!cwa 

Ceepx 100% 
npOtl.HOCTb 

raaon:r;OHHu,ae- Ha C>K3THe PeuerITypa neCOK cjJeppoxpoM- llpeeeCHhlll MOCTb nocne n.11aroco- ycTOiiqa- nocne BhI-
1K02E HhlA lllJ18K IIeK >KHJU<Oe paCTBOp BbJJl.ep>KKH H8 n.ep1K8HHe, ROCTb 1 neplKKH Ha 

CTeKJ10 .llC-PAC e.ll.KOfO eo3Jlyxe 1 q, % neHbI, MHH B03Jlyxe 
HaTpa ell. 1 q, KCTa 

N2 I 95,25 4,0 0,75 6,5 - 0-0,3 1,5 30-40 5,0-5,4 8-12 200 
N2 2 95,25 4,0 6,5 0,08-0,2 0-0,3 1,5 30-40 5,0-5,4 8-12 200 

J'.J'g. 3 95 4,0 0,1 8,9 0,12 0-0,3 1,37 30-40 5,5-6,0 8-12 200 
N!h 4 95 4,0 C yrneM 8,5 -0,12 0-0,3 1,52 30-40 5,5-6,0 8-12 200 

TI p 11 Me 'I a H H H: I. B cocras )l(CC pe11enryphl N2 I eeo.11.nr ceepx 100% KOHTaKT Tierpoea - 0,3% u OKCH.11.0JI - 0,06-
0,12%. 2. Keapueeb1ii necoK MO)l{eT 6b!Th saMelleH p~r~t1~p11po1rnttttPIM Ao 50 %, 3. fa;ionpottmrneMOCTii 11 npO'iilOCTb cMeceii c ylleJltt'le, 
1rneM e1>1.11.ep )l{KH ua ao3.11.yxe ll03p acn110T, 



.. ~2 Tttn6sb1e crepJKtteiii,ie cMetu ,ii.JJil oTJ111soK if3 u.ee'i'Hbix crtJtaeos - _,_ . ·-
Cocrne, % (no Macce) CeoilcTBa 

11eCOI\ 

"' 
npO'IHOCTh, Kfla 

... "' '~ . "' "' .... ~ ::! ::;: 0 ., 0" "'15 i0 0 " "'""' Cn.1aa HaaHa'leHne cMecH "' ~ 
., ... ... =r ,., - .0 ., ... ., 0 

"' "'~ = ~<C;I = ....... ... "'u *"' "' g::;: = "' 5 SG ~ 0 ... 0 
~~ = ... ., u 

< !2 .a "' !2:0.( = "' 
0 <JOO: ... 0. g.~ g; = *~ ~ ~ 0 

~~ 
-&Ol >,C:: .... ., ., ""' 0. "'" "c:: = u = ~gg ~ <JO o.»= 0 0 0 
" 0. "''"'" "' g. "'"' «lu~ ;; ;:: '° lll= ,.,., 

"'"'"' "' " «1::0 :s: 
0 ... ~ "''° ...... ~ " '° <.. l! u .. = u"' = ,(Q !-< 

Me,n:Hb!H ,Ll.JI51 CJIOJKHb!X CTepJKHeii - 100 - - - 0,6-1,2 - - >100 2-3 3-6 )00-800 
I-II rpymrhI -- --- --- --- ---------

,Ll.JI51 CTepJKHeii CJ!Oli":HO- 20 80 - - 2-3 - - - >90 3~4 10-15 350-600 
CTII III rpynnbI -- --- --- ·--- --- --- --- ---

,Ll.JI51 npOCTb!X CTepJKHeH - 48-50 47-50 - 2,0 (1,5-2,5) - - >70 3-4 10-15 300-350 
IV-V rpynnhI 

AmoMHHtte-
,Ll.JI51 CJIOJKHb!X CTepJKHeH 3-5 i)5-97 - 1,5-2,0 - - 0,2- - >80 3-5 6-10 700-1000 

Bb!H 
I-II rpynnw --- --- -- _Q&__ --- ------ --- -

,Ll.JI51 cTepJKHeii cpe,n:Hett 3-5 95-97 - (1,5-3,0) - - - - >80 3-4 5-10 150-300 
CJIOJKHOCTII III rpynnbI ----- --- --- --- --- --

,Ll.JIH npoCTb!X cTepJKHeii 4-3 46-47 50 - 1,5- - - - >70 ,3,5- 15-25 150-300 
IV-V rpynnbl 3,0 4,0 

MarntteBbIH 
,Ll.JI51 CJIOJKHb!X CTepJKHeH 3-5 95-97 - 1,5-2,0 - - 0,2- 4-5 >80 3-5 6-10 700-1000 

I-II rpynnhI -- --- --- ~ --- --- -----
,Ll.JI51 CTepJKHeH cpe,n:Hei1 3-5 95-97 - (1,5-3,0) - - - 4-5 >80 3-4 5-10 150-300 

cJIOJKHOCTII III rpynnbl -- --- --- --- ------ ---
,Ll.JI51 IlpOCTblX cTepJKHefl 4-3 46-47 50 - 1,5- - - 4-5 >70 3,5- 15-25 150-300 

IV-V rpynnbI 3,0 4,0 

rr p II M e q a H H e. B COCTaB CMeCH, npe,n:Ha3Ha'!eHHOH JJ:JI51 <tJopMOBKII npOCTb!X CTepJKHeH IV-V rpynnhI, BBOJJ:51T (nptt H3fOTOB· 
JieHttlI OTJIIIBOK tt3 Marrmeswx cnJJaBOB) 2-5% necKa ITO!. 



CMOJI XOJIO,llHOro TBep,lleHirn (TaK Me, KaK H CMeceii co CMOJiaMH ropJiqero TBep,lleJIHH) 
cocTOHT H3 cMOJibl, KaTaJIH3aTopa, KBapueBoro rrecKa. CoCTaBbl cMeceii XTC pa3JJH
qa!OTCll rro }ICil0Jlb3YeMOii CMOJie II KaTaJill3aTopy. 

<l>opMOBQqHbie II CTepMHeBble CMeCI! ,llOJIMHbl o6Jia,llaTb ,llOCTaTQqHoii rrpoqHQCTb!O> 

B CblpOM H cyxoM COCTOllHHllX, xoporneii ¢opMyeMOCTb!O H ra3orrpoHHUaeMOCTblO~ 
BbICOKoii orneyrropHOCTb!O 11 Bb1611BaeMOCTh!O, Hll3Koii ra30TBOpHOCTblO. CocTaBlll m 

CBOHCTBa CMeceii rrp!!Be,lleHbl B Ta6JI. 69-82. 

§ 23. np11rOTOBJleHHe <jJopMOB04HblX H CTep>KHeBblX CMeceH 

<l>opMOBQqHbJe (e,lll!Hble, o6Jil!UOBQqHbie, HallOJIHHTeJibHble) H CTepMHeBble CMeCH! 

rrp11roTaBJillBa!OT pa3JIHqHbJMll crroco6aMI! B 3aBl!CllMOCTH OT !IX Ha3HaqeHHll H Tex
HOJIOrHqecKHX CBOHCTB. 

cl>opMOBOqHble CMeCH. 1. E,llHHY!O CMeCb rrp11rOTOBJllllOT B TaKoii IIOCJie,llOBaTen&

HOCTll. 06opOTHY!O CMeCb, OCBeMa!Oiu;He ,ll06aBKll (KBapueBblii rrecoK, cpopMoeoqHy!O' 
rJil!Hy, MOJIOTblii yroJib, CBll3Y!OW:lle) YBJia)!<HH!OT H rrepeMellll!Ba!OT B 6eryaax 4-
7 MllH. 06opoTHy!O cMeCb rrpe,llBapHTeJihHO rrporrycKa!OT qepe3 Marn11THhlii cenapaTop .. 

a 3aTeM rrpoceHBa!OT tJepe3 rroJIHroHaJibHoe c11To c pa3MepaMI! HtJeiiKll ue 6oJJee 
16 MM. fOTOBY!O CMeCb IlO,lla!OT B 6yHKepa-OTCTOHHHKll, B KOTOpb!X OHa BblJiexrneaeTClll 

2-3 'I. IloCJie pa3pblxJieHHll B ,lle3HHTerpaTope HJill a::ipaTOpe cMecb rrocTyrraeT Ha. 

pa6otJ11e MecTa. 
2. Crroco6 rrp11roTOBJieH11H o6JIHUOBO'IHOii CMec11 TaKoii Me, KaK e,llHHOii, no epe

MH rrepeMeIIJl!BaHHH B 6eryHax yBeJil!'ll!Ba!OT Ha 8-12 MHH (CM. Il. I). 
3. C;-ioco6 rrp11roTOBJieHHH HarroJIHllTeJihHOii cMec11 TaKoii Me, KaK e,llHHoii (cM_ 

II. 1). 
4. 06JIHUOBO'!HY!O, IlJiaCTll'IHYIO caMOTBep,lle!OW:Y!O CMeCb (TICC) Ha }KH,llKOM! 

CTeKJie rrp11roTOBJIH!OT B )I.Ba 3Tarra. Ha rrepBOM 3Talle B 6eryHbl BBO,llHT ece KOMilO-· 

HeHTbl CMeCll, KpOMe ¢eppoxpoMHOro IIJJiaKa, - rrecoK, rJil!Hy, yroJib MOJJOTblH, JKH,llKOe 
CTeKJIO, pacrnop e,llKOro HaTpa II ,llp. BpeMq rrepeMeIIJl!BaHllH KOMilOHeHTOB 6--8 MHH. 

fOTOBY!O 6a30BY!O CMeCb rro TpaHcrropTepHblM JieHTaM IIO,lla!OT B 6yHKepa, ycTaHOB
JieHHhie Ha pa6oq11x MecTax ¢opMOBO'IHhIX yqacTKOB. Tip11roTOBJieH11e TICC Ha BTopoM 

:narre BblllOJIHH!OT B crreunaJibHblX 6apa6aHHbIX HJlll IIJHeKOBblX CMeCHTeJIHX. B CMe-· 

Cl!TeJib 113 6yHKepa IlO,lla!OT 6a30BY!O CMeCb, BBO,llHT ,ll03Y ¢eppoxpOMHOro lllJJaKa " 
Bee KOMilOHeHTbl rrepeMeIIJl!Ba!OT 0,3-1,0 MllH. fOTOBY!O CMeCb K!06eJJHMH HJIH Heno
cpe,llCTBeHI!O H3 IIJHeKOBOro CMeCl!TeJill IlO,lla!OT B OllOKy. 

5. l1cxO,llHbie MaTep11aJibl Mll,llKHX caMOTBep,lle!Oiu;llX CMeceii ()KCC) IIO)l.alOT B 
6yHKepa Ha ¢opMOBO'IHbiii ytJaCTOK. ByHKepa ycTaHOBJieHbl Ha,ll 6apa6aHHhIMH (rre

pHO,llHtJecKoro ,lleHCTBHll) HJ!!! lIIHeKOBblMll (HerrpepbIBHOrO ,lleiiCTBHll) CMecHTeJJHMlL 
3aTeM B 3a,llaimoii IlOCJie,llOBaTeJibHOCTll llCXO,llHbie MaTep11aJibl IlO,lla!OT B CMeCl!TeJJb;. 

B KOTOpOM !IX rrepeMellll!Ba!OT 3-5 MHH. )l\11,llKy!O K0Mll0311UH!O rrpHrOTaBJIHB3IOT OT

,lleJibHO. fOTOBY!O CMeCb IlO,lla!OT B OllOKy. 
6. <l>opMOBO'IHhle CMeCH Ha CMOJiax XOJIO,llHOro TBep,lleHHH rrpHroTOBJIHIOT T3K :lK~ 

KaK CTepMHeBhie cMecn c XTC (CM. Hl!Me rr. 9). 
CTep:JKHeBbie cMern. 7. Crroco6 rrp11roTOBJieHHll MH,llKllX caMornep,llelOW:HX crep:lK

HeBbIX CMeceii ()KCC) TaKoii Me, KaK ¢opMOBO'IHblX (CM. Bblrne Il. 5). 
8. l1cxo,llHhle MaTepttaJibI rrectJaHo-rn11H11CThIX cMeceii ( cjlopMOBO'IHhlii rrecoH, r.1H

•ra, CBH3Y!OW:He II crreu11aJibHhle ,ll06aBKH) YBJiaMHH!OT II rrepeMeIIJHBaJOT B 6eryHaX 

J0-12 MllH. TiocJie rrepeMeIIJ11BaHl!H 1,5-2 " fOTOBY!O CMeCb Il0,ll3!0T Ha pa6oqne. 

MeCTa B 6yHKepa HJIH B crreu11aJihHbie Kopo6a. 
9. KoMilOHeHTbl CTep)!<HeBblX CMeceii Ha CMOJiax XOJIO,llHOrO TBep,lleHHH (Keapue: 

Bhlii rrecoK, CMOJIY II KaTaJil!3aTop) IlO,lla!OT B orrpe,lleJieHHblX ,ll03ax B IIIHeKOBbllf" 
CMeCHTeJlb HerrpepbIBHOro ,lleiiCTBl!ll H TW:aTeJibHO rrepeMelllHBa!OT 1 MHH. foTOBaff. 

CMeCb 113 CMeCl!TeJIH IlOCTrraeT B CTep)KHeBoii HW:HK. 

06opy.11.oeaHtte. B cMecerrp11roTOBHTeJihHhIX uexax ,llJIH rrp11roTOBJiemrn CMeceii n 
IlO,llfOTOBKll llCXO,llHbIX MaTepHaJIOB rrp11MeHH!OT OCHOBHble Bll,llbl o6opy,lloBaHHH, IIpll

Be)l.eHHhle B Ta6JI. 83. 
KpoMe OCHOBHhIX Bii.Ii.OB 06opy.I1.0BaH11ll 11crroJih3Y!OT IlHTaTeJIH, c11cTeMbl JlJJll rre

peMew11BaH11H MaTepttaJIOB H cMeceii, MarHl!THhie cerrapaTopbI, ,llOJaTopbl H .Llpyroe· 
HeCTaH,llapTHOC o6opy,llOBaHl!e. B IlOCJie,llHee BpeMll pa3pa6oTaHbl II BHe,llpeHbl KOMil

JJeKCHO·MexaHll311pOBaHHble II aBTOMaTH3!!pOBaHHble CllCTeMbl 60JiblIIOii MOillHOCTH "' 

BbICOKOii rrp0113BO,lll!TeJibHOCTll. 

88 



83. OCHOBHble BH,11.bl 06opy,11.oeaHHSI 
;IJ.JISI npHrOTOBJieHHSI HCX0,11.HblX MaTepHaJIOB H CMeceii 

Q6opy Jl.OB8HHe 

06opy,11.oeattHe P,Jlll H3MeJJbqe!lHll 

lllHeKoeble ,11.po6HJJKH Cl82A npo11aao,11.11- fpy6oe H3MeJJbqett11e KOMbeB qiopMo-
-:reJI&HOCTbIO 9-10 M3/'1 eoqHoro necKa, cyxoii qiopMOBO'IHOH 

rn11HbI, yrnH, KOKca, qieppocHJJHU:Hll 

BaJibU:OBble ,11.po6HJJK11 8009 KOHCTPYKU:HH 
:-saBO.lla «CTaHKOJIHT» c npOH3BOJ1HTeJJb
HOCTblO 0,5 T/'1 

MonoTKOeble ,11.po6HJJKH YM20 npouaeo
.AHTeJibHOCT&IO 0,5 T/'1 

UlapoeaH MeJJbHHU:a 151M. Hau6o.nblllall 
Macca aarpy:>1<aeMoro MaTepuaJJa - 40 Kr. 
flpo113BO.llHTeJlbHOCTb - 75 Kr/'1 

H ,11.p. 
To Me 

.LlnH TOHKoro noMoJla cyxux MaTepua
JJOB (yrnH, KOKCa, rpa<t>HTa, qiopMOBO'l
HOH rJJHHbl H Ap.) 

06opy,11.oeattHe .ll.Jlll npoceueaHHll 

Tiepe.llBH:lKHall cMececeHJJKa 171 npoua- ,llJJH npoceueaHHll HanoJJHHTeJJbHOii 
a!O.llHTeJlbHOCTblO .ll.0 3 M3/'1 CMeCH Ha He60JJbllIHX Ma"qoMexaHH3Hpo

CHTO 6apa6aHHoe l 76M 
HOCTblO 40 M3 /q 

CuTo nJIOCKoe CM50 
HOCTblO 30 M3/ q 

npOH3BO.llHTeJlb-

npoH3BOAHTeJJb-

eaHHbIX yqacTKax 
,llJJH npoceueaHHll npocyllleHHbIX nec

KOB H ,11.py rux MaTepHaJIOB 
,llJJll npoceHBaHHll pa3JIH'IHblX MaTe

pHaJIOB 

06opyAOBaHHe AJ!ll CMellIHBaHllll ll pa3pblXJJeHllll 

BeryHbl c eepT11KaJ1bHb!Mll KaTKaM11 1a12. ,llJJH 11p11roroeJ1eH11ll <PopMoeoqHbJX 11 
06oeM aaMeca - 0,6 M3, npo11aBOAllTeJ1b- crep:lKHeeblx cMeceii 
J-IOCTb - 12 M3/q 

BeryHbl c rop11aoHTaJ1bHblM11 KaTKaMll ,Um1 np11roToeneHllll <PopMOBO'IHblx 11 
l 15 M. 06oeM aaMeca - 0,4 M3, 11po11aeo- crep:lKHeBblX cMeceii 
JtHTeJlbHOCTb - 25 M3/q 

.C,11.eoeHHble 6eryHbl c eepTllKaJJbHblMll ,llJJS! np11roTOB.qCHllll <t>opMOBO'!Hb!X II 

l<aTKaMH 1524. 06oeM aaMeca - 2 M3, npo- crep:lKHCBblX cMeceii 
.H3BO)(HTeJibHOCTb - 80 M3/q 

.Jl11TeiiHhlii a::1paTOp (nonacrnoii) la32 
11pOH3BO)(llTeJJbHOCTb!O 40 M3/q 

TiepeABll}l{Hal! MallillHa 6apa6aHHOro Tll
na 126 npo113BO.llllTeJJbHOCTblO AO 12 M3/q 

,llJJl! pa3pblxJJeHllH cMec11 nocne ee 
npl!rOTOBJJeHllll 

,llJill npoce11eaHllH H paapblxJJeHllll Ma
Tep11anoa, a TaK}Ke AJlll yAaJJeHHH Me
Tannw1ecKHX BKJllO'!eHHH 

06op y AoBaHHe AJJll cyllI K H 

ropH30HTaJibHble 6apa6aHHble ne'IH ,llJJSI cyllIKH qiopMOBO'!HblX neCKOB H 
COB-I, COB-2, COB-3, COB-4, COB-5, rJJHHbl 
TIB2-0,6, TIB 1-13,0. rr pOH3BOAllTeJJbHOCTb 
·o,6-9,0 (necoK BJJa}KHOCTb!O 15%) II 

0,25-3,4 T/q (rJJHHa BJla:lKHOCTb!O 23%) 
TapeJib'!aTble cylll11J1bHble ne'IH TIT-3, .LlnH cyllIKH <PopMoBO'IHOro necKa 

flT-6, TIT- 12, TIT-24 

06opy .11.oea HH e. AJISI cM e llI H BaHll SI 

lloeopoTHble cMec11TeJJH CH198 CH204, I ,llnH np11roTosJ1eHHll x11M11'!eCKH TBep-
4722 npOH3BOAllTeJJbHOCTb!O COOT~eTCTBeH- AeJOIUH}, CMecefl ()KCC, rrcc, XTC) 
BO 1,0; 2,6; 3,0 T/q 
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§ 24. BcnoMoraTe11bHb1e cpopMOBOYHble MaTep1-1a11b1 

CTpH H3fOTOBJ!eHHH OTJIHBOK npttMeHHIOT BCTIOMOraTeJ!bHble MaTepttaJibl pa3J!Hq
HOro COCTaBa H H33HaqeHHH (rn6JI. 84-88). 

Mo,neJ1bHb1e npnnb!Jlbl (J!HKono.nnii, cepe6pttCTblii rpa¢nT, ueMeHT, TaJ!bK) H pa3-
,neJ1nTeJ1bHble CM33KH HCTIOJ!b3YIOT ,D;JIH noKpb!THH TIOBepXHOCTeii MO,D;eJIH (HJ!H CTepLK

HeBoro Hll.J;HKa) c ueJiblO npe,nynpe.n;HTb npHJIHTiaHHe K HHM ¢opMOBQqHblX (HJIJI 

CTepLKHeBb!X) CMeceii. lllttpOKO npHMeHHIOT pa3.D;eJIHTeJ!bHbie CMa3KH CJ1e,ny10lllHK 

COCTaBOB: 1) 50% KepOCHHa, 50% Ma3yrn; 2) 30% XJIOpHCTOro KaJ!bl.LHH, 65% BO.D;bl, 
5% .UC-PAC; 3) 40% KepOCHHa, 40% Ma3yTa, 20% cepe6pHCTOro rpacjrnrn; 4) 8-
12% OJ!eHHOBOH KHCJIOTbl, 92-88% KepoCHHa. 

CTpoTHsonpnrapHbie MaTepttaJibl: KaMeHHoyroJ1hHa.11 nb!Jlb, Ma3yT, rpa¢HT, Map-

lllaJIHT, MOJIOTblH .npeseCHblii yroJib, KpacKH H HaTHPKH BBO,D;.llT B COCTaB ¢opMOBQqHbJX 

H CTepLKHeBblX CMeceii HJIH TIOKpbIBaIOT HMH pa6oqne nosepXHOCTH cpopMbl (HJ!ll 
CTepLKHH) c ueJiblO yMeHbIIIHTb o6pa30B3HHe npnrapa Ha OTJIHBKax. 

BeHTHJIHl.LHOHHbie CTepLKHeBble cjJHTHJIH, COCTO.llJJ.J;He H3 80% BOCKa, 20% JKeJITOf(). 

napacjrnHa, npttMeH.lllOT c ueJiblO yBeJ!HqHTb ra30TipOHHl.LaeMOCTb CTepJKHeii. 
3aMa3KH npHMeHHIOT ,D;JIH HCnpaBJ!eHH.11 IIOBepXHOCTHb!X ,necjleKTOB cjlopM H CTepLK

Heii npH HX OKQHqaTeJ!bHOii OT,D;eJIKe. 0HH ,D;OJIJKHbl 06J1a,naTb xopoIIIeii IIJiaCTHq

HOCTblO H He o6pa30Bb!BaTb Tpern;HH H He OTCJ!aHBaTbC.11 OT IIOBepXHOCTH cjlopMbl 

(CTepJKH.11) IIOCJ!e TeIIJIOBOii o6pa6oTKH. 

JlernpyIOrn;He naCTbl, COCTOHJJ.J;He H3 pa3MOJI0Tb!X JlerHpyIOJJ.J;HX 3JleMeHTOB -

MapraHua, KpeMHH.11, xpoMa, aJIIOMHHH.11, 10% CO.D;bl, 10% 6ypbl, npHMeHHIOT c ueJib!Ot 
H3MeHHTb XHMHqeCKHii COCTaB H CBOHCTBa TIOBepXHOCTHOfO CJIOH OTJIHBKH. 
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5 0,3 - - - - - - 49,7 -

- 6 5 - - - - - 43 -

- - - II ,4 1,6 - - 28 - -

TIJIOTHOCTh 

JIOKphlTHH, 
roronoro K 

yrrnTpe6neHHIO, 
r/cr.t3 

1,15-1,20 

1,14-1,16 

1,15-1,20 

1,10-1,25 

1,05-1,10 

1,10-1,14 

1,70-1,75 

HasHaqeHHe 

,lJ;Jill cpe.n,H11x 
Tl!MeJiblX OT JIHBOK 

To Me 

,lJ;Jill cpe.n,H11x OT 
JI II BOK 

,lJ;Jll! cpe.n,HHX OT 
JIHBOK, rrpeHMyll\e 
CTBeHHO rrpHroTOB 
J!i!eMb!X B Cblpbl x 
¢op Max 

,lJ;Jll! MeJIKllX OT 
JI II BOK 

,lJ;Jill C03,ll,aHll 

rrpOTHBOllpHrapHor 
ll 
0 
x CJ!Oll B TellJIOBbl 

Y3Jiax cjJopM 

IT p 11Me11a1-111 e. JlaK K0-0168 HJIH K0-0169 co.n.epM11T (rro Macce) % : 3-4 rroJIHBHHHJI6yrnpaJIH, 8-10 110JI11MeTHJicjJe1mJicH

JI01<ca1-1osoi\ CMOJibI (K-9 HJIH KM-9K), 86-89 pacrnopHTeJIH. 
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8 50 - 3,5 - 10 10 - 0,5 26 75 - -- )l,JIH cpeAHJiX 
OT Jill BOK 

g 18 6 - - - -

I 
73 - 3 - 0,3 1,20-1,25 

f1 pH Me 'I a. H ll H: I. JlaK I\0-0168 HJIH I\0-0169 coaepllillT (no Macce), % : 3-4 noJIHBHHHJI6yrnpaJIH, 8-10 noJIHMeTHJI<jle
tmJicIIJIOKCafIOBOH cMOJibt (I\-9 HJIH K:M-91\), 86-89 pacTBopHTeJIH. 2. OTBepaHTeJIH AJIH noKpbtTHfi N'2 8, 9 roToBHT OT,ll.eJibHO H 

BBOJJ:HT nepea ynoTpe6Jie1rneM. 



86. CocTaBbI Harupo11HbIX nacT 

MaccoBaH .llOJISI coc-raBJUllOlll.HX, % 
HoMep I I 

I OrHeynop-1 cynbCjlHT- I ceaayJOmeel C0CT8B3 
rpa<jlHT 

I 
ll13MOT Hall rnHHa Hall 6apaa 4fY 

1 35 50 - 15 - -
2 50 - 35 15 - -
3 63,5 - - 3,7 4,7 1,6 26,5 

IT p H M e q a H He. B COCTaBbl .N2 2 H 1 BBO,D:l!T eme o,n:Hy B KOJI!r<leCTBe COOT
seTCTBeHHO 0,6 u 0,5 JI Ha 1 Kr cyxoii cMecu ( cBepx 100 % ) . 

87. CocTaBhl JIHTeihtbIX KJleeu 

Maccoeaa JlOnH (%) cocrnenRJOIJlHX e Kne•x 

HaHMeHosaHHe cocTaBJIHIOlll,HX 

I I .Nl! 1 N• 2 .Nl! 3 .Nl! 4 

KBapu IIb!JieBH,n:Hhrii 50 
CyJibCjlHTHall 6ap,n:a ( IIJIOTH OCTblO 50 

1,28-1,30 r/cM3) 

OmeynopHal! rmma 50 60 
KoHTaKT ITeTpoBa 0,5% 

OT MaCCbl 
cMeCH 

CMoJia M<l>C 50 
CMoJia M<l>-17 79 
.[LeKCTpHH 40 15 
OpTOcjJoccjJopHall KHCJIOTa (200/o-HOH 6 

KOHUeHTpaum1) 
Bo,n:a (cBepx 100%) 20 
ITpol!HOCTb Ha pa3pb!B, KITa 1500-1600 700 1000 1700-2500 

IT p 11 M e q a H n e. CocTaB .N2 4 ~ caMOTBep,n:eJOmuii, ,n:JmTe,1bHOMY xpaHeHHJO He 
IIO,n:Jie)lrnT. 

88. CoCTaBbl 3aMa3oK 

Maccoeaa aona . COCT3BJ1Hl0ll.J,HX, % 

HoMep 
KP3XM3JIHT COCTana Kpax-

KBapu.eBblH rpa<jlHT T3JlbK 6eHTl)HHT M3JIHT (Kpucrnn-
nH'!eCKHll) 

1 - 65,9 25,43 8,67 - - 69 (cBepx 
100%) 

2 47,6 - 20,0 3,9 4,3 0,6 23,6 

IT p H M e q a H H ll: I. ITpn rrpnroTOBJieHHH COCTaBa .N2 2 KaycTHl!eCKYIO co,n:y OT· 
,n:eJibHO cMeIIJuBaJOT c Bo,n:oii, HarpeToii ,n:o 50° C, n KpaxMaJIHTOM. 2 . .UJill coxpaHe
mrn IIJiaCTHl!HOCTH 3aMa3KY xpam!T B 3aKpb!TOii Tape. 
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0) 
PHc. 21. Mo,!\eJibHh!e nJIHTbI: 

KJieii (Ta6JI. 87) cJiy>KHT 
,!\JIH HcnpaBJieHHH ,!\e¢eKTOB 
<!>opM H cTep>1rneil, a TaKllie .!\JIH 
CKJieHBaHHH OT,!\eJibHblX 'la CTeii 
CTeplliHH. Tm10aoii COCTaB ct>ep
pournaKOBOro KJieH BKJIIO'!aeT 
75% )KH,!\KOro CTeKJia Ii 25 % 
ct>eppoxpoMHOro ll!JiaI<a. KJieii 
TaJibKOBb!H Ha OCHOBe )KH,!\KOro 
CTeKJia COCTOHT ll3 75% )Kll,!\KO
ro cTeKJia H 25% TaJibKa. 

c ueJiblO HCKJIIO'IHTb yTe'l 
Ky pacnJiaBa H3 cf>opMbI H o6p a-
30BaHne 3aJIHBOB no pa3oeMy 
<!>opMbl Ii 3HaKOBh!M '!aCTHM 
CTep)J(Heii npOKJia,!\h!BalOT r JIHHY 
HJIH ac6eCT0-6HTYMHblii ll!Hyp, 
TipOKJia,!\O'IHaH rJIHHa COCTOHT 
H3 85-90% necKa DOI H 10-

15% <f>opMoBO'IHoii rJIHHbI. Ha tt -
6oJiee lllllPOKO npHMeHHIOT npo
KJia,!\O'IHblii ll!Hyp, CO,!\ep)K aLUHii 

19% MacJia HH.!\YCTPHaJibHOro 
45, 16% 6HTyMa BHK-5 H 65 % 
ac6eCTOBOii KpOll!Kll. TipoKJia
,!\O'IHblii llIHyp yMeHbll!aeT r a30-
BbJ,!\eJieHHe B MecTax KOHTaKTa 
ero c pacnJiaBOM, noBbill!aer Ka -
11ecTBo H reoMeTpH11ecKy10 ¢op 

MY OTJIHBOK. 

r Jl AB A IV 

nHTEAHblE Cl>OPMbl 

§ 25. CbopMOB04Hbli' 
HHcrpyMeHr 11 np11cnoco6n3Hl1Sl 

UttcTpyMeHT. TipH 113roroB

JieHHH 6'opM (HJIH CTep)J(Heii) 
HCTIOJ!b3YIOT pa3JIH'IHbie <!>opMO 
BO'IHbJe HHCTpyMeHTbl, KOTOp b!e 
no,!\pa3,!\eJIHIOT Ha ,!\Be rpy nnhr: 
,!\Jill ynJIOTHeHHll Ii ,!\JIH OT,!\eJIKH. 

a - KOOPJJ;HHaTHall, 6 - CO BCTaBHblMH 

MH I 
BKJI3)J.bllll3· 

I< nepaoii rpynne OTHOCllT nHeB
M aTH'leCKHe TpaM60BKH HTI4502, 
TP-1, TP-2, TP-4, TP-6, KHllHKll 

.6oiiKaMH, pa3JIH'!Hbre no reoMeTpnqecrrnii cjJopMe 
roil ct>opMOBO'IHb!H HHCTpyMeHT. 

c ,!\epeBllHHb!Mll Ii pe3HH0Bb!M ll 

Ha6oiiKH, py'IHbre TpaM6oBKH H .!\PY-

fpynna HHCTpYMeHTa ,!\Jill OT,!\eJIKH noaepXHOCTeii ct>opM Ii CTep)J(Heii BKJIIO'! aeT 
;r Jia,!\HJIKH, TIOJI03Kll, JiaHUeTbl, Kpl04Kll, BeHTHJlllUHOHHbie ,!\JIHHHhle Ii KOpOTKHe ll rJi bl 

it! ,!\p. 
<l>opMOBO'IHblii HHCTpyMeHT H3roTOB.llllOT B COOTBeTCTBllll c TeXHH'leCKHMll Tpe6o

'.BaHHHMH (fOCT 11801-74) . Pa6o'IHe noaepxHOCTH MeTaJIJIH'lecKoro HHCTpyMeHTa 
.llOJI)KHbl 6b!Tb no.~HpOB3Hbl HJIH WJIHct>oaaHbl Ii He !lMeTb Tpel.UllH, 3ayceHUeB, Koppo-
31lll Ii .!\pyrnx ,!\ect>eKTOB. Tip!l He06XO,!\HMOCTH llHCTpyMeHT TIO,!\BepraIOT TepMoo6pa6or
Ke. I1HCTpyMeHT c ueJiblO npe.!\ynpe,!\HTb era K0pp031ll0 nepHO,!\ll'!eCKH CMa3bIBalOT MH-
1HepaJibHb!M MaCJIOM HJIH HHb!Mll 331.UHTHblMH noKpb!TllllMll. 

Mo,11.eJib1tb1e nJIJilTbt. Tip!l MaWHHHoii, a B HeKOTOpbtX cJiy'laffx H npH py11Hoii cj:> op-
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).10BKe, M0,11.eJrn yKpeIIJJll!OT Ha 
o,LJ,HO- HJIH .ll.BYCTOpOHH!!e MO
,neJJbHbie IIJJHTbl. Mo.D.eJJbHbJe 
n.~HTbl .ll.Jlll MaIIIHHHOH cjJopMOB
KH H3fOTOBJ!ll!OT, KaK rrpaBHJIO, 
113 11yrytta, HO ecm1 Macca Mo
,neJJbHofi IIJIUTbl JIHMllTHPOBaHa, 
TO MO,ll.eJ!bHbie IIJIHTbl 113f0TOB
J15l!OT 113 aJllOMllHl!eBblX crrJJa

aoB. I1p11 MeJ1Kocep11fittoM rrpo
!13BOACTBe IIJll!Tbl ,ll.eJJaIOT 113 
,nepeaa c OKaHTOBKOH MeTaJJJIOM 
npoyllll!H .ll.Jlll 11eHTPOBO'IHbll( 
WTblpefi u MeCT KOHTaKTa IIJlll· 
Thi c OIIOKOH. ITpnMeHll!OT KO-
op.!\l!HaTHble (pnc. 21, a) MO
)leJJbHbie IIJll!Tbl, IIJll!Tbl c BKJJa
)lb!lllaMI! (puc. 21, 6) II KOOP.!\ll
H3THb!M KpeCTOM (p11c. 22). 

BKJJa.!\bIIIJll BCTaBJJllIOT B 

P11c. 22. MoneJibHall IIJIHTa c MOHTa)KHD!M Kpe-
CTOM 

rne3.!\0 MO.!\eJ!bHOH IIJll!Tbl II KpeIIllT 60J1raM11 !!Jill 3a11JeJ1KaM11. Mottram: MO,ll.eJJeii: ITC> 
:<peCTy Bb!IIOJ!Hll!OT c IIOMOllJb!O B3al!MHO rreprreH,ll.HKYJJllpHbIX IIJJaHOK IIJIHTbl IIOJ!y
l(pyrJJoro ce'!eHl!ll. ITJJaHKll BXO,ll.llT B COOTBeTCTBY!OllJl!e rra3bl Ha MO,ll.eJIH II TO'IHC> 
qnmc11py10T ee. MoAeJJb K rrmITe KpeIIllT O.!\HHM 60JJTOM, pacrroJJom:ettHbIM B 11eHTpe 
KpecTa. 

KoopA11HaTHhie IIJJl!Tbl 11Me10T CKB03Hble ornepcTl!ll Al!aMeTpoM 12-15 MM, Ha

csepJJeHHbie B orrpeAeJJeHHOM rropll.D.Ke (rro CllCTeMe KOOp.!\!!HaT). I\aM.!\Oe OTBepCTl!e 
11MeeT caoe 06osHa11ett11e. MoAeJJb KperrllT crre1uiaJ1bHbIM11 IIJIIHJ1bKaM11, rrpoxOAllllJllMll 
qepe3 OTBepCTHll IIJIHTbl. 

UeHTp11py1011J11e lllrb!pn aa MOAeJJbHbIX IIJJHTax cJJyMaT .!\Jill rrpaBHJJbttofi ycra
HOBKH OIIOKll c 11eJ1bIO He norrycTHTb CMellJeHHe OTIIe'!aTKa M0,11.eJII! Ha IIOJJycpopMaX. 
np11 llX c6opKe. I1p11 cpopMOBKe Ha aBTOMaTll'leCKllX Jll!HllllX, Korna 11eHTp11py1011Jlle 
WTb!pH 3aKperrJJeHbl Ha Bepxttefi OIIOKe, Ha M0,11.eJJbHOH IIJll!Te BMeCTO lllTb!pefi ycra-
11aBJ11!BaJOT 11ettrp11py1011J11e BTYJJKH. 

Uettrp11py1011J11e lllTbip!! 11 BTYJJKll .!\OJJMHbI 6b!Tb TllJaTeJJbHO 3aKpenJJeHbI Ha MO-
.aeJibHOfi IIJll!Te, He .!\OJIMHbl llMeTb ,ll.ecpeKTOB II 113HOCa csepx ycTaHOBJJeHHb!X HOpM •. 

Ji11TeHHbie OIIOKH. l1x KJiaccmpHIJHPYIOT (fOCT 2,li30.-75) Ha TllIIbl, Bll,11.bl, Ka
reropllll H rpyIIIIbl. B 33BHCllMOCTll OT crroco6a ll3fOTOBJJeHl!ll OIIOKH AeJJllT Ha TllIIbl: 
I - 11eJ1bHOJ1HTbie 113 craJI11, 11yrytta 11 J1erK11x crrJJasos; II - csapHbie 113 craH,11.apT
Horo 11 cne1111aJ1bHOro rrpoKara llJJH CTaJJbHb!X JJl!TblX 3JJeMeHros; Ill - cseprHb_Ie H3° 
craJJH 11 11yrytta. 

ITo KOHcp11rypa111111 (KOHTYPY B CBery) 6b1Ba!OT OIIOKll Tpex Bll.!\OB: npllMOyrOJ!b
llble (11J111 Ksanparnb1e), Kpyrnble 11 cpacoHHble. 

Py'IHble OIIOKll (p11c. 23, a)' l!MeJOIII:He Macey 6e3 cjJopMOBO'IHOH CMeCH AO 30 Kr,. 
OTHOCllT K I-ii Karerop1111; KOM611H!!pOBal!Hbie - Maccoii no 60 Kr c ycTpOHCTB3Mll" 
.ll,Jlll PY'IHOrO II KpaHOBOro II0,11.'beMa - KO 2-ii KaTerop1111; OIIOKll Maccoii CBbillle 60 Kl'" 
KpaHOBbie (p11c. 23, 6) - K 3-fi KaTerop1111. 

OrroKH, npenHa3Ha'!eHHbie AJJll seprttKaJJbHOH 3aJJl!BKH, a 6oKoBblX J:rJJll TOPl!OBbl~ 
creHKax HMeIOT rrpope3H .ll,Jlll BbIIIOJ!HeHHH KaHaJIOB JIHTHHKOBOH CHCTeMbl ll crre11ttaJib
Hb1e ycrpoiicrna (CK06bl, 11arrcpbl) )I.Jill rrosopora OIIOK rron 33JIHBKy. TaKtte OIIOKH 
llCIIOJib3YIOT ll ,11.JIH rop!!30Hra.%HOH 33JIHBKll cpopM. 

,UJill ynep)!<aflllll CMeCH B KPYIIHblX ll cpe,11.HHX OIIOKax neJiaJOT pe6pa (KpeCTOBH
Hbl), a raKMe or6opTOBKH H pe6pa Ha 6oKOBbIX H rop11osblx CTeHKax. KpecTOBHHbl' 
BbIIIOJIHlllOT co CTOpOHbl Ha6ttBKH OIIOKll cpopMOBO'IHOH CMeCblO. 

,UJ!ll BblBO.!\a ra30B ll3 cpopMbl rrpll 3aJillBKe HX pacrrJJaBOM, a TaKMe )I.Jill yMeHb
llleHHll MaCCbl Ha 6oKOBblX ll TOPl!OBblX CTeHKax OIIOK neJiaJOT Kpyrnbie HJIH OBaJib
Hb!e OTBepCTH51, paCIIOJIO)!(eHHbie B IIJaxMaTHOM nop51,11.Ke. 

,UJJll 11ettrp11poBaHH5! OIIOK HMeIOTC51 YlllKH c 11eHTpttpy1011JHMII! B'l'ym<aMH HJIH' 
WTbipHMH; AJIH no,11.'heMa H nepeMellJeHHH - c:;o6bI, uancjJhI, py'IKll. 

Pa3Mepbl ll KOHCrpyKIJll51 OIIOK HOpMac1H30BaHbl (ra6JI. 89). 
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Pnc. 23. PyqHaH {a) n KpaHoBaH (6) OTIOKH 



89. Pa3MepbI HOpMaJ1113oBaHHbIX onoK, MM 

CpeJlHttii ra6a-
pttrnb1>• pasMep 

.llntttta L L+B I War Illar no War 
~,r.zte HJJH .UHaMerp I no J(Jnrne 

Wttptttta B WHpHHe Bbl COT no BhlCOTe 

L -){nMHa, B-
D 

wttpHtta 

500 300-750 50 250-500 50 50-350 25; 50 
501-750 800-1200 JOO 250-750 50 100-600 25; 50 
751-1000 1400-1600 100 350>----1000 50-100 150-600 25; 50 

1001-1500 1800-2400 200 450-1500 50-100 J50-600 25; 50 
!501-2500 2500-4000 200; 250 650-2500 50; 100; 200 200-800 50; JOO 
2501-3500 4250-5500 250; 500 J000-3500 JOO; 200; 300-1000 50-100 

250 
3501-5000 6000.-8000 500 JJ00-5000 JOO; 200; 350-800 50-100 

250 

§ 26. Py'IHasi cpopMoeKa 

OcttoBHhle TeXHOJIOrH'!ecK11e onepau1111 py'lttoro 113roTOBJ1eH115! JJHTeiiHhlX cjlopM 

y1msepcaJ1bHhI u np11MeHmoTc5! npn mo6oM cIToco6e (Ta6JJ. 90) py4Hoii cjlopMOBKH. 

Ha1160J1ee BaMHhlMH 113 HllX HBJJH!OTCH oITepau1111 3aITOJJHeHH51 cjlopMOBO'!Hoii cMecbJO 

OIIOKll c MO.lleJJb!O II YITJJOTHeHl!e CMeCI!. YITJJOTHe1me .ll0Jl)KH0 6h!Tb ITpoBe,lleHO paB

HOMep110 ITO BCeMy o6'heMy OITOKIL He.llOCTaTO'IHOe l!Jlll 11epaBHOMep11oe ynJJOTHeHl!e 

ITp!!BO.lll!T K 6paKy OTJJllBOK. 

4-901 

90. OcHOBHhie cnocoobI py'IHOH lj>opMOBKH 

Oco6eHHOCTM H npm1eHeHHe 

0TKpb!Ta51 cjJopMOBKa B ITO'!Be no MflfKOH nocTeJJI! 

<I>opMy!OT 6e3 BepxHeii noJJycjlopMbl 

no M51fKOii: ITOCTeJJH, ITO Kpa51M KOTOpoii: 
l!Me!OTC51 HanpaBJJ51!0IUl!e MeTaJJJJH'leCKHe 

HJJH .llepeBHHHhie 1. KoTJJOBan nocTeJJ11 

33ITOJJHeH HaITOJIHl!TeJJbHOH 2 II o6JJllUO

BO'IHOH 3 (CM. Ta6JJ. 9 J) CMeCh!O. Mo
.lleJlb 4 ocaJKHBa!OT Ha BCIO Bb!COTY B 

CJIOii: CMeCI! y.llapaMI! ,llepeBHllllblX Kll51· 

HOK. BoKpyr MO,lleJJll cjlopMOBO'IHY!O 
CMeCb .llOYITJJOTH51!0T II Bb!IIOJlll51!0T BeH

TllJIHUllOHHhle KaHaJJbl (CM. Ta6JJ. 92, 
93). Mo.lleJJb H3BJJeKa!OT, ITpo113BO.ll51T 

OT.lleJJKy, oKpacKy 11 cyrnKy ( ecJJH tteo6-
XO.lll!Mo) cjlopMbl. ITp11Me11H!OT .llJIH no
J1y'le111151 HeOTBeTCTBeHHbIX HeOOJlbilIOii: 

BblCOTbl OTJJllBOK (ITJJHTbl, ITO.llKJia,llKll, 

KapKaCbl .llJl51 CTep:llrneii II .llp.). 
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fl pofJOA~enue Ta6A. 90 

Oco6eHHOCTH H npHMeHeHHe 

3aKpb1Tall QiopMOBKa B noqee no TBep.zi;oii nocTeJIH 

a) 

l 

cf>opMyIOT c eepxHeii noJiyQiopMoii. 
B HMY (KOTJIOBaH) 3acblna10T cJioil 1 
(50-150 MM) KOKCa, rapH HJIH IllJiaKa. 
3aTeM BblBOAllT BeHTHJillU:HOHHble Tpy-
6bI 3 .D;HaMeTpOM 50-70 MM, H8CbIII8lOT 
H ynJIOTHl!IOT CJIOil 80-120 MM HanoJI 
HHTeJibHOil 2 H CJIOil (50-70 MM) o6JIH
U:OBO'IHOil 4 CMeca. YcTaHaeJineaIOT MO
.zi;eJib, 9JieMeHTbl JIHTHHKOBOil CHCTeMbl, 
eepxHIOIO onoKy. IToJioJKeHne onoKH 
QJHKCHPYIOT KJIHHbllMH. lfaroTOBJ!lllOT 
eepxHIOIO noJiyQiopMy, CHHM8IOT ee, H3-
BJieKaIOT MO.D;eJib, BblilOJ!Hl!IOT OKpacKy, 
OT.D;eJIKY H cylllKY QJOpMbl. cf>opMOBKY B 
IlO'IBe 60JibWeil 'I8CTblO npOH3BOAllT B 
c6opHo-paa6opHbIX KeccoHax. 3To 
yMeHblllaeT pacxo.zi; cMecn, cHnJKaeT Tpy
.zi;oeMKOCTb paooT. ITpnMeHl!IOT cnoco6 
AJill H3rOTOBJieHHll KpynHblX OTJIHBOK 

cf>opMOBKa no Illa6JIOHY 

B noqee (acK., a) ycTaHaBJIHBaIOT 
eepTHKaJibHO IlO.D;Ill!THHK 1 co IllilHH)(e
JieM 2, BOKpyr KOTOporo H3roTOBJ!lllOT 
nocTeJib 3. YnJIOTHeHHYIO cMeCb Bblrpe-
6a10T epameHneM Illa6JioHa 4, o6pa3yll 
HapylKHYIO a:nJinH,n:pnqecKy10 noeepx 
HOCTb OTJIHBKH. Bo3MOlKHa QiopMOBKa c 
npnMeHeHneM ropnaoHTaJibHO pacnoJio 
JKeHHoro IllilHH,n:eJIH (acK., 6). Cnoco6 
npHMeHHIOT AJill e.zi;HHH'IHoro npoH3BOA
CTBa OTJIHBOK nocTOl!HHOro cetJeHHll 

cf>opMOBKa no Hepa3"beMttO!'i: MO.D;eJIH 

Mo.zi;eJib paaMe!Ill!!OT B HHlKHeil noJiy
QiopMe, a B eepxHei'i: pacnoJ1ara10T IllJ1a
KOYJIOBnTeJ1b, CTOllK, JIHTHHKOByIO 'Iallly 
(eopoHKY). ITpaMeHHIOT cnoco6 npa H3-
roTOBJieHHH OTJIHBOK npOCTO!'i: KOHQJHry
paa:nH 
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fl poaoA:J/CeHue ra6A. 90 

fpa1j>H'1eCKOe HSOtipalKeHlie OcooeHHOCTH u npnMeHeHHe 

<l>opMOBKa no Hepa3'bCMHOH MO.ll.CJIH 
B OITOKaX C MO.ll.CJ!bHhIM IIJHTKOM 

o) 

Mo.11.eJib co cTOpOHbI ITJIOCKOCTH pa3'h
eMa cpopMbl HMeeT BblCTYITbI. TaKy10 M0-
.11.eJib ycrnHaBJIHBa!OT Ha .11.epeBHHHbIH 
HJIH rHIICOBblH IIJHTOK C Bb!pC30M, IIOB
TOpH!Oll!HM KOHTYP BhICTYIIOB (scK., a). 
ITocJie cpopMOBKH HHJKHeif (HJIH eepx
Heif) rroJiycpopMbi ee KaHTYIOT Ha 180°, 
IIJHTOK CHHMaIOT, oceo60JK.11.aH .ll.JIH cpop
MOBKH CKpbITYIO qacTb MO.ll.eJIH. Crroco6 
cpopMOBKH HCIIOJ!b3YIOT B CJiyqaHx, Kor
.11.a HeJib3H H3fOTOBHTb pa3'beMHYIO M0-
.11.eJib ( 3CK., 6) 

<l>opMOBKa no Hepa3'bCMHOH MO.ll.CJIH B OITOKax 
c J10,llpe3KOH 

1 
Mo.11.eJib co CTopOHbl ITJIOCKOCTH pa3b

eMa cpopMbl HMeeT yrny6JieHHH, IlO.ll.HYT
peHHH. Pa3'beM cpopM cpHrypHb!H (KpH
BOJIHHeHHbIH). Oco6eHHOCTb cpopMOBKH 
3aKJI!OqaeTCH B rro.11.pe3Ke qacTH CMeCH 
TIO JIHHHH 1 IIOCJie H3fOTOBJieHH51 HH)K
Hei'I HJIH eepxHei'! IIOJiycpopMbI. IT0.11.pe3-
KY He Bb!IIOJIHH!OT IIpH ycTaHOBKe .11.epe
BHHHoro (HJIH .11.pyroro MaTeprrnJia) 
6pycKa, IIOBTOpH!OIIJYIO cpopMy H KOHTY
pbi II0.11.pe3KH. CIIoco6 cpopMoBKH Hc
IIOJib3YIOT II pH H3fOTOBJieHHH OT JIHBOK 
J1106oro ra6apHrnoro pa3Mepa, KaK IIPH 
cpOpMOBKe B OIIOKax, TaK H B IIoqse 

Cl>opMOBKa no paS'bCMHo:A MO.ll.CJIH B OITOKax 

Mo.11.eJib pa3'beMHaH, COCTOHT H3 .ll.BYX 
qaCTei'!. 0.11.Hy IIOJIOBHHY MO,IleJIH pa3Me
ll!a!OT B HHJKHeH OIIOKe, .11.pyryJO - B 
eepxHeif. ITp11 He.11.ocTaToqHoi'I BhicoTe 
.11.eyx OIIOK IIpHMeHHIOT TpeTblO' OIIOKy, 
He 11MeJ01IIy10 KpecTOBllH. ITp11 cpopMos
Ke HHJKHIOIO IIOJIOBllHY MO.ll.eJII! ycrnnas
Jll!Ba!OT Ha MO.ll.eJihHble IIJHTKH !!Jiii 11.111-
Thl. ITocJie cpopMoBKll HllJKHJOJO rroJiy-
cpopMy KaHTYJOT Ha 180° YcTaHaBJI11Ba-
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rpa<jmqeCKoe H300p3ll<eHHe 

fl pOOOA:J!CeHUe Ta6A. 90 

Oco6eHHOCTH H rrpHMeHettHe 

!OT Ha HIDKHIOIO IIOJlOBHHY MO)l.eJIH aepx

HIOIO H H3fOTOBJIHIOT BCpXHIOIO IIOJiy
¢opMy. CI1oco6 ¢opMOBKH I1pttMeHHIOT 
IlpH H3fOTOBJieirnH OTJIHBOK JII06oro ra-

6apttrnoro pa3Mepa H CJIOMHOCTH 

<I> 0 p M 0 B K a B 0 II 0 K a x II 0 M 0 A e JI H, 
HMCIOW:CH ABC IIJIOCKOCTH pa3beMa 

MoAeJib 3 He MOMeT 6hITh 113BJieqeHa 

H3 ¢opMb! B 0)1.HOM HarrpaBJieHl!H, a 
rrpttMeHeHHe CTepMHH HC3KOHOMHqHo. 

B 3TOM cJiyqae ¢opMyIOT B rpex OIIO

Kax. Cpe)l.HHH OIIOKa 2 He HMeeT Kpe
CTOBHH. ITepBOH H3fOTOBJIHIOT c peAHIOIO 

qacTb ¢opMb!, Ha Hee HaKJiaAbIBaIOT 
HHMHIOJO orroKy 1. ITocJie KaHTOBKH 

ABYX qacreH: ¢opMhI H3roTOBJIHIOT 
TpeTblO BepXHIOIO qacTh ¢opMb! B OIIO

Ke 4. 3aTeM rrpOH3BO)l.HT CbeM BepxHeH: 
qacTH H H3BJieqeHHe sepxHero OTbeMHO

ro ¢JiaHii:a II MO)l.eJIII. ITocJie CHHTHH 
cpeAHeH: qacTII 113 ¢opMh! BhIHIIM a IOT 

¢JiaHeu; 

IJ p II M e q a H II H: I. IJplI ¢opMOBKe B rroqse II OIIOKaX OTbeMHbJe qacTII H3BJie

KalOT IIOCJie MO)l.eJIII B rropH)l.Ke IIX HyMepau;IIII. 2 . .ll.JIH II3fOTOBJieHl!H MeJIKIIX OTJIII 

BOK pyqHbIM (IIJIH MaIIIIIHHb!M) CIIOC060M I!plIMeHll!OT ¢opMOBKY B CbeMHhIX OIIOI<ax. 

91. OrrTIIMaJibHall TOJIUJ:IIHa ooJrnu;osoqHoro cJioll 

i 
Tom1~HHa cnon OORH IIOBOq Holi 

Macca OTRHBKH, Kr 
! 

<t>opMa CMeCH ( B ynJIOTHeHHOM· 
COCTO•HHH), MM 

.ll.o 20 IO 

Cb1pall 

BoJihIIIe 20 15-20 

.ll.o 100 20-30 

IJOACyIIIeHHaH 

BOJibIIIe I 00 30-50 

.ll.o 1000 40-70 
Cyxal! IIJIII X1IM1IqecK1I TBep-

)l.elOIJJ:aH 

1000-5000 70-120 
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Macca ornHBKH, Kr 

:;;;;20 
>20 
:;;;;100 
>JOO 

:;;;; 1000 
>I000-5000 

YqacTOK cj>opMbI 
y J!HTHHKOB 

25-35 

92. HopMbI neHrnJrnu.1111 cpopM 

Ilo.n.cyIIIeHHa.11 

Cyxa.11 

I .UHaMeTp eeHTHJiqU,HOH-1 
HOA HrJibb MM 

5-6 
5-6 
5-6 
6-8 
6-8 
8~10 

93. HopMbl npoIIInHJIHBaH11.11 cpopM 

Illar npOlllilHJIOBKH, MM 

BepXHHe nJIOCKHe roPH- HHlKHHe H eepTHK8Jib-

Ko.nH11ecTBO H rn..:o.:ios 
Ha 1 ,!l.\1 2 

HH.>KHHe 

3-4 
3--4 
3-4 
2-3 
2-3 
2-3 

30HT8JibHH~~~Hnoeepx- Hble noeepXHOCTH 
H 60K0Bbie BepXHHe 

50~75 25-100 

Taep.n.ocTb Cbipb!X cjJopM orrpe.n.eJI.11IOT rrpH6opoM Mo.n.eJIH 071 (pHc. 24, a) . .[LJIH 
3aMepa TBep.n.ocTH rrpH:lKllMa!OT OCHOBaH11e TBep.n.oMepa K rroaepXHOCTll cjJopMbl II 
B)J.8BJ!liBa10T B Hee IIIap11K. IloKa3aHlle cp11Kc11py10T Ha IIIKaJie rrp116opa. Taep.uocTb 
cyx11x cpopM onpe.n.eJil!IOT rrpH6opoM MO.D.eJI11 073 lM (p11c. 24, 6). Crroco6 113MepeHllll 

a) 

P11c. 24. Taep.n.0Mepb1 MO.D.eJI11 071 (a) 11 
MOJI:eJill 073M (6) 

TOT JKe, qTO II rrp116opOM MO)J.eJill 071, HO BMeCTO IIIap11Ka pa6oqei1 qaCTb!O CJJYJKllT 
HOJK. 

,UJI.11 cyx11x qJOpM ynJiorner-me yBeJI11q11aa10T Ha 10-15 e.n.., TaK KaK rrp11 cynJKe 
IIJIOTHOCTb CMeCll yMeHbIIIaeTCll 3a cqeT BbirOpaHHll opraHHqecKHX .n.o6aBOK H y.n.aJJe
Hlrn BJiarn. PeKoMeH.n.yeMh!e 3Ha'!eHHH TBep.n.ocTH npnae.n.eHhl a Ta6JI. 94. 
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Macca oTJIHBKH, Kr 

,Uo 20 
BoJJbllle 20 

,Uo 100 
BoJJbllle I 00 

,Uo 1000 
1000-1500 

94. OnTHMaJJbHall neJJH•rnHa rnep.u.ocTH cJ>opM 

<l>opMa 

Cb1pa51 

Tio.u.cyllleHHaH 

Cyxa51 

TnepJlOC'fb B CbifOM 
COCTOHHHH 1 e;:r,. 

60-70 
60-70 

65-75 
65-75 

70-80 
75-85 

TsepllOC'fh s cyxo" 
COC'tOHHHH, eJI., 

40 
40 

50 
50 

TI p 11 M e q a H He. YnJJOTHeHHe cb1poii: cpopMbI npH H3Mepemrn TBep.nocT11 B e.u.11-
H11uax lllKaJJbI npH6opa 071 Cl!HTaeTcH Ol!eHb cJJa6bIM np11 20 e.n., CJJa6bIM - 50 e.n.,. 
cpe,nHHM - 60 e,n., UJJOTHbIM - 80 e.u. .• Ol!eHb n,1QTHblM - He Mettee 90 e.u.. 

§ 27. Maw11HHasi cpopMoeKa 

MalllHHHYIO cpopMOBKY npmv1eH5!10T He TOJJbKO B MaccosoM, KpynHocepnii:HOM 1;:: 
cepnii:HOM np0!13BO.U.CTBe, HO II npu 113fOTOBJJeHHH MeJJKOCep11ii:HbIX II e,!J.HH!ll(HblX OT
JIHBOK. MalllHHHaH cpopMOIJKa no cpasneHHIO c pyl!HOii: HMeeT pH.n npeHMyIUecTB: 06-
JJerqaeT Tpy.u., noBbI!llaer era np0113BO.U.l!TeJJbHOCTb, n03BOJJ5!eT noJJyl!aTb OTJJHBKH c: 
60J1ee TOl(HbJMH pa3MepaMH. 

KJJacrn¢11uHpy10T cpopMOBOl!Hhle Ma!lll!Hbl no TpeM np113HaKaM. B 3as11c11Mocrrn 
OT BH.ll.2 3Hepr1111 .ll.Jl5! np!!Be,i].eH!lll MaIIHIH B .u.eii:CTB!le !IX ,!J.eJJ5!T Ha nHeBMaT!ll!eCK!le, 
MexaH!ll!eCK!le, rn.u.paBJJ!llJeCK!le II 3.JieKTpOMarHHTHble. Ila MeTO.ll.Y ynJJOTHeH!15! CMecm 
(rn6JJ. 95) pa3JI!ll!a!OT cpopMOBOl!Hhle Malll!!Hbl npeccOBble, s116ponpeccosble, BCTpHx11-

sa10IU11e, BCTpllXl!BaIOIUHe c .u.onpeCCOBKOH II necKOMeTbl. Ilo cnoco6y 113BJiel!eHHlll 
MO)l.eJJH 113 cpopMbl .nemn ua Ma!lll!Hbl co lIITmjJTOBblM no,!J.'beMOM onoK, c nepeKH)l.HbJM. 
II nosopOTHblM CTOJJOM. 0CHOBHble xapaKTep!!CTHKH MalIIHH np11Be)l.eHbl B Ta6JJ. 96, 97 .. 

. 95. MeTOJJ.bI ynJJOTHeHHll cMeCH npn MalliHHHOii 4JopMonKe 

rpacjJHK (fl-Bb!COT3 OTIOKH, MM; 
S-cTenenb ynJIOTHeHHH, r/cM3) KpaTKaH xapaKTepHCTHKa H o<SJiaCTb npnMeHeHHH 

102 

BepxHee npeccosaH11e nJJocKoii KOJJo,nKoii 

H YnJIOTHeH11e HepasHoMepHoe. Ha1160JJblllee ynJJOTHeH11e.· 

d 

CMeCH OKOJJO npeccOBOH KOJJO.U.KH, HaHMeHblIIee - y IlJJO
CKOCTH pas'beMa II MO.ZI.eJJH. Tip11MeH5!!0T .ll.Jl5! 113TOTOBJJe
HH5! cpopM B HH3KHX onoKax (JJ.O 200 MM). PaBHOMep
HOCTb ynJJOTHeHHH 06ecneq11saeTC5! np11 npeccosaHHl!t 
¢11rypHbIMH (npo<jJHJJbHblMH) KOJJO.ZI.KaMH 

,U11¢¢epeHunposaHHoe npeccosaH11e 

YnJJOTHeH11e OTHOCHTeJJbHO pasnoMepHoe. Tip11MeHH10T" 
B ycJJOBH5!X KpynHocep11ii:Horo II M3CCOBOro np0113B O.ll:-
CT Ba 



"'pa<jHIK (H-Bb!COTa OOOKH, MM; 
- -CTerreHh yrrJIOTHeHHH, r/CMO) 

'{ 

lJ 

fl pOOOA~eHue TaOA. 95 

KpaTKaH xapaKrepHCTHKa H o6JiaCTb npHMeHeHHH 

HH>KHee npeccoaaHHe 

YnJIOTHeHHe HepaaHoMepHoe. HaH60JihIIlee ynJIOTHe· 
m1e CMeCH OKOJIO MO.lleJibHOH nJIHTbl H MO.lleJIH. 11 PHMe· 
Hl!IOT npH H3rOTOBJieHHH CJIO»<Hb!X no KOH<jrnrypaUHH 
OTJIHBOK, He HMe!OIUHX 60JibllillX no nJIOIUa.nH ropH30H· 
TaJibHblX yqacTKOB 

BcTpl!XHBaHHe 

YnJIOTHeHHe HepaaHoMepHoe. Ha1160Jib!Ilee ynJIOTHe· 
HHe CMeCH OKOJIO MO.lleJibHOH nJIHTbl H MO.lleJIH. 11pHMe· 
Hl!IOT npH H3roTOBJieHHH OTJIHBOK JII060ii MaCCbl H 
CJIO>KHOCTH 

BcTpllXHBaHHe c .u;onpeccoaKoil 

H 

H 

BoJiee paaHoMepHoe ynJIOTHeHHe, 'leM npH acrpHxH
saHHH, sa C'leT .noynJIOTHeHHll aepXHHX CJIOeB <jJopMbl 
npH .nonpeccoaKe aepxHHX cJioea <jJopMbi. 11pHMeHl!IOT 
JlJill H3fOTOBJieHH51 <jJopM MeJIKHX H cpe,nHHX OTJIHBOK 

11ecKOMeTHb!H 

YnJioTHeHHe paaHoMepHoe, HecKOJibKO yaeJIH'IHBa10IUe
ec51 no Hanpaa.TJeHHIO K MO.D;eJibHOil nJIHTe H MO.D;eJIH. 
CMecb .noynJIOTHl!IOT nocJioilHo nHeBMaTH'lecKoil TpaM-
6oaKoil. CJia6oe ynJioTHeHHe cMeCH y pe6ep H KpecTOBHH 
OilOKH. 11pHMeH51IOT JlJill H3rOTOBJieHH51 <jJopM cpe,nHHX, 
KpynHhlX H THJKeJibIX OTJIHBOK 

11 pH M e 'I a H He. lfaMeHeHHe 06'beMHOil Macchi (r/cM3) <jJopMOBO'IHOH (HJIH 
CTepJKHeaoil) cMeCH npH <jJopMOBKe Ha3b!Ba!OT cTenefllJ/() ynAOTHeflUR; ecJIH o6'heMHa51 
Macca HaCblnaeMoil a onoKy cMeCH - 1,1 r/cM3, a nocJie ynJIOTHeHHH - 1,7 r/cM3, TO 

creneHb ynJioTHeHHll 6y.ner paaHa 1,7: 1,1 = 1,54. 
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MapKa 
MallUIHbl 

912265 

9!27!BM 

25'3M 

266M 

IN>-4 

.22111 

22112 
2211,3 
22114 
22211 

22212 
22213 

22214A 
29514 

22410 

22411 
22412 
22413 
22414 
232M2 

254M 

2M265 

703M 

233M 

·255M 

267M 

J1H203 
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96. «l>opMOBOqJlbie MaWHHbl 

THn MaUJHHht H cnoco6 H3BJiet1eHHH 
Mo11enei1 H3 ¢iopMbI 

B116ponpeccoBaH noJiyasrn-
MaT11qecKaH c llITH¢TOBh!M 
IlOJJ.'heMOM OllOK 

BcTpl!XHBaJOI!jal! c JJ.Onpec
COBKOH IlOJiyaBTOMaT11qecKal1 
MaIIIHHa c IIITH¢TOBh!M IlOJJ.'he
MOM OllOK 

BCTpHx11sa10ru;aH c JJ.Onpec
cosKott c IlOBOpOTHh!M CTOJIOM 

BCTpHx11sa10ru;aH c JJ.Onpec
cosKoft H npOTl!)KHOH paMKOH 

IIpeccosaH ¢opMosoq11aH 
MaIIIHHa 

BCTpHxnsa10w;e-npeccosa51 
6e3 IlOBOpOTa IlOJiy¢opMhl 

To JKe 
» 
» 

BcTpHxnsaJOw:e-npeccosaH c 
IlOBOpOTOM IlOJiy¢opMb1 

To JKe 
» 

» 
BCTpHXHBaJOW:all c JJ.onpec

cosKoif 6e3 IlOBOpOTa IlOJiy
¢opMbl 

II11esMorHJJ.paBJittqecKaH 
scTpHXHBaJOw:e-npeccosaH c 
IlOBOpOTOM IlOJiy¢opMbl 

To JKe 
» 
» 
» 

BcTpHxnsaJOW:aH c nepe
KHJJ.Hh!M CTOJIOM H Bh!TllJKHhlM 
MexaHH3MOM 

BcTpllXHBaJOW:aH c JJ.Onpec
cosKoif H IlOBOpOTHhlM CTOJIOM 

BcTpHXHBaJOW:aH c JJ..OTipec
cosKoif n npornJK11oii paMoif 

BcTpllXHBaJOw:aH c JJ.Onpec
cosKoft H IIITH¢TOBblM IlOJJ.'be
MOM OllOK 

BCTpllXHBaJOW:aH c nepe
KHJJ.HhIM CT0.10M ll Bh!TlllKHh!M 
MexaHH3MOM 

BcTpllXHBaJOW:all c JJ.Onpec
cosKott ll IlOBOpOTHh!M CTOJIOM 

BCTpllXHBaJOW:aH c JJ.onpec
cosKoii ll IlpOTl!JKHOH paMKOH 

BcTpHXHBaJOW:aH c IIITH¢TO
Bh!M IlOJJ.'heMOM OllOK 

HaH6onblllHe pasMephI 
OIIOKH B cee-ry, MM 

500 x 400 x 200 

500 x 400 x 200 

600 x 500 x 250 

600 x 500 x 250 

756X676X 110 

500 x 400 x 200 

600X500X250 
800X700X300 

IOOOX800X350 
500 x 400 x 200 

600 x 500 x 250 
800X700X300 

IOOOX800X350 
I 000 X 800 X 250 

I 000 X 800X 400 

1200XIOOOX500 
1600X 1200X600 
2000 x 1.600 x 700 
2500 x 2000 x 800 
800X700X450 

800 X 700X 300 

800 x 700 x 300 

IOOOX600X250 

1000 x 800 x 400 

IOOOX800X350 

I 000 X 800'X 350 

1200X IOOOX500 

150 

150 

240 

250 

200 

220 
290 
300 
200 

220 
290 
300 
220 

350 

450 
550 
650 
750 
400 

290 

250 

230 

350 

325 

325 

460 
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150 

150 

400 

400 

200 

400 
700 

1200 
20(') 

40Q 
700 

1200 
1000 

1500 

3000 
3500 
5000 

1-0000 
600 

600 

400 

900 

1320 

900 

1200 

2000 

~234M -, 

235C 

,a 236C 

I' :X:K <1>2M 

14 :,; 
11( 
95 

JO.",, 

9( 
8( 
75 
8( 

832 

837 

BcTpllxttsaJOru;all c nepeKHJJ.- 1600X 1200X600 
HhIM CTOJIOM ll BhITllJKHblM Me-
xaHH3MOM 

BcTpllxnsaJOru;all c nepeKHJJ.- 2000X 1600 x 7001 
Hh!M CTOJIOM H Bh!TllJKHbIM Me-
XaHH3MOM 

BcTpHXHBaJOW:all c nepeKHJJ.- 2500X 1600X700 
Hb!M CTOJIOM ll Bh!TllJKHb!M Me-
XaHH3MOM 

BcTpllxnsaJOW:all c nepeKHJJ.- 2500 X 2000 X 800 
HhIM CTOJIOM H Bb!TllJKHhlM Me-
XaHH3MOM 

4-Il03Hl.{llOHHall JI.Jill H3rO- 300 x 400 * 
TOBJieHHll 060JioqK0Bhl~ ¢o~M 
C IIITH¢T0Bb!M IlOJJ.'beMOM 060-
JIO'!eK 

6-Il03Hl.{llOHHall JI.Jill H3ro- 450X550 * 
TOBJieHHH 060JioqK0Bhix ¢opM 
C llITH¢TOBbIM IlOJJ.'beMOM 060-
JIO'leK 

8-Il03Hl.{HOHHall JI.Jill H3rO- 450X550 * 
TOBJieHHll o6oJIO'IKOBhlx ¢opM 
C IIITH¢T0Bh!M IlOJJ.'beMOM 060-
JIO'!eK 

550 3000 17 

650' 5000 12 

650' 6000 10 

750 10000 8 

125 75 

100 200 

90 300 

II p H Me lj a II H ll: I. fpy30llOJJ.'heMHOCTh MaIIIHH npH JJ.aBJieHHH CilrnTOro B03JJ.Y-
6C xa 600 KITa. 2. 311aKoM «*» 060311a11e11 pa3Mep MOJJ.e,11b11oif TIJIHThl, MM. 

~~ 
I~ 
40 MapKa 

I 
I 

4~ 

2590 
4!~ 2593M 

I 

4( 

2696 
296M2 
24511 
24512 

97. IleCKOMeTbl 

THn 

c Ka'laJOw;ettcl! rDJIOBKOH 
CTal.lHOHapHh!H c JJ.HCTaHl.lH-

6,0 
12,5 

011Hb!M ynpaBJieHHeM 
CTal.{no11ap11hlif 25 
IIepeJJ.BHJKHOH KOHCOJ!bllb!H 25 
MocTosoii 25 

» 50 

180 

180 
180 

p 81\HYC l\ei'!CT
BHSI MeTaTe.r1b

HO.H rO;lOBKH, 
i\i~I 

- 800 -
270 800-1600 4600 2000 

280 
280 

500-2000 
500-2000 

4250 
4500 

6500 2600 
7500 2720 

3X3* 
3X3* 

4E IJ_p HM e q a H H ll: J. ,ilJill H3rOTOBJieHirn ¢opM H3 JKHJl.KHX caMOTBepneJOW:HX 
CMecen HCTIOJ!b3YIOT neHOJIHTbl, cnpoeKTHpOBaJ!Hb!e Ha 6ase neCKOMeTOB. C!lleCb npH-

2( rOTOBJ!l!IOT !IlHeKaMH B cnel.{HaJibHOM saKpbITOM KOJKyxe, pacnOJIOJKeHHOM Ha 60Jib
lIIOM pyKase. IIponsBOJJ.HTeJihHOCTb neHOJIHTOB JJ.O 25 T cMec11 s 11ac. 2. 3HaKoM «*» 
060311a11eHa 1wow:aJJ.h 06cJiyJK11BaHnll, M. 
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np11 MaillHHHOH <jlopMOBKe MexaHH3HPYIOT B OCHOBHOM .!I.Be TeXHO.'IOr!lqecKHe one
pal\HH: ynJIOTHeHHe CMeCH H H3BJie'!eHHe MO,!l.eJIH H3 <jlopMhl. Ha OT.D.eJibHh!X THnax 
MaIIIHH BhlflOJIHl!eTCll MexaHH3HpOBaHHO nepesopoT noJiy¢opM Ha 180° H CTaJIKHBaHHe 
HX Ha c6opO'lllhlll pOJibraHr. 

§ 28. Oco6eHHOCTH H3roroeneHHSI XHMH4eCKH reepAetow,Hx cj>opM 

JfarOTOBJieHHe cpOpM ll3 Il CC. nJiaCTH'IHble caMOTBep,!l.e!Orn;He CMeCH IIIHpOKO HC
nOJib3YIOT ,!{JIH H3r0TOBJieHHll <jlopM cpe,!l.HHX H KpynHhlX OT.'IHBOK B ycJIOBHl!X e,!l.HHH11-
HOrO, MeJIKocepHiiHoro H cepHiiHoro npoH3BO.D.CTBa. eyrn;HOCTb npol\ecca 3aKJIJO'laeTcll 
B TOM, '!TO nocJie BBe,n:eHHll B JKH.D.KOCTeKOJlbHYJO o6JIH1\0BO'IHYIO CMeCb ¢eppoxpoMHO
ro llIJla!{3 (H.'IH .D.pyroro KOMnOHeHTa aHaJIOrH'IHOfO .D.eiiCTBHH) npOHCXO.D.HT XHMH'le
CKOe TBep,!l.etrne CMeCH Ha B03,n:yxe. npo,!l.OJIJKHTeJibHOCTb TBep,!l.eHHll CMeCH 3aBHCHT OT 
COOTHOIIIeHHll BBO.D.HMbIX CBll3YIOIIl;ero (JKH.D.KOe CTeKJIO) H OTBep.D.HTeJill ( ¢eppoxpoM
Hblll IU.'!aK), a TaKJKe OT HHTeHCHBHOCTH nepeMeIIIHBaHHH KOMnOHeHTOB H TeMnepaTy
pb! oKpyJKaJOrn;eii cpC,!l.bl. TBep,!l.eHHe CMeCH Ha'IHHaCTCll npaKTH'!eCKH c MOMeHTa 
BBe,!l.eHHll B CMeCb OTBep.D.HTem1. }faroTOBHTb TaKyJO CMCCb 1\eHTpaJIH30BaHHO H nona
BaTb ee 3aTeM no pa601mM MeCTaM HeB03MO}KHO, K MOMeHTY 3aChlnKH CMeCH B onoKy 
MOJKeT npOH30HTH nOJIHOe HJIH qacTH'lHOe TBep.D.eHHe. no9TOMY Ha pa6otIHe MeCTa no
.!1.<!IOT TaK Ha3h!BaeMyro 6a30BYID CMeCb, a OTBepnHTeJib BBO,!l.l!T B CMeCb Ha <jloDMOBO'l
HOM yqac1Ke. 

PHc. 25. eMeCHTeJib .!l.JIH npHrOTOBJieHHH nJiaCTH'lHh!X _ caMOTBep.D.eJOrn;Hx 
CMeCeii nee 

,UJIH npHrOTOBJieHHll nee npHMeHl!IOT IIIHeKOBb!e CMeCHTeJIH HenpephlBHOfO neii
CTB!ll!. 06rn;Hii BH.!1. CMeCHTeJil! H306paJKeH Ha pHC. 25. Ba30BaH CMeCb nocTynaeT H3 
CMecenpHroTOBHTeJ1bHOro OT.D.eJieHHll Ha ¢opMOBO'lllblll yqacTOK B 6yHKep 1 c JieHTO'l
HblM nHTaTeJieM 2. JleHTO'lHblll nHTaTeJib Henpepb!BHO nonaeT CMeCb B .!l.BYXIIIHeKOBbllr 
nOBOpOTHhlii CMeCHTeJib HenpepbrllHoro .D.eiiCTBHll 3. }fa cnel\HaJibHOii eMKOCTH 4, yc
TaHOBJieHHOii Ha CMeCHTeJie, B 6a30By10 CMCCb .!l.03aTOpOM 5 no,!l.aeTCll <jleppoxpoMHh!H 
ll!JlaK. B CMeCHTeJie CMeCb Tlll;aTeJibHO nepeMeIIIHBaeTCll IIIHeKaMH, 3aTeM qepe3 KOHe'!
HYIO BOPOHKY CMeCHTeJIH fOTOBaH o6JIH1\0BO'lHal! CMeCb (nee) nocTynaeT B onoKy 6 . 
.UaJibHeiiIIIHii npOl\ecc H3fOTOBJieHHH cpopMhl 06h1'1Hhlii. 

TipH H3fOTOBJieHHH cpopM Ha cpopMOBO'IHh!X MaIIIHHax nepeMeIIIHBaHHe 6a30BOii 
CMeCH c <jleppoxpoMHh!M IIIJiaKOM MOJKeT npOH3BO.D.HTbCH B JIOnaCTHh!X CHCTeMax ne
PliO.!l.H'leCKOro .D.eiicTBHH, pa3JIH'!Hoii eMKOCTH ( THna 6eTOHOMeIIIaJioK). foToBaH cMecb 
H3 CMeCHTeJIH Bh!Ch!naeTCll B KOHTeiiHep, KOTOpblll nepeMern;aeTCH no MOHOpeJibCY K 
¢opMODO'IHOii MaIIIHHe H pa3rpy>KaeTCH onpOKH.D.h!BaHHeM B onoKy. 0.D.Ha CMeIIIHBa-

101) 



torn;aH ycraHOBKa 06ecrre1urnaer pa6ory JJ:BYX Maw11H, 113roroBJill10rn;11x HmK;me 11 
-BepxH11e rroJiycjJopMbI. 

HarorosJieH11e cjJopM 113 )l(CC. B cjJopMax, 113roTOBJieHHbIX 113 rKllJJ:KllX caMOTBep
:.n:e10rn;Hx CMeceli, MO.lKHO no.1yqaTb OTJillBKll mo6oli CJIO.lKHOCTll. Ha1160JibWee pacnpo
·cTpaHeH11e 3Tll CMeCH noJiyqnJill np11 113fOTOBJieHllll TmKeJiblX II KpynHb!X OTJillBOK. 

Pa3JI11qafOT .!(Ba cnoco6a np11roTOBJie1mH )Kee. Ilp11 nepBoM cnoco6e .lKllJJ:KYIO 
caMOTBep.n:e10rn;y10 CMeCb rrplirOTOBJlll!OT Ha OCHOBe 6a30BOH CMeCll, He llMeIOrn;eli OT-
1Bep)J.11TeJ1ll II .lKll)J.KOH KOMn03HllJili. enoco6 np11roTOBJieHllll TaKOH .lKe, KaK 11 !lee, HO 
)J.OlIOJltIHTeJibHO B CMeCHTeJib 113 CMeCHTeJibHOro 6yHKepa no.n:aeTCll B orrpe.n:eJieHHOM 
KOJll!qecTBe llill)J.Kall KOMil0311Ullll. )l\H)J.Kall KOMII0311UHll COCTOHT 113 .lKll)J.KOro CTeKJia, 
.ne-PAC, BO)J.bl. I1p11rOTOBJlll!OT .lKllJJ.KY!O KOMn0311UH!O OT)J.eJibHO B 6aKax-MewaJIKax, 
;IIOCJie 'lero no.n:aIOT B eMKOCTH CMec11TeJill. TI p11nu11nHaJibHO KOHCTPYKUllll CMeCllTeJill 
fie OTJIHqaeTCll OT 11306pa.lKeHHOro Ha p11c. 25. 

CTpH BTopoM cnoco6e iKllJJ:Kym CaMoTBep.n:e10rn;y10 cMeCb np11roTOBJill10T Ha cjJopMo
BoqHOM yqacTKe. B cneuHaJibHblii 6yHKep, pacrroJIO.lKeHHb!H Ha.n: cMeWHBa10rn;eli ycTa
HOBKOli:, lIO.ll;aIOT Bee KOMlIOHeHTbI: cyxoii rrecoK; cjJeppoxpOMHb!H IIIJiaK; MOJIOTb!H yroJib 
l!Jlll .n:peBeCHblH rreK H )KHJJ:KYIO KOMn0311Ull!O. IlpllHUlllI pa60Tbl ycTaHOBKH TaKoii .lKe, 
"ITO H B npe.ll;bl.ll;yIIJ;eM CJiyqae, HO CM€IIIllBaeTCll 60JibIIIee qffCJIO lIOCJie)J.OBaTeJibHO no
.n:aBaeMblX B CMeCHTeJib KOMnOHeHTOB. HaH60Jiee y.n:o6Hbl B pa6oTe )J.ByxpyKaBHhle 
cMeCHTeJIH, cnpoeKTHpoBaHHble H·a 6a3e necKoMeTOB. BMeCTO TpaHcrropTepHoii JieHTbl 
'60.'lbIIIOro pyKaBa neCKOMeTa BMOHTHpOBaH JJ:BYXIIIHeKOBblH CMeC11TeJib HerrpephlBHOro 
)leHCTBHll. Heo6XO)J.HMOCTb B MeTaTeJibHOH ro.lJOBKe rrecKOMeTa B 3TOM CJiyqae OTrra
. .n:aeT. BMeCTO roJioBKH ycTaHaBJI11Ba10T ycTpoiicTBo Tllrra HanpaBJill!OIIJ;eii BopoHKll, 
t1epe3 KOTopy10 cMecb 3aJI11BaeTCll B onoKy. Pe.lKHM pa6oTbl cMec11TeJIH aBTOMaTHqe
·CK11ii. 

B HeKOTOpb!X CJiyqallX )Kee np11rOTOBJllllOT- B JionaCTHblX CMeCHTeJIHX (T11na 6e
TOHOMeIIIaJIOK) nep110.n:11qecKoro ;i:eiiCTBHH. B 3TOM cJiyqae CMeCb TpaHcrropTHpyeTCH 
iK onoKe B crreu11aJibHbIX eMKOCTHX, HMe!OIIJ;llX Hll.lKHHH 3aTBOp, llHor.n:a one.Ka no.n:a
.€TCH no.n: CMeCllTeJih Ha pOJibraHre, TeJieJKeqHOM KOHBeiiepe HJIH .n:pyrHM cnoco60M. 

ilpH H3fOTOBJieHllll cjJopM no )Kee ueJiecoo6pa3HO rrp11MeHHTb .!(Ba COCTaBa: 06-
:JIHUOBQqHblH, KOTOpbIM 3arro.iIHH!OT )J.0 60 % o6"beMa cjJopMb!, II HanoJIHllTeJibHblH, 3a
IlOJIHHIOIIJ;llH OCTaJlbHY!O qaCTb cjJopMbl. 06JillUOBOqfibIH COCTaB co.n:ep.lKllT 60JibWee 
.KOJI11qecTBO Kpen11TeJI5! H 6oJiee npoqHbJH. 

§ 29. Oco6eHHOCTH H3roroa11eHHS1 cpopM Ha aaroMarax 

ilpH 113fOTOBJieHHH JIHTeHHb!X cjJopM Ha aBTOMaTax, OCHOBHbie THnbI KOTOpbIX 
'IlpHBe.ll;eHbl B Ta6JI. 98, K TeXIIOJIUrw1ecKOH OCHaCTKe II cjJopMOBOqfibIM MaTep11aJiaM 
npe)J."b51BJ151!0T CJie)J.yIOrn;11e OCHOBHi>le Tpe6oBaHl!ll: 

l. Mo.n:eJib )J.OJI.lKHa 6b!Tb MeTaJIJillqecKOH HJill nJiaCTMaCCOBOH II Jlllllib B HeKOTO
·PbIX cJiyqa51x .n:epeBHHHoii, HO 113rDTOBJieHHoii no I KJiaccy npoqHoCTll. 

2. OnoK11 .ll;OJI.lKHbl 11MeTb 6oJiee .lKecTKyIO, qeM orroK11 JJ:JIH Maw11HHoii cjJopMOBKll, 
KOHCTPYKUHIO, TOqHoe llCnOJIHeHHe He TOJibKO noca.n:oqf!b!X OTBepCTllH H WTb!peii, HO II 
MHOrHX Hapy.lKHblX noBepxHOCTef1, conplITa!OIIJ;llXCll npll cjJopMOBKe c pa3JillqHb!Mll Me
xaHll3MaMll JillHllll. OT.n:eJibHble 3JieMeHTbl onoK11 JJ:OJI.lKHbl 6b!Tb BbIIIOJIHeHhl B B11.n:e 
HanpaBJillIOIIJ;llX )J.Jill nepeMern;eHl!ll ee no n0311UllllM JillHllll. 

3. <t>opMOBOqHaH CMeCb )J.OJI.lKHa IJMeTb cra611JibHbie H 6oJiee Bb!COKlle cjJll311KO-Me
xaH11qecK11e CBOHCTBa. I1p11Hl!Ta51 B JlllTeHHblX uexax oueHKa KaqecTBa CMeceii (JJ:Jill 
<Cbipb!X <t>opM) no npoqHQCTll ira C.lKaTlle, BJia.lKHOCTll II ra3onp01muaeMOCTll He)J.OCTa
TOqHa • .[LJIH COOTBeTCTBllll KaqecTBa CMeceii YCJIOBllHM pa60Tbl Ha cjJopMOBO'IHOM aBTO
MaTe Heo6xO)J.llMO KOHTpOJillpOBaTb II )J.OBO)J.llTb )J.0 3a)J.aHHb!X 3HaqeHllH TaK11e TeXHO
JIOrnqeCKlle CBOHCTBa CMeceii, KaK HH.ll;eKC cjJopMyeMOCTll ( ChlrryqecTb), TeKyqecTb, 
·OCbIIIaeMOCTb. Ilp11Me1111eMbie np11 <t>opMOBKe Ha aBTOMaTax e)J.llHble CMeCll )J.OJI.lKHbl 
llMeTb nOHll.lKeHIIY!O BJia.lKHOCTb, nOBbIIIIeHHbie TeKyqecTb II Cb!IlyqeCTb. f a30IlpOHllUae
MOCTb CMeCll )J.OJI.lKHa 6h1Tb Ha 20-30% Bb!We, YeM ra3onpoH11uaeMOCTb CMeCll )J.Jl51 
<jlopM MaIIIllHHOro 113rOTOBJleHll51. 9TO YCJIOBlle CBll3aHO c OTCYTCTBlleM Ha 60JiblIIllHCT
Be aBTOMaTOB TeXHOJIOr11qecKOH onepau1111 113fOTOBJIHeH1151 BeHTllJIHUllOHHbIX KaHaJIOB. 

4. HeMaJioBa.lKHoe 3naYeH11e 11MeeT TaK.lKe no.n:6op pe.lK11Ma ynJIOTHeH11H B 3aB11-
c11MOCTH OT CJIO.lKHOCTll OTneqaTKOB cjJopMbl. I1p11MeHeH11e rn.n:ponJiaCTOBblX II MHOro
rn1yH.lKepHblX rrpeccOBb!X KOJIO)J.OK )J.Jlll .n:oyIIJIOTHeHllH np11 npeccoBaHllll no3BOJIHeT 
IIOBblCllTb paBHOMepHOCTb ynJIOTHeHllH CMec11. 
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98. 

BcTpllx1rna10ma11 c e116po
rrpeccoea1111eM 11 rrepeK11.n:11oii 
IIJ!l!TOH 

BcTp11x11ea10mall c .11:orrpec
coeKoii 11 lllTllcjJTOBh!M IIOJJ:'be
MOM OIIOK 

B116poripeccoeall 
BcTpllx11ea10mall c .11:orrpec

COBKoii 11 rrporn11rnoii paMKoii 
BcTp11x11ea10ma11 c .11:orrpec-

coeKoii JJ:Jlll ll3fOTOBJieHllll 
eepxHllX IIOJiycjlopM 

To JKe, JJ:Jill HllJKHllX rroJiy
cjlopM 

To JKe, JJ:Jill eepx1111x rroJiy
cjlopM 

Jll!Hllll 6e30IIO'IHOii rop11-
30HT3JlbHOii cpopMOBKll, COOp
Kil, 33JlllBKll, BblOllBKll (crro
coo yrrJiorneHllll - rrecKo.11:ye
Ho-rrpeccoeblii) 

JlllHllll 6e30IIO'IHOH rop11-
30HT3JlbHO-CTOIIO'IHOii cpop
MOBKll, COOpKll, 3aJillBKll, Bhl
OllBKil ( crrocoo yrrJIOTHeH11H -
rrecKO.llYBHo-rrpeccoehlii) 

Jll!Hllll 6e30IIO'IHOii cjlopMOB
Kll, Ila pH OH COOpKll, 3aJil!BKll, 
Bb!OllBKll 

JlllHllll cjlopMOBKll 11 BblOllB
Kll Ji:Jlll ll3fOTOBJieHllll OT.7111-
BOK Maccoii ,llO 1000 Kr (Hall
OOJ!blllee ,llaBJieurre rrpeccoea
Httll 1600 KTia) 

JlHHllll cpopMOBKil 11 Bb!Ol!B
Kll (crrocoo yrrJioTHe111111-
MHororrJiyHJKep11oe rrpeccoea-
1111e) 

Jll!HHll cpopMOBKll, COOpKll, 
Bb!OllBKil ( CIIOCOO yrrJIOTHe
Hllll - BCTpllXHBaH11e c O,llHO
BpeMeI-IHb!M rrpeccoea1111eM) 

JlHHHll ll3fOTOBJieHUll OT.7111-
BOK B eepTttKaJibHb!X CTOIIO'l
HblX cjlopMax (MaKCUMaJibHOe 
naeJie1111e rrpeccoea1-11111 
1500 KTia) 

To )Ke, ,llJill 1-111JK1-111x rroJiy
<j>opM 

TiecKonye1-1a11 c norrpeccoe
Koii .llBYXII0311UllOHHall 

To JKe 
Jll!HHll 6e30IIO'IHOii rop11-

30HTaJibHO-CTOIIO'IHOii cjlop
MOBKll ( crrocoo YIIJIOTHeHllll -
rrecKO.llYBH 0-rrpecCOBblii) 
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I Mo~m I 
22821 

AJI9,1271 

AJI91227 
AJI91265 

94265 

94265A 

94267 

AJI28412 

l(JI2002 

28314 

JI651 

l1JI225 

22833 

1012M 

94267A 

92271 

9.2272 
AJI23714 

PasMep onoK e ceery, I Tipo11aeo~11TeJ11>-
MM HOCfb, OIIOK/11 

500X400 

500X400 

600X500 
800X700 

800X700 

800X700 

1000X800 

600X500 

500X400 

800X600 

1200X 1000 

900X600 

800X700 

500X400 

IOOOX800 

500X400 

600X500 
800X600X 
X250-400 

)J.o 120 

so. 

» 16(} 
» 80 

240 

240 

240 

400 

3QO 

200-24() 

)J.o 60 

240 

120 

350 

240 

360; 

» 300 
300-360 



Tm1 

<l>opMOBoqHall JJIIHIIll 

<l>opMosoqHaH JJIIHIIll 

iJ>cj'.'M0ROqHall .'JIIHIIll (oCHa-
meaa li10C>:oMeTOM MO,!leJJII 
2ITH40MCI/ 

0.!lHOII03IIU >IOHHh!H rrpoxo.a
HOH <jlopMosoqHbIH asToMaT c 
BCTpllXIIB310lllJIM CTOJJOM II 
MexaHII3MOM IIOCJJe,!lyJOmero 
rrpeccoBaHIIll MHOfOIIJJYH:lKep
HOH fOJJOBKOH 

<l>opMOBOqHall aBTOMaTIIqe
CK3ll JJIIHIIll, o6opy.!lOBaHHall 
.!lBYMll BCTpllXIIBaJOme-rrpecco
Bh!MH Mall!HHaMH qeJJHOqHoro 
TIIrra - O,!lHa .!lJJll sepxHIIX, 
.!lpyraJI .!lJ!ll HH}!{HHX IIOJJy
<jlopM 

AsToMaTnqecKHe <jlopMosoq
Hbie JIHHHH c C.!lBOeHHh!M <jlop
MOBQqHb!M aBTOMaTOM 

Mo.11eJih 

KB301 

KB2779 

JI637 (JIH240) 
JI667 (JIH218) 

«CITO» (CIIIA) 

«KJOHKeJib-Barnep» 
(<l>Pf) 

«feHpIIx-Barnep» 
(<l>Pf) 

AsTOMaTH3HposaHHall 6e3- «.[LncaMaTHK 2011» 
orroqHall <jlopMOBOqHall JIHHHll 
Bh!COKOro .!l3BJJeHHll «.[LIICaMaTHK 201.3» 

«.[LHCaMaTHK 2032» 
(.[LaHHll) 

fl po8oA:J/CeHue ra6A. 98 

PaaMep orroK e ceeTy, 'DpoHaeoianeJib-
MM HOCTb, OllOK/'1 

1IOOX750X 300 

1500X 1000X400 

3000X2500X 
X3007900 

800X700 

1 IOOX750 

300X650 
400X700 
500X800 
600X800 

450X500X 
x (120-300) 

480X600X 
x (120-300) 

600X775X.!lo 400 

.[Lo 240 

220 

6-;.-12 

.[Lo 300 

240 

300 
240 
200 
180 
300 

300 

300 

IT p II Me q a H H H: I. .[LJJH AJI23714, KB301, KB2779, JIH240, «.r:LIIcaMaTHK 
2011», «.[LHCaMaTIIK 2013,», «.[L11caMaTIIK 2032» rrpIIBe,!leHbl ra6apHTI!b!e pa3Mepb! 
<jlopM. 2. Ha asT0MaTI1qecKIIX JJIIHIIHX MO.!leJJe!i KB301, KB2779 M02KeT ocymecTs
JillTbCH O,!lIIH 113 CJJe,!lyJOIIJ;IIX peRrnMOB YIIJIOTHeHHll <jlopM: BCTpllXHBaHHe c IIOCJJe
.!lYIOmIIM rrpeccosaHIIeM; scTpHXIIBaHIIe c O.!lHOBpeMeHHh!M rrpeccosaHHeM; rrpe,!lsap11-
TeJibHoe BCTpllXIIBaHHe c IIOCJJe,!lyIDmHM 0,!lHOBpeMeHHhlM BCTpllXHBaHHeM H rrpeccosa
HHeM; rrpeccosaHHe. 

§ 30. CywKa cpopM 

<l>opMbl (IIJIH CTep}!{HH) cyll!aT .!lJlll IIOBbIIIleHHll HX rrpoqHQCTH, ra3011p0Hmi:aeMOC
TH H CHHlKeHHll ra30TBOpHOH crroco6nocTH. ITpou:ecc cyIIJKH BKJIJOqaeT HarpeB B cy
ll!IIJ!bHb!X ne<iax (Ta6JJ. 99) <jlopM HJIH CTep}!{Heii .!lO 33,!laHHOH TeMrrepaTypbl, Bh!,!lep}!{
KY IIX rrpII 3TOH TeMrrepaType c IIOCJJe,!ly!OlUIIM OXJI3}!{,!leH11eM. 

TeMrrepaTypy cyll!KII Bhl6IIpa!OT B 3aBIICIIMOCTII OT csoiicTB rrpHMem1eMhIX KperrII
TeJJeii, BII,!la CIIJJaBa II ra6apIITHh!X pa3MepoB <jlopM (IIJIII CTep}!{Heli). TaK, <jlopMbl II3 
rrecqaHO-rJIIIHHCTh!X CMeceii .!lJIH 'lyryHHb!X OTJJIIBOK cyIIIaT rrpH TeMrrepaType 300-
4000 C, .llJill CTaJibHh!X - rrpII 400-450° C. CTep}!{HII H3 c:Meceli, co.nep}!{amux cBH3yJO
mIIe, KpoMe rJJHHbI, cylllaT rrpn TeMnepaType 180-350° C. 

IlpO.!lOJl}!{HTeJJbHOCTb cyll!KH cpe.zi:HHX <jlopM COCTaBJilleT 3-5 q, KpynHb!X 8-20 q, 
MeJIKHX CTep)KHeH- 1-2 q, KpynHblX H cpe.!lHIIX CTepMHeH - 6-12 lJ. B KOHKpeTHb!X 
ycJIOBHllX npott3BO.!lCTBa rrpo.zi:omKHTeJJbHOCTh cyIIIKH yCTanaBJIHBaJOT 6oJiee ToqHo. 
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LLmr coKpameHirn nponomK11TeJibHOCTb cyrnKH np11MeHHIOT noncyrnKy noaepx11ocT-
11oro paooqero cJioH <PopMbI Ha rny6n11y 10-50 MM ropnq11M11 ra3aMH ropeJioK 11 1111-
<PpaKpacHhlMH JiyqaM11 crre1111aJibHbIX 9JieKTp11qecK11x JiaMn. IToncyrnKy <PopM, oKpa
rneHHbIX BOJlHOii KpaCKoii, BbIIIOJIHHIOT rrp11 TeMnepaType 220° c 8-30 MllH B 3aBH
CllMOCTll OT IIp!!HHTOrO TeXHOJIOrl!qeCKoro npouecca. 

BMeCTO <PopMOBQqHb!X II CTep:arneBb!X CMeceii HCilOJ!b3YIOT XHMHqecKH TBepnero
IUlle CMeCH, IIOKpb!BaIOT noaepXHOCTll <PopM caMOBb!CbIXaIOIUHMH KpacKaMH, KOTOp!Jle, 
TaK :ll<e KaK II XllMl!qecKll TBepnerom11e CMec11, ynpoqHHIOTCH 6e3 TeIIJIOBOro B03Jleli• 
CTBllH. 

99. T11noeb1e cy11111na 

THn 

Cyrn11JibHblii nIKa<P c BbIJlBHMHbIMll noJIKaMH ne
p11on11qecKoro neiicTBllH 

Cyrn11JibHblii IIIKa<P c noaopoTHbIMll rroJIKaMH ne
p11on11qecKoro neiicTBllH 

Cyrn11JI0 KaMep11oe TynnKoBoe c BbIKanwii TeJieM
Koii nep11on11qecKoro neiicTBllH 

CyIIIllJIO BepT!!KaJibHOe KOHBeiiepHoe HenpepbIBHO
ro neikTBllH 

C1111yco11naJibHOe cyI1111Jio (11MeeTCH nonaec11oii: 
KOHBeiiep BHYTPll cyrn11Jia B BepT!!KaJibHOii IlJIOCKO
CTll, 06pa3yeT BOJIHOoopa3HYIO JlllHllIO JlBllMeHllH) 

Cyrn11J10 rrepenam1rnoe (no poJIHaHry) JlJI.H rron
cyrnK11 

Cyrn,11JI0 rrepe11oc11oe ,!lJIH no,!lcyrnK11 <PopM 
ITaHeJibHbie npoxo,!lHble ycrnHOBKll JlJIH rro.LlcyrnKH 

<PopM, CTepMHeii 

rJlABA V 

nHTEAHblE CTEP>KHH 

TOIIJIHBO 

fa3, Ma3yT, 9JieK
Tpo911epr11n 

To Me 

fa3, Ma3yT, yroJib 
(peJlKO) 

fa3, Ma3yT 

To Me 

fa3 
» 

§ 31. 1<11acci.tcf>HKaU,IHI CTep>t<HeH 

MaKcHMaJl&
HaH TeMne

paTypa 
cywKH, •c 

300 

300 

450 

300 

300 

300 

350 
300 

Crep31cHeJ.t 11a3bIBaIOT 3JieMeHT JI11Teii:11oii: <PopMbI, cJiyMaIUHii: JlJI.H o6pa3oBaHHH 
OTBepCTHH, BHyTpeHHHX IlOJIOCTeii HJ!!! .LlPYrllX KOHTYPOB OTJillBKH. CTepMHHMH BIJIIlOJI• 
HHIOT TaIGKe 9,1eMeHTbl JlllTHHKOBOii: CHCTeMbl, OT,!leJIHIOT OTJillBKH, pacnoJIOMeHHHe 
B JIHTell:11oii <PopMe o.u11a Ha,!l .Llpyroii. CTepMHH KJiacc11<Pm1;11pyror no np11311aKaM, npe· 
BeJleHHbIM B Ta6JI. 100, 101. 

100. Knacc11<P11Kaa;11H cTepM11eii: no Macce, o6'beMy H cnoco6y ynpo•111e11esr 

fpyrrna CTep:>KHH 

MeJIK11e 
Cpe.LlHl!e 
KpyrrHbie 
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I1pH3HaK KJiaCCH~HKaUHH 

XapaKrepHCTHKa cTep:>KHH 

Macca 11 o6'beM 

~8 Kr, ~5 ,!lM3 
~ 100 Kr, ~75 ,!lM3 
>JOO Kr, >75 ,!lM3 



rpyrma Ctep:>KHll 

Cbiphie 
Cyx11e 

XoJIOAHoro raep.D;eHHH 

fopgqero raep.D;eHHH 

rpacj>HIJeCKoe 1130Clp11JKe1111e 

II poiJ01tJ1CeHue ra61t. 100 
Tip11s11aK K.rnccmjl11Kau1111 

XapaKtep11cT11Ka cTep:>KHll 

Crroco6 yrrpoqHeHHH 

He rro.D;aepraJOT cylllKe 
ilo.D;nepraJOT cylllKe n cy!IIHJlbHhIX rreqax rrp11 reM

rreparype 130-400° C 
Tnep.D;eJOT 3a cqer x11M11qecKoro a3a11Mo.D;eiicTBHH 

KOMIIOHeHTOB CMeCI! caMOIIp0!!3BOJlbHO llJlll rrpn rrpo
.D;YBKe CMeCll ra30M 

B 11arperhiii crep:arnenoii .11m11K 11achirraercH CJIOH 
cMec11, Koropblii rnep.D;eer 3a cqer x11M11qecKoro B3a
HMO.D;eiicrn11.11 KOMIIOHeHTOB CMec11 rrp11 narpene 
crep:arneaoro HIUllKa 

101. KJ1accb1 crepJK11eii 

XapaKtepHCTHKa ctep:>KHell pasJIH'IHblX KJiaccos 

K JI a cc I. Ha1160J1ee CJIOJKHhie no cpopMe crepJK-
1111, corrpHKacaJOIUl!eCH c pacrrJlaBOM 60JlblllOH IIJIO
ma.D;b!O 11 06pa3yJ0ru11e n oTJlllBKax y3Klle, He.D;ocryn
Hhie .D;JIH oq11crK11 a11yrpe11H11e rroJ1ocr11. MaJ1oe ceqe-
1111e sHaKOBbIX qacreii 3arpy.D;11.11er BhIBOA ra3oB. 
CrepJKHll 11Me10T BbICOKyro cyxyro npoqHoCTb, orne
ynopHocrb, ra3onpoHmi;aeMocrb, MaJ1y10 ra3ornop
uocrb, JlerKO paspyllla!OTCH II 113BJleKaIOTCH 113 IIOJIO
CTll OT JlllBKll 

K JI a cc II. UeHrpoable crepJKHll cJ1omHoii 11 
cpe.D;Heft cpopMbI c HaJ111q11eM TOHKllX qacreft B Bll,!l;e 
or.D;eJlbHhIX Bblcrynoa, rrepexo.D;OB, c .D;ocraroqHo pas
BHThIMll 3HaKOBhIMll qacTHMll. 06pasyJOT B OTJlllBKe 
IIOBepXHOCTll, IlO,!l;BepraeMbie II He IIO,!l;BepraeMhie o6-
pa6oTKe pesaHHeM; llMeIOT BhICOKYJO cyxyJO rrpoq
HOCTb 

K JI a cc III. HapyJKHble 11 nHyrpeH1111e crepJKHH 
cpe.D;Heii II HeCJIO)KHOH cpopMhI, o6pasyJOIUHe OTBeT
CTBeHHble 11eo6pa6aTbIBaeMbie rronepXHOCTll OTJIHBOK. 
CrepJKHll 60J1ee MaCCllBHhie, qeM I 11 II rpyrm; HMe
JOT BhICOKYJO ChIPYJO rrpoqHOCTb 
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IlpoaoAaiceHue Ta6A. JO! 

XapaKTepHCTHKa CTepJKHei! paaJmqHhIX KRaccoe 

I( JI a cc IV. CTeplliHH cpe.n:Hero o6'beMa, HMeJO
W:He HeCJIOlliHYIO ¢opMy. 06pa3y!OT B OTJIHBKaX 
BHyTpeHH!le ll BHeIIIHlle IIOBepxHOCTH, o6pa6aTb!Bae
Mble H He o6pa6aTb!BaeMhle; 3HaKOBbie qacTH CTeplli
Heli OTHOC!lTeJibHO 60JiblllOf0 ce'leHHll 

I( JI a cc V. MaccHBHble Kpyrrnora6ap11THbie 
CTeplliH!l o6pa3y!OT IIOJIOCTb OTJIHBOK llJlll HapylliHbie 
r10eepxHOCTH. CTeplliHH H3rOTOBJill!OT c rrpHMeHeHH
eM OilllJIOK, rapH, KepaM31lTa c ueJib!O yeeJIH'IHTb llX 
rro.n:aTJI!lBOCTb llJI!l Bb!IIOJ!Hll!OT rrycTOTeJiblM!l 

§ 32. 1-farorneneHHe crep>KHeH 

CTep11mH H3rDTOBJIH!OT py'IHhIM H MaIIIHHHbIM crroco6aMH B cTeplliHeBbIX HlUHKax 
H c IIOMO!Ub!O IIIa6JIOHOB. HaH60JJee npOCTbIM ll pacrrpocTpa11eHHblM crroco6oM llBJ!ll
eTCll H3fOTOBJieHHe CTCplliHeH B CTeplliHeBblX lllUHKax. OcHOBHble TeXHOJ!Of!l'!eCK!le 
orrepa111m 3Toro crroco6a rrpHBe.n:eHbl B Ta6JI. 102. 

102. TexHoJiorH11ecKHe orrepal.\HH H3roTOBJieHHll cTeplliHeii 

Orrepa~Hll 

I10.z1:roTOBKa cTep11rneeoro 
lllUHKa 

IT pe.n:sa pHTeJibHOe 3arroJIHe-
a11e CTeplliHeBOro ll!UHKa 
CMeCblO 
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Co.I1epJK8HHe paeioT 

Ilposepl!!OT HaJIH'!He OT'beMHblX H oca.l{O'!Hb!X qa
CTeH orrpaeoK, IIIa6JIOHOB 11 HX HcopaBHOCTb. CTeplli
HeBble llll\HK!l He .nomKHbl !lMeTb Ka'!a!Ol.llllXCll OT'b
eMHbIX qacTeii, IlOKOpo6JieHHblX CTeHOK, IIJIOXO Bbl
llllMa!Oll\llXCll pe6ep, KpOHIIITeiiHOB, BbITpllXHblX BCTa
BOK ll CTeHoK; Ha pa6o'!HX rroeepXHOCTllX He .norry
CKa!OTCll Tpell\HHbl, BMl!TllHbl, 3a6HTble llrJibl ll .npy
rne .ne¢eKTbl. O'!Hll\a!OT pa60'!He noeepxHOCTH 
CTeplliHeBoro llll\HKa OT Ilb!Jill II OCTaTKOB CMeCH. Ha
HOCl!T KHCTb!O HJIH ITYJibBepH3aTopOM pa3.l{eJIHTeJib
HOe ITOKpbITHe. Pa3'beMHbie CTeplliHeBble llll\HKll 
CKpeITJill!OT CKo6aMH, 60JJTaMH II .np. 

3aCbllla!OT CJIOH (30-60 MM) crep11meBOH CMeCH, 
rrpoCTaBJ!ll!OT rrpOBOJIOKy, Kp!O'IKH llJill KapKac ){Jill 
apMHpoBaHHll CTeplliHll ll ero BblCTYil3!0ll\HX qacTeii, 
cMecb ynJIOTHH!OT epyq11y10 HJIH Ha MaIIIHHe .n:o 3/4 
BblCOTbl CTeplliHeBoro llll\HKa 



Onepau1rn 

ITpocTaHOBKa KapKaca 

BeHTHJillUHll cTep}KHll 

0KOHqaTeJibHOe sarrOJIHeHHe 
CTep}KHeaoro llll.\HKa 

y ,Z1.aJieH11e H3Jil!lllKOB CTep}K
HeBOii CMeCH 

II pooo11J1CeHue ra611. 102 

CoJtepJKaHne paooT 

K.apKaCbl He ,ll.OJl}!{Hbl l!MeTb Tpell.\MH, OCJia6JieHHb!X 

ceqettnii n .D.pyrnx .D.ecjJeKTOB. OcaJK.D.alOT ( ecJIH Tpe-
6yeTCll no TeXHOJIOrHll) B cMeCb JIHTOii HJ!!! CBapHoii 
KapKac, rrpe,ll.Bap11TeJihHO CMoqeHHblii }Kl!,ll.KllM pa

CTBOpOM rJil!Hbl. 3asop Me}K,ll.y KapKaCOM H CTeHKa
MH llll.\HKa paBeH: JI.Jill CTep}KHeii c HaH60Jibllll!M pas

MepoM ,ll.O 500 MM - 20-30 MM, JJ.O 1000 MM - 25-
45 MM; CBbillle 1000 MM - 40-60 MM. TopubI JIHTb!X 
KapKaCOB ,ll.OJIJKHbl OTCTOllTb OT rroaepxHOCTll CTepJK

HH Ha 10-20 MM. ITpn Bb!COTe CTep}KHH CBbillle 

750 MM CTaBHT JJ.Ba pHJJ.a KapKacoa. Pas6opHhie Kap
Kacbl (rrepahlii pHJJ. rrJiaHoK) saKJiaJJ.b!BalOT Ha rrpeJJ.
aap11TeJihHO yrrJIOTHeHHhlii CJIOH CMeCI! TOJ!ll.\llHOH 

!Y0-80 MM H IlOCJie yrrJIOTI-IeHHH CTepJKHeBoii cMeCH 
Ha 3/4 Bb!COTbl CTep}KHeBoro llll.\l!Ka rrpoKJia,ll.bIBalOT 

BTOpoii pHJJ. ITJiaHOK 
Bh1CTyrra10ll.\He 11 ysK11e qacTH cTep}KHH yKperrJIHIOT 

Kp!OqKaMI! H rrpOKJia,ll.bIBalOT B HllX IlOJ!b!H KanpOHO

BblH lllHYP !!Jiii BOCKOBbJe cp!!TllJill )I.Jill BeHTllJIHUllll, 
KOHUbl KOTOpbIX Bh!BO,ll.HT B TIOJIOCTb ITOJJ. sanOJIHll

TeJib 11JI11 B sHaKOBble qacT11. IToJIOCTh B CTepJKHe 
( eCJill Heo6xo,ll.llMO) Bb!IIOJIHHIOT c IlOMOll.\blO Kopo6-

.Kfl (6pycKa) 11JI11 apyqHyIO. TOJill.\flHa pa6oqero CJIOH 
CMeCI! OT CTeHKfl Hll.\l!Ka ,ll.O IlOJIOCTll TIO,ll. sanOJIHll
TeJib paBHa 60-80 MM, ,ll.JIH CTepJKHeii c Ha1160Jib

lllHM pasMepoM ,ll.O 500 MM; 80-100 MM - )1.0 

500 MM; 80-100 MM - )1.0 1000 MM; ,ll.O 100-
120 MM - 6oJiee 1000 MM. ITocJie cjJopMOBKH Kopo6-
KY 113BJieKalOT fl3 CTep}KHH. B CTeHKax TIO.ijOCTll TIO,ll. 
sanoJIHflTeJib seHTflJIHUllOHHOH llrJIOH 0 6-8 MM Ha
KaJib!B3IOT, HeCKB03Hbie KaHaJibl ql!CJIOM He Mettee 

8 lllT. Ha 1 JJ.M2• IToJiocTh sacbmaIOT cMeChlO fl3 50% 
,ll.peseCHblX OTillJIOK fl 50% OTpa60TaHHOH CMeCI! !!Jiii 
KepaM311Ta. 3aTeM HaTIOJIHHTeJib ynJIOTHHIOT, 3aJ-1113HB 

yposeHb saCh!IlKll Ha TOJ!ll.\HHY pa6oqero CJIOH CMeCH. 
MecTo saHl!}KeH11H ynJIOTHllIOT CTep}KHeBoii cMecblO 

Hachlrra!OT CTep}KHeBylO CMeCb ,ll.O Bepxa CTep}KHe

Boro llll.\HKa, ynJIOTHHIOT ee apyqHylO ITHeBMaTl!qe
CKOH TpaM60BKOii, KllHHKOH, Ha6oiiKoii !!Jiii Mallll!H

Hb!M crroco6oM. ApM11pymT CTepJKeHb npoao.~oKoii, 
OTOrHYTOH OT KapKaca, HJ!!! npOBOJIOKOH, npe,ll.Ha3Ha-
11eHHOH )I.Jill apMHpOBaHllH, TIOCJie qero ,ll.OCb!IlalOT 
CTep}KHeBylO CMeCh fl OKOHqaTeJibHO ee ynJIOTHlllOT. 

ITpri apM11poa·aHl!H BepxHeii qacTH CTep}KHH KOHUbl 
rrpoBOJIOKll sanpaBJIHIOT B CMeCb 

ITocJie OKOHqaTeJibHOro ynJIOTHeHl!ll CMec11 co CTO
pOHbl sarroJIHeHl!ll CTep}KHeBoro llll.\HKa BbITIOJIHHIOT 

HaKOJihl qflCJIOM He Mettee 2-3 lllT. Ha 1 JJ.M2. 3aTeM 
H3JllllllKH CMeCH cpesa!OT HOJKaMI! H aepxHIOIO IlJIOC
KOCTb CTeplKHll sarJia}KflBalOT rJia,ll.llJIKOH. ITp11 yn

JIOTHeHl!ll CTepJKHH co CTOpOHbl 3HaKOBOH qacTH !!Jill 
pas'beMa Hll.\HKa HaKOJ!bl BblTIOJIHHIOT IlOCJie cpesaHflll 
H3Jil!lllKOB CMeCH H 3afJla}Kl!BaHl!H sepxtteii IlJIOCKO

CTll. f1.ijOTI-!OCTb IlOBepXHOCTll CTep}KHH 70-80 e,ll.. 
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011ep81lH!I 

Oca.n:Ka OT'heMHhIX qacTeii 

Or.n:eJIKa cTep:arn.11 co cTo-
poHhl sanoJIHeHH.11 cMec&ro 
crep:iKHesoro .111.1J;HKa 

l13BJie'leHHe CTep:lKH.!1 HS 
crep:iKHesoro Hl.IJ;HKa 

114 

fl poaoA'J/CeHUe Ta6A. 102 

CoAeplKaHHe pa6oT 

ITpH HaJIHtJHH oca:lKHBaeM&Ix or'heMHbIX tJacrei1 
CMeCb no.n: HHMH paspbIXJIHIOT H tJaCTHtJHO y.n:aJimor; 
sareM OtJHII~alOT HCnOJib3yeMble .D:JI.!1 <jlHKCaUHH rnes
.n:a H oca:lKHBalOT B CMeCb OT'beMHble tJaCTH KHHHKa
MH. Y.n:aphl HaHOCHT no mnoHKaM HJIH .n:epeBHHHbIM• 
nO.D:KJia.D:KSM. Iloc.ne OCS.D:KH OT'beMHble tJaCTH H3BJie
KalOT, B HeynJIOTHeHHble MeCTa no.n:cblna!OT CMeCb If 

CHOBa oca:lKHBSIOT OT'beMHble tJaCTH. BepXHIOIO n.noc
KOCTb CTep:lKHH sar.na:lKHBalOT B MeCTax, HCKa:lKeH
HblX npH oca:lKHBSHHH OT'beMHblX tJaCTeii 

BbicTynaJOIIUie tJaCTH, TOHKHe 6opTHKH, yr.n&I If 

KpOMKH npomnHJIHBalOT mnHJibKaMH .D:JIHHOH 75-
125 MM (mar npomnHJIOBKH - 25-40 MM). IlpomnH
JieHHble MeCTa sar.na:lKHBalOT r.na.n:HJIKOii H npHnhIJIH
BSIOT tJepHb!M rpact>HTOM (3H3KOBble tJaCTH CTep:lKHlli 
.n:onycKaeTc.11 npHcblnaT& cyxHM necKoM) . Yr.ny6Jie
HH.!1 sacblnaJOT CTep:lKHeBOH CMeCblO, KOTopy!O ynJIOT
H.!llOT spyt1Hy10 .n:o sepxHero ypoBHH cTep:lKHesore> 
.!!l.IJ;HKa. B CTep:lKHHX, COCTaBJIHeMbIX H3 noJIOBHHOK, 
no pa3'beMy .!!l.IJ;HKa npopesaJOT BeHTHJIHUHOHHhle Ka
HaJibl c BbIBO.D:OM HX B 3HaKOBble tJaCTH HJIH B cne
UHaJibHble CTO.!IKH (HaKOJibl)' coe.n:HHeHHbie c no
JIOCTblO BHYTPH CTep:lKHH. Bo Bee CTOpOHbl OT BeHTH
JIHUHOHHbIX KaHaJIOB BblnOJIHHIOT HeCKB03Hble HaKO
Jlbl c maroM 25-60 MM 

Iloc.ne OT.D:eJIKH sepxHeii nJIOCKOCTH CTep:lKH.!1 Ha 
CTep:lKHeBoii .!!l.IJ;HK HaKJia.D:bIBalOT cymHJibHYIO nJIHTY 
c OTBepcTH.!IMH. CTep:lKHesoii Hl.IJ;HK c saKpenJieHHoii: 
n.nHToii KaHTYJOT Ha 180° spytJHYJO HJIH MamHHHhIM 
cnoco6oM. CTeHKH H OT'beMH&Ie tJaCTH npH H3BJietJe
HHH CTep:lKHH CJierKa o6cTyKHBalOT KHHHKOH. TipH 
npOTHlKKe MamHHHbIM cnoco6oM BKJIIOtJalOT BH6pa
TOpbI. 0T'beMHble tJaCTH H CTEHKH, HSBJietJeHHble H3 
CTep:lKH.!1, npOTHpa!OT BeTOmblO H BCTaBJIHIOT no MeT
KaM B CTep:lKHeByJO Kopo6Ky HJIH co6Hpa!OT 

OT.n:e.nKy CTep:lKHH Bblno.nHHJOT noc.ne H3BJietJeHH5J 
ero H3 cTep:iKHesoro Hl.IJ;HKa. T1.1J;aTeJI&HO sa.n:e.nbIBaJOT 
Bbll!BJieHHble HenJIOTHOCTH, no.n:phIBbl, nospe:iK.n:eHHble 
npH H3BJietJeHHH qacTH CTep:lKHH, CKB03Hble HaKOJ!bl 
(npH Heo6XO.l1HMOCTH OT.D:eJibIBaeMble MeCTa CJierKa 
ysJia:lKHHIOT). BbicTyna101.1J;He qacrn cTep:iKHH, TOHKHe 
6opTHKH, yr.nhl H KpOMKH npomnHJIHBalOT mnHJibKa
MH (mar npomnHJIOBKH 25-40 MM). CTeHKH CTep:lK
H.!1 .D:OJI:lKHbl 6b!Tb npHMOJIHHeiiHblMH, nJiaTHKH H 6o-
6blmKH - qeTKoii KoH<j)HrypauHH. Hec<jlopMoBaHHbie 
B CTep:lKHeBOM Hl.IJ;HKe raJITeJIH BblnOJIHHIOT spy'IHYIO 
c npHMeHeHHeM ma6JIOHOB. B MecTax BKJieiiKH .n:o
no.nHHTeJI&HhIX CTep:lKHefr ( eCJIH TaKHe HMelOTC.!!) yc
TaHaBJIHBalOT BeCKH, npopesaB KaHaJibl mHpHHOH 
30-50 MM H .D:JIHHOii 50-70 MM. OT.n:eJiaHHblii CTep
:lKeHb OKpamHBalOT H cymaT 



HsrOTOBJiem1e CTepl!<HeH 113 JKll,!l.KllX caMOTBep,!l.elOlllllX CMeCeH ()l(CC) II CMeceii 
•Ha OCH08e CMOJI XOJIO,!l.HOro TBep,!l.elIHll: 11p11HUHIIHaJibHO He OTJ111qaeTC5! OT 8blll!eo1111-
caHHOro c11oco6a 113roTOBJieH115!, 3a 11cKmoqeH11eM Toro, qTo cTepJKeHb 113 cTepJKHe8oro 
51lll11Ka 1138JieKalOT 11ocJie ero TBep,!leHllH. 

B ycJIOBllHX Maccoaoro H Kpy11Hocep11iiHoro 11po11380.ll.CT8a MeJIKlle 11 cpe,!l.H11e 
·CTeplKHll 113fOT08Jl51IOT Ha 11eCKO.ll.YBHb!X II 11eCKOCTpeJibHb!X Mall!llHax. 0CH08Hb!M pa
·ffoq11M opraHoM Mall!11H 518JIHeTC51 pe3epayap. Pa6oq11fr pe3ep8yap 11ecKO.!lY8HOH Mall!11-
Hbl HMeeT llJIOCKOe .!lHO - B;iy8HYIO llJlllTY c OT8epCTll51Mll .!lllaMeTpOM .!lO 30 MM, qe
;pe3 KOTOpb!e CMeCb 113 pe3ep8yapa B.!lyBaeTC51 8 CTepJKHe80H 51lll11K. CJKaTb!H 803.!lYX 
113 ceT11 rro.aaeTcH 8 pa6oqHfr pesep8yap cBepxy HJIH 8 HllJKHJOJO ero qacTb qepe3 ceT
"!aTyJO ooeqaf!Ky. CTepJKHeBa51 CMeCb ,!l.OJIJKHa MMeTb Cb!py!O rrpoqHOCTb He Bblllle 
10 KIIa. CMecb c 6oJiee Bb!COKof1 cb1pofr 11poqHoCTb10 8 pe3epByape 110.a B.!lYBHhIMH OT
BepcTM51Mll yrr.10TH5!eTc5!, B pesyJibTaTe <Jero rrpeKpamaeTcl! ee 110.aaqa B lllllMK. B pe
.sepByape YCTaHOBJieHa Mell!aJIKa .ll:J151 pasphIXJICHllll CTeplKHCBOH CMeCll. 

IIecKocTpeJibHhlii pe3epByap 11MeeT KOH11qecKoe .!lHO - 11ecKOCTpeJ1bHYIO Haca.aKy. 
CJKaTblH 803.!lYX H3 CCTH B pe3epsyap 110.!lBO.!lllTCll qepe3 BepTllKaJibHble H ropM30H
TaJibHhle lllCJlll lllllpllHOH 0,4-0,5 MM. Ill.eJill pac110JIOJKCHbl 8 rl!Jlb3e pe3epByapa. 
TaKall KOHCTPYKUllH pe3epByapa M paccpe.aoToqeHHh!H IIO.!lBO.!l cJKaToro B03.D.yxa rro
.3BOJI51JOT npHMeHl!Tb CTeplKHCBhle CMCCH c CblpOH npoqHOCTblO .!lO 50-60 KIIa. 

HsroTOBJieHMe cTepi1rnefr Ha 11ecKO.ll.YBHhIX M 11ecKOCTpeJihHh!X Mall!11Hax 11poncxo
nin CJIC.!lY!OlUHM o6pa30M. 3arpyll<aCTCll paooq11fr pe3epByap CTeplKHCBOH CMCCblO H3 
6yHKepa, llaXO)UllllCrDC51 H3,!l. Mall!llHOii. 0.D.HOBpeMeHHO c 3TllM Ha paooq11fr CTOJI Ma
rnHHbl ycTaHaBJIHBaeTC51 CTepllrneaoii HlllllK. )]jrn 11pe,UOTBpameHH5! aaBHCaHllll CTeplK
HCBOH CMCCll B 6yHKepe llPH llOCTYIIJICHHH ee B pa6oqnli pe3epByap BKJIJOqaJOT TIHeB
MaTHqecKllH B116paTop, ycTaHOBJICHIIb!H Ha 6yHKepe. 3aTeM 11epeMemaeTCll pe3epByap 
Ra paooqym TI0311UllIO IIO.!l KJiallaH .!lYTb51 H TIO.!llKllMaeTCll CTeplKHCBOH lllllHK K COTIJIY 
pe3epayapa Mall!HHbl. fioCJie 3Toro Bh!TIO.lJHlllOTC51 CJIC.!lYIOlllllC onepau11n; Ha.!lyB CMCCH 
B CTepllrneaor1 RlUllK ny1eM BKJIJOqeHHll MexaH113Ma .ll.YTbll; onycKaH11e CTOJ!a co CTeplK
l!CBhIM lllllllKOM BHH3; C'bCM BepxHeH IIOJIOBII!Ibl lllllllKa co CTeplKiiH; HaKJia.!lb!B3HHe 
.Ha BepXHIOIO qaCTb CTeplKHll llJll!Tbl H TIOBOpOT Ha 180° TIJlllTbl BMCCTe c ll!UllKOM; H3-
BJ1eqeHMe CTeplKHll llOCpe.!lCTBOM CHllTH51 HHJKHCH llOJIOBllHhl llIUllKa; 11epeMemeH11e 
paooqero pesepayapa Mall!MHhI Ha ll03HUHJO sarpysKH cMecn. 

B ycJIOBHllX cepnf!Horo 11po113BO.ll.CTBa 11pHMCHll10T cnoco6 nsroTOBJieHMH o6oJioq
xoBhIX CTeplKHeii 113 cyxnx TepMoaKTHBHb!X CMeCeH. IIpOCTCHlllHM CllOCOOOM H3rDTOB
.JIC!IH51 OOOJ!Oq!{OBb!X CTeplKHCH np11 MCJIKOCepllHHOM npOH3BO.!lCTBe l!BJl51CTC51 MCTO,ll 
pyqHoH 33CblllKH. HarpeTb!H CTepJKHeBOH lllllllK llOKpb!BaJOT pas.aeJ111TeJ1bHb!M TIOKpbl
T!leM II ycTaHaBJillBalOT Ha 110.!lCTaBKY H3 TeIIJI01130Jl51UHOHHOro MaTep11aJia (HallpHMep, 
ac6oueMeHT), a saTeM naKpbIBaJOT Kpblll!KOH 113 Toro JKe MaTep11aJia. TexHoJiornqecK11e 
-011epau11n. Bb!llOJIHHIOT B TaKOH llOCJIC,!l.OBaTeJibHOCTll: 3aCb!TialOT- qepe3 3HaKOBble OT
BepCTH51 B llOJIOCTb CTepJKHeBoro ll!UHKa necqaHO-CMOJ!llHYIO CMeCh H Bhl,lleplKllBalOT 
.B TeqeHHe 20-40 c B 3aBllCllMOCTll OT TeM11epaTypb! HarpeBa lllllllKa H Tpe6yeMOH 
TOJllllllHbl CTeplKHll; 11pli 3TOM Ha BHyTpe1rnefl CTOpOHe CTepJKHeBoro 51lllHK3 o6pasy
-eTC51 OOOJ!OqKa onpe.aeJieHHOH TOJ!ll(MHbl, llOCJie qero 1136b!TOK HellCIIOJ!b30BaHHOii CMe
Cll Bb!Cbllla!OT H3 51lllHKa. 

CymecTByeT TaKJKe 6yHKepHb!ii MeTO.!l nsroTOBJieHMll 060J1oqK0BhIX cTepJKHeii, 
Kor.aa HarpeTblii CTeplKHCBOH lllllllK ycrnHaBJillBalOT H saKpeTIJilllOT Ha cneu11aJibHhlii 
6yHKep c HaXO.!llllllCHCll B HCM rrecqaHO-CMOJIHHOii CMCCblO. IIo 11epMMeTpy llJIOCKOCTll 

rrp1weramrn cTepl!rneaoro lllllllKa K 6yHKepy He· .!lOJIJKHO ob!Th meJieii ,llJill rrpe.D.OTBpa
rn:eHllll noTepb cMecn 11pn 11epesepTbIBaHn11 6yHKepa. 

IIp11 llOBOpOTe 6yHKepa Ha 180° CMeCb Bb!Cb!IlaeTCll 8 lllllllK H Bbl,!l.eplKMBaeTCll B 
tteM onpe.aene1rnoe BpeM51. IIpn B03BpameHnn 6yHKepa c lllllHKOM n rrepBOHaqaJibHOe 
noJ10JKe1rne He11c110J1b30Ba1rnal! cMeCb BhIChmaeTcl! n 6yHKep. CHllThiii c 6yHKepa lllllllK 
TIOMemaJOT B lie% ,!l.Jlll OTBepJK.!leHllll CTep:arnH, llOCJie qero 51lll11K pa3HMMaJOT, 113BJie
Ka51 CTepJKeHb. 

Ehn CllOCOObl H3rDTOB.1ieHll51 o6oJIOqKOBblX CTepJKHeii He Tpe6ymT CJ!OlKHOro 060-
'PY .ll.OBaHllll, HO 113rOTOBllTb CTepll\Hll MOJKHO TOJ!bKO HCCJIONcHOH KOH<frnrypaun11. IIpH 
113rOTOBJICHllH OOOJIOqKOBhlX CTep11rneH Ha1160J1ee COBepllleHHb!M llBJilleTCll CllOCOO c 
-06llaaTeJ1bHhJM npHMeHeH11eM nJ1aK11poBaHHbIX cMeceii M HarpeBaeMoro cTepJKHesoro 

SllllllKa. 
CTeplKHll c llOCJie.D.yJOllleii TCTIJIOBOii o6pa6oTKoii H3BJICKalOT Ha ,!l.paiiep HJIH CTeplK

f!CBYIO llJlllTY II OTllpaBJilllOT B cylllllJ!bHYIO rreqb. 
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CTepMHH, H3rOTOBJil!eMble no uarpeBaeMOif OCHaCTKe, TBep,ne!OT B HarpeTblX CTep:lK
HeBbIX llll\HKax. I1oJiyIJeHHbIH CTep:lK€Hb HMeeT npoIJHOCTb, .nocTaTOIJHY!O ,nJill ero rre
peMemeH!li! 11 ycTaHOBKH B qiopMy. CTep:lKHH H3 Hll\HKa H3BJieKa!OT c noMOll\b!O 
TOJIKaTeJreit I-Iarpea cTep:lKHeaoro llll\l!Ka ua Marmrne .no TeMrrepaTypbr 200-300° C 
MO:lKeT 6b!Tb ra30Bb!M HJIH 3JieKTPHIJeCKHM. fa30Bb!H HarpeB HMeeT rrpeHMyll\eCTBa: 
6bICTpblif ll 6oJiee paBHOMepHblif HarpeB CTep:>1rneaoro llll\HKa, OTHOCHTeJibl!O Hll3KY!O 
CTOHMOCTb np11po,nHoro ra3a, npOCTOTY KOHCTpyKUHH ll 3KCTIJiyaTaUHOHHYIO Ha,ne:lK
HOCTb HarpeBaTeJibHblX ycTpOifCTB. )J.Jil! OIJHCTK!l pa6oqeif noaepxHOCTH HarpeaaeMOro 
llll\HKa ll HaHeCeHHll Ha Hee pa3,nemneJibHOro COCTaBa 60Jib!HHHCTBO MaIHHH o6opy
,noBaHbl qiopcyHKaMH, Il03BOJ!ll!Oll\HMH Bb!IlOJ!Hl!Tb 3TH orrepaUHH aBTOMaTHIJeCKH. 

§ 33. KottcTpyKu,1111 cTepmtteeblX KapKacoe 

qT06bl npH,naTb CTep:lKHl!M npoIJHOCTb ll :>!<eCTKOCTb, rrpH ll3fOTOBJieHirn B HUX 3a
KJ1a,nb1Ba!OT CTep:lKHeBoif KapKac - crreuuaJibirne MeTaJIJIHIJecKoe rrprrcrroco6J1eHne, 
Bb!IlOJIHCHirne 113 OTO:lK:lKeHHOH rrpoBOJIOKH, HJl!l JIHTOe B BH,ne paMK!l. B Ta6JI. 103 
np11ae,neHbl OCHOBHb!e Tllllbl H pa3M€pb1 KapKaCOB H 06J1aCTb HX npuMeHeHHll. 
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103. CTep:lKHeBhie KapKacbl 

fpacjmqecKoe HaoopruKeHHe 

JI HT 0 if (rr p 0 CT 0 if) 

B npocTbIX TIJIOCKHX cTep:lKHHX Bhlcornif 
,no 200 MM 

Jlurofl c JIHTbIMH TOpr~aMH 

B npocTbIX cTep:lKHHX BhlCOToif 200-
500 MM 

JlHTOif c npoBOJIOIJHbIMH TopuaMH 

B CTep:lKHSIX Bb!COTOH .no 300 MM co 
CJIO:lKHOif <t>opMoif 



fl poao.ttO!CeHUe Ta6.tt. 103 

JlHTOii c rrpOBOJIO'IHblMH H JIHTblMH TopqaMH 

B CJI01KHblX no cpopMe crep1KHRX a1>1co
roii 200-500 MM, crep1KHH HMe!OT IIO.llHY· 
rpeHHR; B HHX HeJib3R oca.nHTb KapKac. 
,[{JIR apMupoaaHHR crep1KHR rpe6yerc.11 
OTOrHyTb KapKaCHYIO rrpOBOJIOKY 

JI HT 0 ii (p a 3 6 0 p H bl ii) 

£·:7 ~ ''"" 

B crep1KHHX rrpocrofl cpopMbl, usroroa
JieHHblX H3 )!(CC HJIH CMeCH Ha CMOJiax XO· 
JIO.llHOro raep.neHHR 

TipOBOJIO'IHbIH 

LY/ 

B TOHKOCTeHHblX crep1KHRX CJI01KHOH 
cpopMbI, ecJIH y.naJieHue KapKaca us oTJIHB· 
KH sarpy.ntteHo, a raK1Ke a He60JibWHX 
crep1KHHX rrpocroii cpopMbI 

B crep1KHHX cepuiittoro u Maccoaoro rrpo
usao.ncraa, ecJIH KapKac JJerKo BblracKH· 
aaeTCH H3 OTJIHBKH H M01KeT 6b!Tb MHoro
KpaTHO HCIIOJlbSOBaH 
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II po80Aaice1we Ta6A. 103 

Tpy6qarhlii 

B KpyrJihlX ITpocrhlx crep}!{HHX 6oJibllIOli 
.D:JIHHhl, a TaKRrn B crep}!{Hl!X, H3rOTOBJil!e
MblX ITO llla6JIOHaM roqeHHeM 

l\oM61:lHHpOBaHHble 

B oco6o CJIO}!{Hb!X TOHKOCTeHHblX crep}!{
Hl!X, ecJIH y.n:aJieHHe KapKaca H3 OTJIHBKH 
3arpy.n:HeHo 

B Kpyr JiblX CJIO}!{Hb!X crep}!{Hl!X 6oJibmoli 
.D:JIHHbI, ecJIH ITportt6 KapKaca He.n:oITycrHM, 
a TaK}!{e B crep}!{HHX, HMe!OIUHX CJIO}!{Hble 
OTBepcTHH, ecJIH apMHpOB3HHe HX MOlKHO 
BhlITOJIHHTb TOJibKO ITpOBOJIOKOli 

I1 pH Me 'I a H H ll: 1. JlHTble KapKaCbl H3rOTOBJil!IOT H3 qyryHa (C4 10, C4 15, 
C4 18); ITposoJioqHbie KapKaCbl - H3 HH3Koyrnepo.n:Mcroll: craJibHOll: (5Cr1KIT, BCr2Kn) 
npOBOJIOKH 0 3-8 MM. 2. CsapHoll: KapKac H3rOTOBJll!IOT H3 CTaJibHOrO ITpyrKa HJIH 
yroJIKa, rpy6qarhlii KapKac - H3 rpy6 craJibHblX so.n:oITpoBO.D:HbIX. 

§ 34. CTep>1<Heeb1e MaWHHbl 

.[(JIH H3rOTOBJieHH5! crep:arnell: MallIHHHblM CITOC060M ITpHMeHl!IOT .n:epeBHHHble, Me
"TaJIJIH'leCKHe H ITJiacrMaccoBhle crepRrnesble HinHKH. MallIHHHblii: cIToco6 MsroroBJieHHll 
·crep}!{Heii: HMeer pH.n: ITpettMymecTB ITO cpaBHeHHJO c oyqHblM cIToco6oM: MexaHH3Hpo
BaHbI ITO.D:aqa H YITJIOTHeHHC CMeCH, ITOBOPOT H H3BJieqeHHe crep}!{Hl! H3 crep}!{HeBoro 
HinHKa, o6JierqaeTC5! rpy.n: paooql!X H ITOBblIIJaeTCH ITpOH3BO.D:HTeJibHOCTb, yJiyq11IaeTCll 
KaqecrBo H yseJitttmsaercH cpoK cJiy:lK6hl crep:lKHeBbIX HinHKOB. B sasHCHMOCTH OT 

·CITOco6a H3rOTOBJieHH5! crep:lKHeil ITpHMeHHIOT BCTpl!XHBaJOmtte, ITpecCOBble H BH6po
ITpeccosble, ITCCKO.D:YBHble H ITCCKOCTpeJibHble M3IIIHHbl, a raK:lKe MalllHHbl .D:JIH H3rOTOB
JieHHH crepRrneii ITO HarpesaeMofi ocHacrKe, 060JIO'IKOBble H MYH.D:IIITY'lHbie (ra6JI. 104), 
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104. CTep.lKHeBbie MaWHHbI 

HaH<!Onb-
mas Macca Han6onbmHe pa3Meph1 TipOH3BOJIHTenb-MalllHHa HSrC.TOBJUle· CTepJKHeeoro Hll\HKa, MM HOCTb, JJJT/'1 flpHMe'laHHe 
Moro CTeplK-

HH, Kr 

PyqHaH BCTPHXttBa10mall 15 400 x 300 x 200 ~10 MawttHa rrpe.11.ttaaHaqeHa .II.JIB ttaroTOBJieHttll cTep.lK-
c nepeKH.11.HblM CTOJIOM (ne- HeH B ycJIOBHllX MaJIOMexa1rnattpoBaHHblX yqacTKOB. 
pe.D.BH.lKHall Ha KOJiecax) YnJIOTHeHtte cMectt - pyqHoe HecKOJibKHMH y.11.apaMtt 
283 CTOJia MallIHHbl 0 CTaHttHy, .11.oynJIOTHeHHe - TpaM-

60BKOH, KHllHKOH 

BCTpllxttsa10mall c ITO- 50 800X250X300 .D.o 25 ITepeMemaeTCll no rroJiy Ha KoJiecax. I1pttMe1rn10T 
BOpOTHblM CTOJIOM CBITM B ycJIOBHllX MaJIOMexaHH3ttpoBaHHblX uexoB 

BCTpllXHBa10mall c nepe- 30 600 x 400 x 300 ~50 YnJIOTHeHtte cMeCH y.11.apoM CTOJia co cTep.lKHeBbIM 
KHJlHblM CTOJIOM H npo- lllll;HKOM 0 IIJIHTY HJIH CTaHHHY MaWHHbl. ITpHBOJl 
TlDKHblM MexaHH3MOM nHeBMaTHqecKHH OT ceTH C.lKaToro B03.D.yxa nasJieHH-
284M eM 500-600 KITa. I1pttMeH51IOT B ycJIOBH51X MeJIKoce-

p!iHHOrO H cepHHHOro npOH3BOJlCTBa 

BcTp5!XHBa10w:a51 c noso- >50 1000 X 800X 300 ~15 YrrJIOTHeHHe cMectt BCTp51XHBaHtteM. ITpttson nHeB-
pOTHblM CTOJIOM 845 MaTHqecKHH OT ceTtt cJKaToro so3nyxa, .11.asJ1eH11e 

500-600 KI1a. Ha MaWl!He H3fOTOBJIHIOT npocTble 
CTep.lKHH C 60JibWOH Bb!COTOH 

B116ponpeccosble BIT-I, ~8 450X400X 180 ~150 YrrJIOTHeHtte cMecH rrpeccosaHHeM c stt6pautteFi. Ha 
BWP-51 Maw11Hax ll3f0TOBJI51IOT MeJIKHe CTep.lKHH npocTofj 

<j>opMb! B ycJIQ!lllflX cep11f!Horo npoµ3f!O.D,CT!H\ 



-t--:> 
0 

Malllaua 

TiecKO.llYBH351 MalllHHa 

285M 

TiecKO.llYBHaH MalllHHa 
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TiecKO.llYBHaH rronyaBTO-
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H 3rOTOBJIH e-

MOro CTeplK-
HH, Kr 

1 

10 

8 

40 

60, 
160 

2,5 
1,0 
6,0 

16 
40 

JOO 

fl poao1t01Ce/lUe Ta61t. 104 

HaH60J1blllHe paaMephl IlpoH3B0JIHTeJJb• 
CTepi1rnesoro HlllHKa, MM HOCTb, lllf/'I IlpHMe'l8HHe 

I 25'0X 150X (20-200) 360 YrrnOTHeH!le CMCC!l 3a cqeT KllHCTlllJCCKOI"i 3Heprnll 
CTPYll C)J{aToro B03.Uyxa co cMeCbJO ll .uaBneHHH C)J{a-
Toro B03.Uyxa; Ha M alll!lHax ll3fOTOBnHIOT CTCp)J{Hll 

550 x 300 x 325 200 nJ06oii cno)J{HOCT!l B ycnoBHHX cepHiiHoro ll Macco-
BOro rrpO!l3BO)l.CTBa 

400X320X (230-400) 200 

900X450X200 90 

900 x 700 x 400, 160, JOO 
l 100X900X500 

300X250X300 360 YrrnOTHCH!le CMecll 3a clJeT KllHCMarnqecKoii aHep-

250X !SOX 1·80 360 rH!l qacTHqeK CMCCH ll )l.aBneHHH C)J{aToro B03.llyxa. 

400X300X400 400 Ha MalllHHax H3roToBnHJOT cTep)J{Hll nJ06oii cno)J{HO-

630 x 500 x 445 200 CTH B ycnoBHHX KpyrrnocepHiiHoro H Mac·cosoro rrpo-
800 x 630 x 500 160 H3BO)lCTBa 

I 000 X 800 X 555 JOO 



Mawuaa 

ABTOMaTbl JJ:JHI H3fOTOB-
JieHHll cTep»rneii: B ropl!-
qnx ll!IJ:HKax: 

45326 
4701 

ITecKo.nysHo-rrecKo-
CTpeJibHbl H IlOJiyaBTOMaT 
305 

MalllHHbI JJ:Jill H3rOTOB-
JieHHH CTep»rneii: B ropH-
qnx Hmmrnx: 

45326 
455462 
4509A 
4509C 
47056 
4eJIHoqHaH 311JI 

-t.:) 

Ha1160.11b-
Wa>I M3Cca Ha116o.11hw11e ,pasMepb1 
usrowsm1e- c Tepl!CHeBoro Hll{HKa, MM 

MOrO CTepJK-
HSI, Kr 

1,0 200X 1lO:X40/40 
5,0 300 x 200 x 75/75 

6- 280X280X300 

1,0 200X80X 110 
2,2 220X 150X200 
6,0 400 X 300X200 

15,0 600X400X200 
15,0 830X320X220 
4,5 240X220X50/50 

flpOH3BOl(l!Te.llb-
HOCTh, WT/q 

240 
200 

360 

200 
100 
80 

120 
100 
160 

fl poaoA~enue Ta6A. 104 

BocbMHTI03HIJ:HOHHble aBTOMaTbl c ucrroJib30BaHHeM 
sJieKTpuqecKoro Harpesa CTep»rneebIX HmHKOB c sep
THKaJibHbIM pa3"beMOM. ABTOMaTbl npHMeHHIOT B yc
JIOBHHX KpynHocepHHHOro H Maccosoro rrpOH3BOJJ:CTB. 
Ha aBTOMaTe 4509A HCTIOJ!b3YIOT CTep»rneBbie HmH
KH c ropH30HTaJibHblM pa3"beMoM 

ITecKo.nysHo-rrecKoCTpeJibHblii: aBTOMaT rrpnMeHHIOT 
B ycJIOBHHX KpynHocepnii:Horo H Maccosoro rrpo
H3BOJJ:CTB 

Harpee cTep»rnesoro HmHKa c eeprnKaJibHbIM 
pa3"beMoM 9JieKTpHqecKHH. Ha MalllHHax H3rOTOBJI51-
10T CTep)KHH cpe.nneii CJIO}!{HOCTH B ycJIOBHHX Kpyn
HocepHiiHoro H Maccoeoro npoH3BOJJ:CTB 



MamHHa 

MyHJl.IIITY'IHbie MaII!HHhJ: 
C-1 

281 

MalIIHHhl cTepJKttesble 
neCKO.llYBHble J\Jll! H3fOTOB· 
JieHllH CTepJKHeH, OTBepJK· 
n.aeMb!X B OCHaCTKe: 

23223A2 
23225A2 
23225Al 
23227A2 

HanooJth· 
lllaH 111.acca 
H3rOTOBJtfte
MOrO CTeplK-

HB, Kr 

6 
15 
15 
35 

HaH60JtblllHe pasM.ephl CTeplK· 
nesoro 5UilHKa, M'MI 

50 

630X400X400 
800 x 630 x 450 
800 x 630 x 450 

IOOOX800X500 

npOHSBOJIHTeJlb• 
HOCTb, lllT/'I 

fl po(JOA:J!CeHUe TaBA. J ()4 

~20 BMeCTO CTepJKHesoro HW:HKa HCIIOJ!b3YIOT CMeHHYIO 
IIOfOHHb!X M/'1 fHJlb3Y - MYHJIII!TyK. 3a C'leT B03BpaTHO-JIOCTYIJa

TeJibHOro n.s11JKeHHH nopII!HH H3 MYHJllIITyKa Ma1II11-
Hbl Bbl)laBJil!BaeTCH Henpepb!BHb!H no. JIJll!He CTep
:iKeHb orrpen.eneHHoro ce'!eHHH (Kpyrnoro, Ksan.paTHo
ro, TpeyroJihHOro H n.p.). Ce'leH11e rHJih3bl orrpen.eJIH
eT ce'leHHe cTepJKHH. Ha Ma1II11Hax 11aroTOBJ1ll10T 
CTepJKHll rrpocToro II JIOCTOl!HHOfO ce'!eHHll B ycno
BHl!X cepHHHoro rrpoH3BO)ICTBa 

:;:;;40 
JIOfOHHb!X M/'1 

120 
100 
100 
80 

TI p II Me q a H II ll: I. ,[LJill H3fOTOBJieHHll CTep»rnefi BCTpl!Xl!BaH11eM TaKJKe llCJIOJ!b3YIOT ¢opMOBO'IHble MaII!l!Hbl 231, 232, 233, 234, 
235 II n.p. 2. ,L:lJIH MYHJllIITY'!Hb!X MaII!HH C-1, 281 yKaaaH Ha1160JiblIIHH 11.11aMeTp (!!Jiii TOJllll;HHa) CTepJKHll B MM. 



r Jl AB A VI 

C60PKA mnElllHblX Cl>OPM 

§ 35. TexHonor114eCKHe onepa41111 c6opKH 

C6opKy <PopM BblnOJIHHIOT Ha c6opotJHOM nJiauy 11JI11 Ha nJIOIUa,llKax Jil!TeiiHorcn 
KOHBeiiepa. 0CHOBHble TeXHOJIOflltJeCKl!e onepau1111 c6opKll II nocJie,llOBaTeJibHOCTb !IX. 
BblnOJIHeHl!H np11Be,lleHbl B Ta OJI. 105. 

105. C6opKa c!iopM 

OnepauH11 CoJtepllrnHHe patioT 

ITo.llroTOBKa c!iopM K c6opKe YcTaHaBJI11sa10T HlllliH1010 noJiyc!iopMy B cTpor(), 

Tio.llfOTOBKa CTeplliHeH K 
c6opKe 

YcTaHOBKa cTeplliHH B Hlllli
H1010 IlOJiycpopMy 

YcTaHOBKa (ecJIH Heo6xo,ll11-
Mo) CTeplliHeii B sepXHIOIO no
JiycpopMy 

rop1130HTaJibHOM noJIO}!{eHllll Ha nJiaU !!Jiii KOHBeft
epHy!O nJioIUa.llKY, KpynHble cpopMbl - Ha nocTeJib 113" 
HanoJIHl!TeJibHOii CMec11, Ha KOTOpoii npe,llsap11TeJib· 
HO BblnOJIHHIOT BeHTllJIHUllOHHble KaHaJibl B Bl!,lle no
nepetJHblX 11 npo.llOJibHblX 6op03.ll c maroM He 6oJiee 
150-200 MM. ITepe.ll c6opKoii cpe.llHllX 11 KpynHblX; 
cpopM JillTHllKOBble BepT!!KaJibHO pacnOJIO}!{eHHble 
KaHaJibl ,llJIH BeHTllJIHUllll 3aKpb!Ba!OT naKJieii. f1o. 
Heo6XO.lll!MOCTll q,opMy !!Jiii OT,J,eJibHble MeCTa KpaCHT 
II nO.llCYllillBa!OT. TiosepXHOCTb noJiycpopM OtJl!IUa!OT: 

TiposepH!OT KatJecTBo cymK11 CTeplliHeii. ITp11 ne
pelliore CTeplliHll OT6paKOBbIBa!OT, np11 OCTaT04HOK" 
BJiare OOJiee 0,5 % CTeplliHll HanpaBJIHIOT Ha noBTOp
HYIO cymKy. Bee TpeIUHHbI, oTBepcTHH, He npe.llH33· 
HatJeHHbie .llJIH BeHTllJIHUllll CTeplliHeii, TIUaTeJibHO• 
3a,lleJiblBa10T. ITospelli.lleHHble MecTa 11cnpaBJIHIOT 
CTeplliHeBOii CMeCb!O, 3aKpallll!B310T, npomnl!Jil!Ba!OT 
11 cymaT. ITp11 11cnpasJieH1111 nospelli,lleHHbIX MecT 
11cnoJib3YIOT onpaBKH, ma6JIOHbl 11 AP· CTepllieHb otJll·· 
rua!OT OT nblJill, 33tJl!IUa!OT II npoMa3blBa!OT H3T!!p
K3Mll, c!iopMOBO'!HblMll 3aM33KaMll ( ecJill npe,llyCMOT
peHO TeXHOJIOrlleii) II BTOp114HO OKpam11Ba!OT II IIO.ll
cym11sa10T. Coe,ll11HeH11e noJIOBllHOK CTeplliHeii a 
c6opKy HX s 6JI0K11 BblnOJIHHIOT no ma6JioHaM 

CTeplliHll O'lllIU310T OT IlblJlll II np11JI11nmeii CMeCIJ! 
II ycTaHaBJillBa!OT B <PopMy B nopH,llKe, npe,llyCMOT
peHHOM TeXHOJIOrHeii. c ueJib!O npe,llOTBpaTllTb npo
HllKHOBerrne pacnJiasa B ra300TBO.llHIUHe KaHaJil>l 
CTeplliHH !'IX OTCeKa!OT OT pa6otJeii nOJIOCTll noJiy
cjlopMbl ac6ecT0611TYMHblM llIHypoM (!!Jiii B3JlllKOM 113 
fJil!Hbl)' KOTOpblii npOKJia,llblBalOT no nep11MeTpy 3Ha
Ka II BOKpyr KaHaJIOB, ycTaHaBJil!Ba!OT B noJiycpop
MY 1mcTb1e, HeoK11c,1eHHble lliepe6ei'1K11 (cM. p11c. 26} 

Memme cTeplliHH Maccoi'r AO 5 Kr BKJJe11sa10T s 
cpopMy c KpenJieHl!eM !IX llllll!JlbKaMll !!Jiii KplOIJKa
Mll (Ao 11JI11 noCJie cymK11, no,llcymK11). Cpemrne R 
KpynHbie cTeplliHll KpenHT c noMOIUblO MHrKoii npo
BOJIOKll !!Jiii cneu11aJibHbIMll 60JITaM11 3a BeCKll K Me
TaJIJilltJeCKOii nJJaHKe, on11pa10rueiiCH Ha KpeCTOBl!Hbl 
!!Jiii 6opTa onoK11. KpenJieH11e BblnOJIHHIOT Ha cne
u11aJJbHOM CTeH,lle 
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Onepaum1 

3a.n:eJIKa MeCT no.n: BeCKII 

OtIIICTKa coopaHHb!X noJiy
<PopM OT nbIJIII, OCTaTKa CMe
CII 

Coe.n:1IHeH1Ie HII:lKHeil: II aepx
Hei1: noJiycj>opM 

YcTaHOBKa JIIITHIIKOBbIX II 
BblnOpHbIX 'lalll 

KpenJieH1Ie cpopM no.n: aa
JIIIBKY 

II poiJoA:HCeHue Ta6A. 105 

CoJ1epi1caH11e pa6oT 

B MaccoaoM KpynHocep1Iil:HoM II cep1Iil:HOM np01I3-
ao.n:cTBe MeCTa no.n: BeCKII 3aKpb!Ba!OT HOpMaJllI30-
BaHHbIMII CTep:lKHllMII, a llIBbl npoMa3b!BaIOT 3aMa3-
KOH. ITplI e.n:IIHII'lHOM II MeJ1Kocep1IilHOM npo1I3BOJJ:
cTBe MeCTa no.n: BeCKII 3a.n:eJib!BaIOT caMOTBep.n:e10-
W:IIMII CMeCl!MII, Kpacl!T II no.n:cynrnBaIOT nocJJe rnep
.n:emrn cMeCII. BecKII nepe.n: 3a.n:eJIKOH ( ecJJII Heo6xo-· 
JJ:IIMO) no.n:rn6aIOT 

ITocJJe c6opK1I nbIJib II ocTaTKII cMeCII c aepxHero 
pll.n:a CTep:lKHeil COOIIpaIOT nbIJiecocoM. Ka1rnJ1bl JIIIT
HIIKOBOH CIICTeMbl OCB060:lKJJ:aIOT OT naKJllI II noJJy
cpopMbI TW:aTeJJbHO npo.n:yaa10T 

.lI.JJll BHOBb co61IpaeMbIX cpopM II .D:JJll acex Kpyn
HbIX cpopM BblnOJIHll!OT KOHTpOJibHOe coe.n:1IHeH1Ie no
Jiycj>opM. ITplI 3TOM npoaepl!IOT TOJ1m:m1y TeJJa OT
JllIBKII, o6pa3yeMoro aepxHeil noJJycj>opMOfI H CTep:lK
HeM, no fJllIHl!HblM «MYlllKaM»; «MYlllKH», no pa3Me
paM KOTOpbIX no.n:61Ipa10T Mepeoeil:KH (CM. p1IC. 26)' 
pa3Mem:aIOT Ha CTep:lKHe B MeCTaX YCTaHOBKH :lKepe-
6eeK; npoKJJa.D:b!BaIOT ac6eCT061ITYMHbIH lllHYP IIJllI 
rJJHHY no pa3'beMy cpopMbl II 3HaKaM CTep:lKHeil, 3a
Kpb1BaIOT naKJJeil nOJIOCTII y 3HaKOB CTep:lKHll c 
n;eJJbIO npe.n:ornpaTIITb 3acopeH1Ie cpopMbl; ac6ecTo-
61ITYMHbiil lllHYP IIJIH rJJHHY HaKpbIBaIOT 6yMaroil; 
nprr pacnoJJO:lKeHIIII OTJllIBKII B .n:ayx noJJycpopMaX 
npOKJJa.D:b!BaIOT BaJIIIKII II3 npOKJJa.D:O'IHOro urnypa 
IIJIII rJJIIHbI .D:JJll npoaepKII nepe1rnca. 3aTeM BbIIIOJJ
Hl!IOT KOHTpOJJbHOe coe.n:1IHeH1Ie noJJycpopM. ITplI 06-
Hapy:iKeHHII .n:ecpeKTOB coe.n:rrHeHIIH IIX yCTpaHl!IOT, no 
Heo6xo.D;IIMOCTII .n:onoJJHIITeJlbHO npOKJJa.D:bIBaIOT ac-
6ecTOOIITYMHb!H lllHYP (TaOJI. 106) II Bb!IIOJ!Hl!IOT 
OKOH'laTeJlbHOe coe.n:1IHeH1Ie IIOJJycpopM no IllTblpllM 

J11ITHIIKOBble II BblnOpHble 'lallIH ycTaHa BJJHBaIOT 
Ha nocTeJlb H3 HanoJJillITeJJbHOH CMeCII TOJIW:IIHOH 
10-15 MM, He .n:onycKal! nona.n:aHHll cMecrr B KaHaJJbI 
cpopMbl 

Cpe.D:HIIe, KpynHbie II 'laCTb MeJJKIIX cpopM cKpen
Jil!IOT cKooaMII IIJJII 6oJJTaMII paaHoMepHo no .n:rraro
HaJIII. MeJJKIIe cpopMbI Harpy:iKaIOT rp_y3aMrr. PoJJb 
rpy3a MO)KeT Bb!IIOJ!Hl!Tb Macca onOKII YTll)KeJJeHHOH 
KOHCTpyKU:IIII. CxeMa 3arpy3KII cpopMbI npe.n:ycMoT
peHa TeXHOJJOrlieil 

IT p II Me q a H II e. XpaHeH1Ie co6paHHOil: ¢opMbI .n:o aaJIIIBKII He .n:oJI:lKHO npeabl
waTb 7-8 q - JJ:Jill CYXIIX II XIIMII'leCKII TBep.n:eIOW:IIX, 3 q - JJ:Jill no.n:cyllleHHblX, 
1 'l - JJ:Jlll Cblpb!X. 
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106. Cnoco6b1 npe,11,ynpe:>K,11,ettu11 yTeqKu MeTaJIJia H3 cjlopMbI 

BH.11 H pa3Mep <j>opM:bl 
B CBeTy, MM 

ChlpaH - >500X400 

Cnoco6 

IT0,11,pe3Ka r Jia.QHJIKOH 

Cyxal!, no,11,cyI1IeHHal!, IT poKJia,11,Ka ac6ecT0611-
x11M11qecK11 TBep,11,eIOI1Ial! - TYMHOro HJIH ac6ecTosoro 
< 2000 X 1600 IIIHypa 

Cyxal!, no,11,cyI1IeHHa11, ITpoKJia,11,Ka ac6ecT0611-
x11M11qecK11 TBep.n:e10I1Ia!I - TYMHOro IIIHypa II rJil!Hl!-
> 2000X 1600 Horo saJil!Ka 

Xapa1<repttcmKa 

fJiy611Ha no.n:pe3Kll no ne
p11MeTpy noJIOCTll ¢opMhl H 
JlllTHllKOBOH CllCTeMbl 15-
20 MM, paCCTOl!Hlle no,11,pe3KH 
OT Kpaa UOJIOCTll ¢opMbl 40-
100 MM 

lllHyp npoKJia,11,hrnaIOT no 
nep11MeTpy nOJIOCTll ¢opMbl 
JillTHllKOBOH CllCTeMb! II no 
CTep:>KHeBh!M 3HaKaM Ha pac
CTOHHllH 40-60 MM OT Kpaa 
IIOJIOCTH <tJopMbl 

MeCTo npoKJia.D:Kll TO :>Ke, 
qTO H s npe,11,h!.n:yI1IeM cnoco6e, 
HO qepe3 60-80 MM OT ac6e
CT0611TYMHOro IIIHypa B CTO
poHy Kpal! onOKll .n:onoJIHll
TeJibHO npoKJia.Qb!BaIOT rJillHH
Hh!H saJil!K 

IT p 11 Me q a H 11 e. Ac6ecT0611TyMHhrii IIIHYP 0 6 MM np11MeHllIOT np11 113roToB
.i1eH1111 cpe,11,HllX OT JillBOK; 0 10 MM - np11 113fOTOBJiemm KpynHhlX II qacrn cpe,n:HllX 
OTJillBOK; 0 15 MM - np11 113roTOBJieH1111 THJKeJihlX 11 KpynHhlX OTJillBOK. 

§ 36. KottTp011b c6opKH 

C6opKa JIHTeiiHhlX ¢opM l!BJIHeTcl! saKJ110q11TeJihHOii onepau11ei1 nepe,11, saJil!BKOii 
<jlopMhl pacnJiaBOM, n03TOMY oco6oe 3HaqeH11e l!MeeT KO!fTpOJib scex 3JieMeHTOB ¢op
Mbl H MaTepttaJioB, 11cnoJib3yeMh!X Ha c6opoqHoM yqacTKe. KoHTpOJib no qepTe:>Ky 
JillTOii ,11,eTaJII! c HaHeCeHHOii Ha HeM TeXHOJIOrneii, a TaKJKe no TeXHOJIOrl!qecKl!M llHCT
PYKUllHM, .a:eiiCTBYIOIIIllM Ha npe.n.np11HT1111, B ycJIOBllHX e,n:11H11qHoro, MeJIKocep11ifHoro 
npo113so.n.crna BblllOJIHHIOT pa6oq11e-c6opI1I!!Kll. HeKaqecTBeHHO 113rOTOBJieHHhie ¢opMhl, 
CTep:lKHll, 3JieMeI-ITbl JillTHHKOBb!X CllCTeM (Jll!THllKOBh!e, Bh!nopHbie qaum II .n.p.) c6opKe 
He no.n..1eJKaT. Hapll.ll.Y c pa6oq11M-c6opI1I!!KOM KOHTpOJib npOBO,ll.l!T MaCTep yqaCTKa H 
TeXHOJIOL 

IT p11 c6opKe ycTaHaBJil!BaIOT B ¢opMy cTep11rn11 11 coe.n:11HHIOT HllMHIOIO noJiy¢op
MY c sepxHeit Ha.n.eJKHOCTb ycTaHOBKH cTepJKHeii B ¢opMy 06ecne<msa10T KpenJieHH
€M !IX ::>Kepe6eiiKaMH (p11c. 26) II CTh!KOBKOii c coce,ll.HllMll CTepiKHl!Mll, llCKJl!Oqa10I1IllMll 
nepeMeI1IeH11e cTep:lKHeii no.n: .n:eifcTBl!eM no,n:'heMHoii CllJihI pacnJiaBa. KoHTpOJih ycTa
HOBK11 CTepJKHeH B ¢opMy np11 e,ll.l!HllqHoM np0!!380,ll.CTBe OTJlllBOK ocyI1IeCTBJil!IOT B 
OCHOBHOM YHl!BepcaJibHh!M 113Mep11TeJibHh!M llHCTpyMeHTOM (MeTpOM, KpOHUllPKYJieM 
H .n.p.). ITp11 MeJIKOCep11iiHOM II cepHiiHOM np'o!!380)1.CTBe OTJlllBOK III!!pOKO np11MeHHIOT 
pa3JIHqHh!e wa6,10Hbl, npe.n:ycMOTpeHHbie .'ll!TeHHOH TCXHOJIOrHeii (p11c. 27, 28, 29). 

On11J111saH11e cTep:lKHeii .ll.JIH no.n:roHKll 11x np11 c6opKe ¢opM .n:onycKaeTcH TOJihKO 
B ycJion11l!x e,a:11H11qHoro 11 MemrncepHiiHoro npo113so,n:cTBa no pa3peI1IeH1110 MaCTepa 
yqacTKa !!Jill TeXHOJIOra. 

r Jl AB A VII 

nHTERHblE cnnABbl 

§ 37. OcttOBHble caoilcTaa 1111TeHHblX cn11aaoa 

K ocHOBHbIM .l!HTeiiHh!M csoilCTBaM cnJiaBoB OTI-IOCHT :lKH.ll.KOTeKyqecTh, yca.n.KY 
(cM. Ta6JI. 107), JIHKBaUHIO, CKJIOHHOCTb K o6pasoBaHl!IO Tpell.\HH H OT6eJiy. 

JKuaKoTeKytteCTb - cnoco6HocTh MeTaJIJia (11J111 pacnJiasa) B pacnJiasJieI-IHOM co-
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a 
JO JI 12 

PHc. 26. )Kepe6eAKm 

1-0AHOCToe•rnhle c Kpyrnb!MH nJiaCTHHKaMH, 2-onHocToeqH&Ie c nps1MoyroJI&HbIMH nJiacTHHKaMH., 
3 - neyxcToeqHbie c npsiMoyroJibHbIMH nJiaCTHHKaMH, 4 - qeTb1pexcToequb1e c npsiMoyroJibHbIMH• 
IlJI8CTHHK8MH, 5 - ynopHble c IlJIOCKHMH H pa,!IH8JlbHblMH nJiaCTHHK8MH, 6 - u.eJibHOWTaMnOBaHHb!e 

11.eyxcToeqHble, 7 - :IKepe6eilKH-MOCTHKH. 8 - pacnopHb!e, 9 - KOpo()qaTb!e, JO - 0,!IHOCilHP8JlbHble 
npoeoJioqHhle, 11 - neyxcnnpaJihHbie npoeoJioqHhie, 12 - nJiacTnHqaThie 

PHc. 27. ITpoaepKa npaBHJibHOCTH ycraHOBKH crep:llrneil no Bblcore or pa6otieA no-
aepxHOCTH cpopMbI 
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Pttc. 28. IlpoaepKa ITpaB!1JlbHOCTl1 ycTaHOBKl1 CTep:Hrneli ITO l!blCOTe OTHOCl1TeJibHO ITO
aepxHOCTH pasbeMa 

Puc. 29. IlpoaepKa ITpaBHJibHOCTH ycrnHOBKH cTep:mHeii ITO aepTHKaJibHblM ITJIOCKocrnM 
cpOpMbl 

CTOHHHH 3aITOJIHHTb JIHTeHHYIO cpopMy. )f\HtJ:KOTeKy'leCTb 3aBHCHT OT XHMH'leCKoro co
CTaaa, TeMITepaTypbI 33JIHBKH H AJIH pa3JIH'lHblX MeTaJIJIOB H CITJiaBOB HeO.D:HHaKOBa. 
)f\HtJ:KOTeKy'leCTb OITpe.n:eJIHIOT ITO TeXHOJIOrH'leCKOH ITpooe H oueHHB3lOT ITO AJIHHe 
CITHpaJibHOrO (HJIH npHMOJIHHeii:Horo) KaHaJia, 33ITOJIHeHHOro paCITJiaBJieHHhIM MeTaJI
v'IOM B KOHTpOJibHOH cpopMe. 

Yca8Ky CITJiaBa oITpe.n:eJIHIOT Ha cITeuuaJibHhlx TexHoJioruqecKux ITpooax H oueHH
saroT no pa3HOCTH pasMepoa (HJIH oGbe~rn) CITJiaBOB .n:o aaTBep.n:eaaHHll H ITOcJie ox
Jia:m.n:eHHll. 

JIUKBllt{U!l - HeO.D:HOPOAJ-JOCTb XHMH'leCKoro COCTaBa cnnaaa B pa3JIH'lHbIX MeCTax 
ceqeHHll OTJIHBKH, B03HHKIIIaH ITPH ee 33TBep.n:eaaHHH. JlHKB3UHIO CITJiaBa OITpe.n:eJJHIOT 
XHMH'leCKHM CITOCOOOM HJIH CITeKrpaJibHblM aHaJIH30M. 

CK1101t1t0cTb K 06pasoea1tu10 Tpew,u1t - caoii:cTBO, ITpOllBJIHIOm:eecl! B ITpouecce aa
rpy.n:HeHHOli yca.n:KH npH OXJia:m.n:eHHH OTJIHBKH. 
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Or6eA - CKJIOHHOCTb qyrytta, CBll3aRHall c BbI,!leJieHileM CTpyKTYPHO CB060,!lHblX 

Kap611,!loB cBepx Heo6xo,!l11Moro .!lJHI o6pa30BaHirn 11epJillTHoii CTPYKTYPbl. Ha BeJill'lllHY 
OT6eJia OKa3b!BaIOT B.JJlll!Hlle rnaBHblM o6pa30M CKOpOCTb OXJia)J{,!leHllll ce'leHllll OTJillB

Kll II XllMH'leCKllH COCTaB qyryHa. l.feM Bblllle CKOpOCTb OXJia)J{,!leHllll, TeM 60Jibllle 
CKJIOHHOCTb qyryHa K o6pasoBaHllIO oT6eJia. X11M111JeCKllMll 3JieMeRTaM11, yMeHblllaIO

IUllMll OT6eJI, llBJ!lIIOTClI yrnepo,!l, KpeMHllii, aJIIOMllHllH, TllTaH, HllKeJib, Me,!lb, KOOaJibT, 

¢oc¢op; yBeJill'lllBaIOIUllMll OT6eJI - BaHa,!lllH, MapraHell;, MOJlllO,!leH, xpoM, OJIOBO, 

BOJib¢paM, cepa, TeJIJiyp, 6op. 
,ll.rn 011pe,!leJieHlllI CKJIOHHOCTll qyryHa K OT6eJiy 11p11MeHl!IOT pa3H006pa3Hble 11po

Obl. TipnrvrepoM TaKllX 11po6, 11c110Jib3YeMbIX .!lJilI KOHTpOJilI 11JiaBKll qyry1-1a Ha Moc

KOBCKOM 3aBO,!le «CTaHKOJlllT», CJIY)J{llT 11plIMOyroJibHblH 6pycoK c pa3MepoM lOOX 
X50X20 MM (TOJilll;llHa 11po6b1 CBll33Ha c 11peo6Jia,!laI01Ueii TOJIIUllHOH TelJeHllll CTeHOK 

B OTJlllBKe), O,!lHa 113 CTOpOH KOTOporo 11p11 33JlllBKe co11p11KacaeTClI c XOJIO,!lHJlbHllKOM 

II 33TBep,!leBaeT c o6pa30BaHlleM OT6eJ13. TiocJie Bbl611BKll 3aJillTOH 11po6b1 113 CTepm:

HeBOH cpopMbl qepe3 1,5-2,0 MllH ee OXJia)l{,!l3IOT B BO.Ile II pa30llBaIOT 110 11epem11My. 

BeJill'inHy OToeJia 113MeplIIOT J1111-1eiiKoii OT 11JIOCKOCT11 co11p11KocH0BeH11lI 11po6b1 c xo

JIO.!lHJibHHKOM .!lO cepe,!lllHbl 11epeXO,!lHOf1 30Hbl. 

§ 38. WMXTOBble MaTepMallbl 

IIluxTOBblMU MaTepUaJl,G,HU HJlll UlUXTOU H33b!BaIOT MeTaJIJill'leCK11e II HeMeTaJIJill

qecKlle Ma-rep11aJib1, 11c110.1Jb3yeMbie .!lJilI 11p11roToBJie1mlI JillTeiiHbix c1rnaaoa. K MernJI

Jill'leCKHM OTHOClIT ,!lOMe!lHbie qyryHbl,. JIOM qepRblX II ll;BeTHblX MeTaJIJIOB, B03BpaT 

J!llTeiiHblX II MexaHl!'leCKllX u:exoa (6paKOBaHHbJe ,!leTaJill H OTJillBKll, J!llTHllKll, 11p11-

0b!Jill, 6pttKeT11poBamralI cTpymKa 11 ,!lp.) 11 Jier11pyI01U11e 3JieMeHTbl (xpoM, HllKeJib, 

MOJlllO,!leH, TllTaH II ,!lp.)' BBO.!lllMble B IIIllXTY ,!lJilI llOJiyqeHlllI OTJlllBOK c 3a,!laHHblMll 
MexaHll'JCCKllMll CBOHCTBaMll. 

K HeMeTaJIJ111qecKoii qacT11 IIIllXTbl OTHOClIT <jlJIIOCbI, 11p11MeHlleMbie .!lJilI 06pa3oaa

HllH II y ,!laJieHlllI 113 llill,!lKOro CllJiaBa JierKOllJI3BKllX IIIJI3KOB, KOKC. 

,llJilI 11p11roTOBJieHlllI pac11JiaBa c Tpe6yeMblMll CBOHCTBaMll II, CJie,l10BaTeJibHO, .!lJ!ll 
llOJiy'leHllH Ka'leCTBeHHOH OTJillBKll BblllOJIHlIIOT KOHTpOJib IIIllXTOBblX MaTep11aJIOB H a 

COOTBeTCTBlle llX Tpe6oaaHlllIM CTaH,!lapTOB II TeXHll'leCKllX ycJIOBllii. 

,llm! JillTeiiHb!X aJIIOMllHlleBb!X CllJiaBOB B KalJeCTBe IIIllXTbl llCl10Jlb3YIOT 1<1eTaJIJibl 

( aJIIOMllHHii, 6ep!!JIJillH, BaHa,!lllH, KpeMHllH, KaJibll;llH, TllTaH, JillTHH II ,!lp.)' a TaK:lKe 
JillraTypbi. JlueaTypbt 11pe,!lCTaBJilIIOT co6oii CllJiaB aJIIOMllHlllI c JiernpyIOIUllM 3JieMeH

TOM, BBO,!lllMb!M B Tpe6yeMOM KOJill'lecTBe. 

B COCTaB IIIllXTbl Marn11eBblX CllJiaBOB KpoMe 11epBll'lHbIX MeTaJIJIOB II CllJiaBOB B 

'lYIIIKax. B03BpaTa II JIHraTypb! BBO,!ll!T HeMeTaJIJill'leCKlle Jier11pyI01Ulle ,!lOOaBKll B Bll

,!le COJ1ef1 (XJIOpllCTOfO Mapranu:a, ¢TOp6ep11JIJiaTa HaTplllI, <jlTopu:upKOHaTa KaJilllI) , 

<jlJIIOCOB, MO.!lll<jlllKaTopoB (MarHe311T, MeJI, yrneKHCJlblH ra3, reKCaXJIOp3TaH). <l>JIIOCbl 
11p11 11JiaBKe MarnueBblX c11,1aBoB 11pe,!ly11pe)l{,!laIOT TaKm:e 0KncJien11e u Bo3rop an11e 

TBep,!loii IIIHXTbl. 

Tip11 JIO.!lfOTOBKe IIIllXTbl .!lJIR Me.!lHbIX c11JiaBoB Cb!llY'lYIO H BllTYIO CTPY'KKY 11ocJie 
,!lp06JieHll51 110,!lBepraIOT u:enTpn¢yrnpoBaHlllO ,!lJIH y,!laJieHlllI BJiarn, 3MYJibCllll, MaCJia. 

Tipu 11;eHTpucpyr11poaaH1111 cTpym:Ky 11poMbIBaIOT pacTBopoM, co,!lep:arn1U11M 6% J«:ll.!lKO
ro cTeK.;ra, 4 % ¢oc¢opHOKllCJJoro KaJmlI, 0,5 % xpoMOBOKllCJioro KaJilllI, 1 % e,!lKoro 

naTpa, 88,5% BO.!lbl. 3aTeM CTPY)l{KY 11pocyIII11BaIOT 11p11 200-300° C, y,!laJilIIOT 113 
Hee c 110M01UbIO Marmnnoro ce11apaTopa MeJIK11e }J{eJie3Hble BKJIJOqen11lI 11 11pott3BO.!lHT 

ee 6p11KeTupoBaH11e. 

Kpym1b1e IIIllXTOBble MaTep11aJibl (KaTO.!lbl, 'lYIIIKll, B03BpaT 11 ,!lp.) pa3pe3aIOT llJJH 
pas611saIOT Ha OOJiee MeJIKlle qacTH. I1c110JJb3YeMble KaTO,!lHb!e JIHCTbl TIUaTeJibHO O'lll-

1UaIOT OT OCTaTKOB 3JieKTpo.111rn. 
MeTO,!l pac'leTa IIIllXTbl 3aKJJIO'laeTClI B 011pe,!leJieHllll BeCOBblX COOTHOIIIeHllH pa3 

Jill'!Hb!X ee KOMllOHeHTOB, sarpylliaeMb!X B 11e1Jb ,!lJllI llOJIY'leHlllI CllJI3Ba 3a,!laHHOrc 

XllMll'leCKoro COCTaBa. Tio sa,!laHHOMY XllMll'leCKOMY COCTaBy 011pe,!leJJlleTClI CO,!lep}J{a

Hlle OCHOBHb!X KOMllOHeHTOB B 100 Kr ( 1000 Kr) CllJiaBa, Y'lllTbJBaeTClI BeJill'lllHa yrapa 
3JJeMeHTOB 11p11 llJiaBKe. B Ta6JI. 108 IIOKa3aH yrap XllMll'leCKllX 3JJeMeHTOB 11p11 Bbl

IlJiaBKe qyryna. 
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<:n 
I 

<O 
0 

nHTellHble CilJl3Bbl 

Cepb1ii qyryH 

EeJihlii qyrytt 

KosKuii qyryH 

BbICOKonpo'!Hbiii qyrytt 

CTaJib JIHTall yrnepo,1v1cTafl 

Epott3a 

J1aTyHb 

AmoMHHHeshle cnJiaBhl 

MarHHeBbie cnJiaBhl 

107 OcHOBHble csoiicTsa JJHTeiiHblX cnnasos 

TeMnepaTypa 

TIJIOTHOCTl>, nHHeAHa!t 

r/cM3 ycaaKa 
cnnaea, % I 33JIHBKH R JIH· 

TellHb1e cjlopMbl 

7,1-7,3 0,9-1 ,3 1150-1260 1260-140.0 

7,4-7,7 1,5-2,0 1150-1260 1.240-1300 

7,2-7,4 1,4-1,7 115()-1350 1380-1450 

7,1-7,2 0,5-1,0 1150-1260 1280-1400 

7,8 2,0 1420-1520 1500-1600 

8,6 1,5 1000-1050 1100-1150 

8,6 1,5 900-1050 1000-1100 

2,55-2,83 0,5-1,40 610-660 700-780 

l,8-1,83 1,0-1 ,5 600-650 680-780 

Dpe1ten npO'IHOCT H/M'1 ' 
Tnep~OCTh 

I 

TIO opHHeJIJllO 

npH r a cr>rn<e- HB 

HHH npH H3rH6e 

98-441 274-637 143-289 

98-196 294-490 300-700 

294-784 588-980 100-320 

392-784 784-1372 140--369 

392-588 - 149:-169 

392-490 - 100 

274-294 ·- 80 

108-245 - 40--100 

88-215 - 30-65 



Cl-) 
0 

108. Yrap x11M1111ecK11x aJJeMeHTOB np11 BbmJJasKe 11yry11a (PTM MT 20-2-76) 

Yrap 3JteMeHTOB, % OT coJtep>KaHHR e WHXTe 

DJtaBHJlbHbill arperaT <l>yTepOBK8 

I I I ¢oc¢opl I xvoM I HHKm I I MOJ!H~ I yrnepoJl KpeMHHJI Maprane~ cepa Me){h Jl.eH THT3H 

I 
(-25)-

15-20 20-5 BarpaHKa XOJI0.11:- KncJiasi 8-(-8) 10-35 15-40 - (-100) no 10 .Uo 10 .Uo 10 0 
Hora .!lYTbSI 

OcHOBHasi 10-(-15) 35-50 10-15 .Uo 30 10-30 15-30 » 1:0 » 10 » 10 20-5 0 ------- --(-10)-
10-15 5 30-BarpaHKa ropsi'le· KncJiasi 10-(-8) 1'0-(-10) 10-30 - (~50) » 5 » 5 » -- -- ---- --60 

ro .!lYTbSI 
I0-20 OcHOBHasi 10-(-12) 20-25 10-20 .Uo 10 20-50 » 5 » 5 » 5 30-6 -------- --

0 
(-5)-

15-30 30-6 K11cJiasi (-10) - 15-20 - .Uo 30 » 1.0 » 10 » 10 
.UyroBasi sJieKTpo- 20-25 * 5-1{) * 20-25 * 25-50 * 

0 

-------- --ne'lb 

OcHOBHasi (-3)-(-5) 5-10 10-15 .Uo 20 20-50 15-30 » 10 » 10 » 10 30-6 
25-30 * 40-55 * 25-30 * 40-60 * 

0 

-- ------ -~ 

l1H.!lYK1\llOHHall KncJiasi 5~15 3-(-5) 10-25 - 0 0 
10--15 * * 10-20 * 25-50 * rnreJibHasi netJh npo- - -- ---- ----- --

MblllIJieHHOH tJaCTO-
Thi Octtosuasi 5-10 5-10 5-10 I- 0 0 

5-10* 5-10* 5-10* 30-60 -- ------ --
K11cJiasi 15- 20 5-10 l'0-15 ·- 0 0 

l1H.!lYKL\llOHHaSI 15-25 * 5-10* 15-25 * 15-40 * 
THreJibttasi netJb Bbl-

-i-0 
---- --

COKOH '!aCTOThl 
OcHOBHasi 15-10 10-15 8-12 - ·- 0 

10-20 * 5-15 10-20 * 20-45 * 

n pH Me q a H II SI: I. Umppb!, yKa3aHHbie B CK06Kax, Hanp11Mep (-5)' 03HatJalOT np11rap .9JieMeHTOB. 2. Yrap ¢oc¢opa npH BBO.!le 
B llillXTY ¢eppo¢oc¢opa COcn!BJJHeT np11 KllCJIOH cpyTepOBKe 10-15%. 3. 3HaKOM «*» TIOKa3aH y rap XllMH'leCKllX .9JieMeHTOB 113 BBQ· 
.!ll1Mhlx ,l\06aaoK. 



lll!!XTY paCC'IHTbIBaJOT ITO ¢opMyJ1e 

/{' 
Km= c 100, 

~100-y 

r,ue Krn - pac'leT11oe co,uep11rn1me KOMIIOHeHTOB B lll!IXTe, % , Kc - 3a,uaHHoe co,uep
)KaH11e KOMIIOHeHTOB B JK!l,UKOM crr.~aBe, y - yrap KOMIIOHeHTa rrpn IIJ13BKe, % (rro 
,uaHHhlM rrpe,unpm!TJUI B 3aBHCllMOCTH OT rrp11MeHlleMbIX crroco6oB IIJ13BKll). 

B 33BO.UCKllX ycJJOBllllX paclJeT BarpaHO'IHOH lll!IXThl '!3CTO rrpon3B01I.llT MeTo,uoM 
no,u6opa. HarrpnMep, Tpe6yeTCll nOJ!Y'lllTh qyryH CJJe,UyJOmero XHMll'ICCKOro COCT3B3: 
3,1 % C; 2,36% Si; 0,85% Mn; 0,16% P 11 0,10% S. I-fa orrh!Ta pa6oThl ,uaHHoro JJH

TeilHoro 11exa yrap 11 np11rap 3JJe~1eHTOB cocTaBJJlleT: +10% ,UJJll C; -12% ,UJJll Si; 
-20 % ,UJlll Mn. Tor,ua c Y'ICTOM yrapa II np11rapa B lll!IXTe COOTBeTCTBeHHO ,UOJJJKHO 

6h1Th 2,8% C; 2,7% Si; 1,06% 1vln; 0,16% P; 0,07% S. ,UJJll rroJJy'leH11ll pac'!eTHoro 
cpe,uHero COCT3B3 Ill!IXThl nyTeM rro,u6opa COCT3BJllllOT Ta6JJ. 109. 

B T36JJ. 110 ,uaHbl op11eHTHpOBO'IHbie COCT3Bhl lll!IXThl ,UJlll Bh!IIJ13BKll ceporo 
qyryHa. 

Umj:>phI B rpacpax 4, 6, 8, 10 11 12 rroJJy'!aIOT yMHOJKeH!leM rrpo11eHrnoro co,uepJKa
Hllll ,uamrnro 3,1eMeHT3 B KaJK,UOM 113 KOMIIOHeHTOB lll!IXThl (rpa¢hl 3, 5, 7, 9 II 11) 
Ha KOJlll'ICCTBCHHOC co,uep)Ka1me 3TOro KOMIIOHeHTa B llillXTe (rpa¢a 4) II ,ueJJeHllCM 
3TOro up0113BC;J.eIIllll Ha 100. 11ocJJe cyMMHpOB3Hllll BeJJ!l'lllH ,UJlll K3)K,U0ro 3JlCMeHT3 
rro,uC'll!ThIB3JOT O)KH,UaCMhIH yrap 11JJ11 rrp11rap. He,uocTa10m11e 3JJeMeHThI (KpeMHllH 11 

MapraHe11) BOCIIOJJHlllOT BBe;:i:e1meM COOTBeTCTBYIOlll:llX ¢eppocnJJaBOB. 
<t>JJIOCbl BXO,UllT B COCTall llillXThl II rrpllMCHlllOT ,UJlll IIOJJy'leHllll llIJlaKa Tpe6yeMO

ro COCT3Ba' B513KOCTII II JKH,UKOTeKy'!eCTll. ,UJJll nJJaBKll '!epHhlX MeTaJJJJOB llCnOJJb3YIOT 
113BeCTHllK MeTaJJJJyprH'ICCKllii, 113BeCTb, IIJ13BllKOBhlll llIIlaT, lllaMOTHblli 6oii, 60KCllT, 
lllJJaK OCHOBHOH M3pTeHOBCKllii II anaT!ITO-He¢eJJllHOBYIO py,uy. 

I13BCCTH5IK MeTaJJJJYPrH'leCKHH ,UOJJ)KeH co,uep)K3Th OKllCll KaJlbl!llll 59-54 % ' 
KpeMHe3eMa - He 6oJJee 1 % ' OKHCJJOB M3rHllll, JKeJJe3a, aJJIOMllH!lll - He 6oJJee 0,9 % ' 
¢oc¢opa - He 60Jlee 0,01 % II cephl - He 6oJJee 0, 14 % ; np11MeHlllOT B Bll,Ue KYCKOB 
BeJJll'IHHOH OT 25 ,uo 200 MM B rrorrepe'lHllKe. 

l13BeCTb l!MeeT CJJe,uymm11ii COCTaB: OKllCb K3Jlhl!llll 88-93%, OKl!Cb M3rHllll 2%, 
KpeMHe3eMa He 6oJJee 2%, OKllCh JKeJ1e3a+oKHCh aJJIOMllHllll He 6oJJee 3%, cepbI He 
6oJJee 0,2 % ' rrpHMeHlllOT TOJlbKO CBeJKeo6oJKJKeHHYIO II B KYCKax. 

TIJJaBllKOBbiii rnnaT co.u:ep)KHT: ¢Top11cToro KaJJhl!llll 75-92 % , rrp11MeHllIOT ,UJJll 
pa3)K!l)KeHHll rycTh!X H3BeCTKOBb!X ll1Jl3KOB B KOJJH'!eCTBe OKOJJO 1 % OT M3CCbl lllJ13Ka. 

lllaMOTHblH 6oii COCTOllT 113 60% KpeMHe3eMa II 30-35 % OKHCH 3JJIOMllH!lll. 
DOKCllT co,uep)KllT 44-47% a.qlOMllHHll, 5-15% KpeMHe3eMa, 7-20% OKHCll )Ke

Jle3a, 1-7% OKllCH K3Jlbl!llll. 
ilIJJaK OCHOBHOH MapTeHOBCKHH co,uepJK!!T KpeMHe3eMa He 6oJJee 25%, OKllCll 

K3Jlbl!1Hl + OKHCll M3rHH51 He MeHee 40 % ' OKllCH JKeJJe3a + OKHCH MapraH11a - He MeHee 
20 % , OKHCll ¢oc¢opa - He 6oj1ee 2 % , cepHHCToro KaJJhl!llH - He 6oJJee 4 % . B llIJJaKe 
He ,uonycKaeTCH KpHCT3JlJlH'leCKllH HJlll CTeKJJOBH,UHhlH 113JJOM, Kpacnall HJlll 3eJJeHa51 
OKpaCKa. ilIJiaK B ll3JlOMe ,UOJlJKeH 6hITb cephlM, K3MHeBH,UHhlM; yrroTpe6JJHIOT npn 
IIJiaBKe qyryna B ,upo6.neHOM Bllll.e. 

Ananno-He¢eJIHHOBaH py;i:a npenCT,aBJIHeT co(Soii M11HepaJI, 11Me10m11ii XHMH'leCKHii 
COCT3B 3Ca3P04. 2CaF 2 c co,uep)K 3HHeM ¢oc¢opa 25-30 % . 

§ 39. 4yryHbl 

l/ yiyHa.1v1u H33hIBaIOT crrJiaB JKeJie3a c yrnepo,uoM, co,uepJKaH11e KOToporo npeBhl
rnaeT 2 % ' c He60Jiblll!IM KO.iIH'leCTBOM rrpnMecei1: II JJernpyIOlll:HX 3JJeMeHTOB. ,UJIH 113-
fOTOBJJeH!lll OTJIHBOK npHMeHHIOT cephlii BhlCOKOilpO'IHhlH, 6eJJh!H II KOBKllH qyryHbl. 
Pa3JJHLJaIOT TaKJKe qyry1m, HMeIOw:ne crren:11aJJbHh!e cBoiicTBa (a11T11¢p11Kn:110HHb1e, 
)Kaponpo'!Hble, HeMarHllTHble, KllCJIOTOynopHbie II ,up.). 

Cephitt qyryH (fOCT 1412-79, CM. rn6JI. 110). ,UJill YJJY'lllleHHll MexaH11'!ecK11x 
CBOHCTB ceporo 'lyryHa c IlJiaCTllH'!aTblM rpa¢11TOM np11MeHHIOT MO,u11¢nn:11poBaH11e II 
JJernpoBatme. I1p11 .M.oaucputfup0Ba1mu B pacnJiaB ceporo qyryHa Ha JKeJio6e BarpaHKH 
l!Jill B KOBllle BBO,UllT cjleppOCllJillU:HH !!Jiii CllJlllKOK3JlhU:llH, a T3KJKe KOMIIJieKCHble MO-
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109. IlpHMepHbIH pacl!eT WHXTbl MeTOJl.OM no.11.oopa 
C0Jlep>Kaa11e 3neMeHTOR 

Mace a 
c Si Mn p s 

KoMnOHeHThl WHXTbl 
KOMflOHeH'ra 

WHXTbf 1 

Kr % B llCXOJ{- Bcero % B HCXOJ{- Bcero % B llCXOJ{- Bcero % 8 HCXOI\- Bcero % B llCXOI\- Bcero 
HOM KOMTIO· 8 Kr H0.\.1 KOMO()- B Kr HOM KOM'JJO- B Kr H OM· K0\1110- B Kr HOM KOM llO-

B Kr 
HeHTe HeHTe HettTe He HTC HeHTe 

-- --
1 2 3 4 5 6 7 8 9 10 11 12 

4yryH JIHTeiiHblii KOKCO-
Bbl ii Ka Tero putt II: 

JII\ 00 15 3,6 0,54 4,0 0,60 1,0i 0,15 0,15 0,022 0,03 0,005 

JIK: 0 15 3,6 0,54 3,5 0,52 0,8 0,12 0,20 0,03-0 0,03 0,005 

JII\ 1 15 3,6 0,54 3,0 0,45 0,8 0,12 0,20 0,030 0,03 0,005 

Bo3spaT co6CTBeHHOro 36 3,2 1,12 2,36 0,83 0,85 0,30 0,18 0,064 0,13 0,05 0 
npoH3BOJl.CTBa 

CTaJibHOii JIOM 15 0,,3 0,05 0,3 0,05 0,5 0,07 0,04 0,006 0,03 0,00'1 

<l>eppOCHJIHIJ.HK .11.0MeH- 2 3,5 0,07 12,0 
Hblii <I>C2 

0,24 1,0 0,02 0,15 0,003 0,04 0,001 

3epKaJibHbiii 
34 3 

'lyryH 2 4,0 0,08 2,0 0,004 14,0 0,28 0,18 0,004 0,03 0,001 

Bcero B WHXTe, % 100 - 2,94 - 2,71 - 1,06 - 0,16 - 0,07 

Yrap H npurap, % - +10 0,29 -12 0,35 -20 0,21 - - +50 0,035 

CocTaB )KHJl.KOro MeTaJI- - - 3,23 - 2,36 - 0,85 - 0,16 - 0,10 
Jia, % 
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11 O. OpHeHTHposoqH&Ie ( cpe.11,Hue) cocTaB&I lllHXTbI .11,Jrn BhtnJiaBKH ceporo qyryHa (PTM MT 20-2-76) 

Cpe.llHHll COCTaB WHXThl, % no Macce 

MapKa 'lyryHa 
ITnaaHnhHhrll .llOMeHHh!A 11yryH noM co CTOpOHbl CTpy:>KKa ITp1<Me'laHHe 

arperaT 

nHTeilHhill I 'lyryaabrll I 11yryaaaa I cTanbaas 

BoaepaT 

nepe.11enb- co6CTBeH-

Hblli CT8nbHOil Hblil 

OT CLI 10 BarpaHKa XOJIO,ll- 30-50 ,llO 5 10'--30 Q-10 20-30 B cJiyqae llCI10Jlb30Ba-

,llO CLI 18 HOro .llYTbl! Hill! BarpaHOK B .llYI1JieKce 

c 3JieKTporreqaMH CO,llep-
m:aHHe rrepe.11,eJihHbIX qyry-
HOB B lllllXTe MO:IB:HO yse-

cq 20 To m:e 25~40 ,llO 5 10-25 10~20 15-30 
Jllfq!lTb )1,0 200/o 

i 

CLI 25 25-35 ,llO 5 10-20 15-35 10-25 

CLI 30 

OT cq 10 BarpaHKa ropHqe- 20-40 5-10 1~20 4-10 20-40 
,llO CLI 18 ro .llYThll 

CLI 20 To m:e 20--30 5-10 10-25 10-20 10-25 

Or CL! 25 15-25 - 5-25 20-60 5-20 
,llO CLJ 35 



IlpoaoA:J1ce1tue ra6A 110 

Cpe.ll;HHA COCTan WHXTbl, % no Macce 

MapKa qyryHa 
DnanHJ!bHhlA IWMeHHblA qyryH J!OM CO CTOpOHbl CTpylKK8 DpHMe'laHne arperaT 

J1HTeiiH&1A I qyryHH&IA I CT3J!bHOA qyryHHal! I CTBJI&H&ll 

BosepaT 

nepe.11;enb- C06CTBeH-

Hblii Hblii 

OT C4 }.Q 3JJeKTp11'1eCKalI - 10-25 25-35 20-40** 5-10*** .n:o 5*** 25-35 Kap6I-Op113aTopb1 11 cj:>ep 
.n:o C4 20 CTe'lb (.n:yroaaSI, 11H- p0C[JJ13Bbl no pac'leT y 

llYKUllOHH3lI, Tl!- caepx 100% 
reJJbHalI) 

cq 25 To }i{e - 10-25 15-30 30-55** 5-10*** .n:o 5*** 20-30 
cq 30 

OT C4 35 - - 95-100** ~ - .n:o 5*** -
.n:o C4 45 

I 

* Jl11TeHHble qyryHbl no MapKaM np11MeHlITb B WllXTe B COOTHOWeHl!ll, % : JIK 1 - 15; JIK 2 - 25; JIK 3 - 30; JIK 4 - 20; 
JIK 5-10. 

** B TOM 'lllCJJe OTXO.D:bl yrnepO.D:llCTOH CT3JJll II OTXO.D:bl TpaHccj:>opMaTOpHOH H .D:HIIaMHOH CT3Jll!. 

*** CTpy}!{Ka poccbmbI-O H3Becnroro XllMCOCTaaa. 



,nHcpIIKaTOpbr (KpeMHHil, aJ!IOMIIHHfi, u11pKoH11i! H .np.). Mo.nmjJHKaTopb! H3MeJlb'IalOT 
cTpyKTYPHb!e coCTaBJlll!OlUHe qyryHa H, cJ1e.D.0BaTeJ1bHO, 06ecrreq11aa10T 60J1ee paBHO
MepHoe pacrrpe.neJ1eH11e rpacpHTOBhrx BKJ!IOqeHHi! (Ta6Jl. 111, 112) H 3BTE:KTIIqecKHX 
3epeH. 

0nTHMaJ1bHOe BpeMll Bb!.!1,ep}[{KH M0.!1,HcpIIUHpOBaHHOro qyryHa B KOBIIIe rrpH Mac
ce }[{H.!l,KOro pacrrJiaBa B HeM .!1,0 0,5 T 3-5 MHH; 0,5-2 T - 5-8 MIIH; 2-10 T-
5-10 MHH. 

111. TexHonorn11ecKHe BapnaHTbl rrony11eHHH M0.!1,HcpHu;HpoBaHHoro ceporo 11yrytta 

.Uo6aRKa cTanbHOro cKpana I Moimc!>H l\H pos aHHhte 
B WHXTy npH IIRaBKe, % 

TeMnepaTypa 
TeXHOJ10- qyryHa npH TeM~epaTypa 
rHtteCKHe s sarpaHKe s sarpaHKe 6es RhmycKe H3 KonH'!ecwo 'lyryHa IIpH 
sapH3HThl C KOrIHJib- KOIIHJlbHHKa, sarpaHKH (He )(Ql)8BKH B % 32JlHBKe, °C 

HHKOM, Bbl- Bb!COT8 ropHa HHJKe), •c .Uo6asKa Macchi }f{H.llKOro 
COT8 rOpHa 450 MM MeT3JIJI8 

JOO MM 

M-1 60-70 - 1450-1460 FeSi75% 1,3-1,6 1340-1370 
M-2 45---55 60---70 1440-1450 FeSi75% 0,6-1,0 1330-1;360 
M-3 35-40 45-55 1420-1430 FeSi75% 0,4-0,6 1320-1350 
M-4 20-25 30-35 1410-1420 FeSi75% 0,3-0,5 li310-1;340 
M-5 15 20 1400 FeSi75% 0,1-0,3 1300-1330 

fl poao.llJ/Cenue m6.ll. 111 

• Q) :Zi XHMH'leCKHi'I COCTaB, % Cpe.1\Hllll eenH-
0" ~ 'I !!Ha npm1eJ1eH-"== :z::h: 

I I 
0 u" 'Si J\O MOJ\11-1 Si IIOcne I HOro yr ne po.1\-
"'"'" >< :r 0. c ¢mwposa- !.lOJ\HcPHUH- Mn p s HOro 9KBHBaJieH· 

"'"" E- '"' ., HHll p0B3Hllll Ta c+0,3Si 

M-1 2,8-3,0 0,6-0,7 r ,2-1,5 1,4-1,6 .Uo 0,3 .Uo 0,12 3,30 
M-2 2,9-3,1 0,9-1,0 1,3-1,5 1,2-1,4 » 0,3 » 0,12 3,45 
M-3 3,0--3,2 l,l-1,2 1,4-1,6 1,0-1,2 » 0,3 » 0,12 3,55 
M-4 3,1-3,3 1,3-1,4 1,5-1,7 0,8-1,0 » 0,3 » 0,12 3,70 
M-5 3,2-3,4 1,4-1,5 1,5-1,7 0,8-1,0 » 0,3 » 0,12 3,80 

fl pH Me q a H He. flpH M0.!1,HcpHU:HpOBaHHH B cpe.!1,HeM Ha 10-15% llOBbIIIIalOTCll 
rrpo4HOCTHbre caoi!crna 11yryHa sa cqeT YJrY'!llleHHll cTpyKTypb!. 

112. B03M0}1{Hble OTKJIOHCHHll TCXHOJIOrH'ICCKOfO rrpou;ecca MO.II.H<l>HU:HPOBaHHll qyryHa 
H crroco6b1 HX rrpe.II.yrrpe:iK.neHHll H ycTpatteHHll (PTM MT 20-2-76) 

0TKJIOHeHmI TeXHOJIOrH-1 
'lecKoro npOl.\ecca 

XoJrO.D.Hbiil Me-
raJ1J1 B llJiaBIIJlbHOM 
arperaTe 

BbICoKoe co,nep
>KaHHe rpacpIITH3H
PYIO!UHX 3JieMeHTOB 
Cu Si 

fIOBbIIIIeHHb!H 
yrap 3JieMeHTOB )J.JIH 
M0.!1,II<jJHUHpoBaHHH 

XoJio.D.HbIH Me-
raJIJl B pa3JIHBO'!
HOM KOBIIIe 

ITpH"HHa OTKnOHeHllll I CIIoco6b1 IIpe)(ynpeJK)(eHl!ll I Cnoco6b1 ycTpaHeHl!ll 
, OTKROHeHlli'I OTKROHeHHi'I 

Herrpaa11JibHbIH 
pe}[{HM rrpouecca 
llJiaBKII 

HerrpaBHJibHbIH 
pacqeT IIIHXTbl 

I1crroJih30BaHHe 
MeJ1KHX cppaKUHH 
MO.D.HcjJmrnropa 

.UJIHTeJibH all Bbl
.nep )[{Ka B KOBIIIe 

AaTO.MaTII3aUHH 
KOHTPOJIH rrpouecca 
llJJaBKII 

KoHTpoJrb co.nep}[{a
HHH c H Si He pe)[{e 
O,llHOfO pa3a B qac 

KoHTPOJib 3a rpaHo
MeTp11qecKHM COCTaBOM 
MO,UIIcpHKaTOpa 

AHaJIH3 rr0Tep11 ape
Me1111 rrepe,n 3aJ!HBKOH 
)[{H.!l,Koro pacrrnaaa B 
cjJopMb! II yCTpaHeHIIll 
IIX rrpIIqHH 

fIOBb!CHTb pacxo.n 
KOKca HJ!II 3JieKTp0-
3HeprnH 

.Uo6aBHTb CTaJib
HOH J!OM B IIIIIXTY 
IIJIII B :lKH.!l,KIIH qy
ryH 

I1crrOJJb30BaTb 60-
Jlee KpyrrHbie cjJpaK
UHII MO.D.II<jJIIKaTopa 

CJ!IITb OCTl>IBIIIIIH 
MeTaJIJJ B 113JlO:lKHil
Ub! IIJIII B rrJiaBIIJlb
HblH arperaT 
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JI e2upoBaHue - BBe,neHiie B cocTaB qyryHa xpoMa, HllKeJJH, MOJ1116ne1rn, TllTaHa 
II .npyrnx .~er11py1011i:11x .3JleMeHTOB, YJJY'lllla10rn:11x .3KCllJJyaTal(llOHHbie II TeXHOJIOr!l'le
CKlle CBOl!CTBa CllJJaBa (npO'IHOCTb, TBep,nOCTh, llJ13CTll'IHOCTh, 113HOCOCTOHKOCTb II .np.). 
Pa3JJll'laIOT Hll3KoJJernposaHHhlii: qyryH c co.nep:arnHlleM J1er11py10rn:11x .3JJeMeHTOB .no 
2,5 % ; cpe.nneJJernposaHHhitt - OT 2,5 .no I 0 % ; BhICOKOJJernposaHHhiii: - CBhillle I 0 % . 
TeMnepaTypa nJJaBJJeHllH ceporo qyryHa 1150-1200° C. 

B Ka'lecrne J1er,11py10rn:nx .3JJeME:HTOB np11 BHeneq11oi1 o6pa6oTKe _cJJe.nyeT npnMe
H51Th, y1rn3aHHble B Ta6JJ. 113. 

113. MaTepnaJJhI, npnMeH!ICMhie .II.JI!! J1ernposa1111S1 qyryua (PTM MT 20-2-76) 

XHMH'leCKHil COC'f8B .ll06aoOK, % 

MaTepHaJI 
MapKa 

yrnepo.ll I KpeMHHil 
OcHOBHOil sneMeHT, 

MaTepHana 0. He MeHee 0 
"§" "" 0. 

He 6onee 
0 CIJ -e- " 

<I>epp0Mapra11eu <I>M1175 7,0 2,0 0,45 0,03 75,0 Mn 
(fOCT 4755-80) <I>M1178 7,0 0,35 78,0 Mn 

<I>epp0Mapra11eu .no- M115 6,0-7,0 2,0 0,35 0,03 75,1 Mn 
MeHHb!ii: (fOCT 4755- MH6 5 ,0-6,5 2,0 0,45 70,0-;.-75,0 Mn 
80) 

<I>eppoxpoM (fOCT <I>X800 8,0 20 0,66 0,06 65,0 Cr 
4757-79) 

<I>eppoMOJJH6,neH <PM! 0,05 0,8 0,05 0,10 58,0 Mo 
(fOCT 4759.-79) <I>M2 0,10 1,5 0,10 0,15 55,0 Mo 

<I>M3 0,20 2,0 0,20 0,20 55,0 Mo 
<I>eppo6op (fOCT <PB! 0,20 3,0 0,03 0,02 17 B 

14849-79) <I>B2 - 7,0-15,Cl - - 8 B 
<I>B3 - 12,0 - - 6 B 

<I>epposa11a.n11ii B,lll 0,75 2,0 0,10 0,10 35 v 
(fOCT 4750---79) B,ll2 0,75 3,0 0,20 0,10 35 v 

BLL.3 1,0 3,5 0,26 0,15 35 v 
<I>eppOTHTaH (fOCT TnO 0,10 - 0,04 0,03 28,0-85,0 Ti 

4761-80) THI 0,15 - 0,04 0,04 28,0-35,0 Ti 
TH2 0,20 - O,o7 0,07 25,0-35,0 Ti 

<I>eppoBOJJh<l:>paM Bi 0,3 0,5 0,04 0,08 72,0 w 
(fOCT 17293-71) B2 0,5 0,8 0,06 0,10 71,0 w 

B3 0,7 1,2 o,rn 0,15 65,0 w 
CnJJHKOMapraHeU CMH26 0,2 26,0-32,0 0,05 0,03 60 Mn 

(fOCT 4756-77) 
CM1120 l ,Q 20,0-25,9 0,1- 0,03 65 Mn 

0,25 
CMH17 1,7 17,0-1 9,9 0,1- 0,03 65 Mn 

0 35 
CMH1 4 2,5 14,0-16,9 0,2- 0,03 65 Mn 

0,35 
<I>eppo<t>oc<t>op .no- <t>LL - - 14,0- - -

MeHHhlii (4MTY5-29- 20,0 
70) 

0,03 98,6 (Ni+ Co) HnKeJJh (fOCT H3 0,1 - -
849-70) H4 0,15 - - 0,04 97,6 (Ni + Co) 

Me.nh (fOCT 859- M3 - - - 0,01 99,5 Cu 
78) M4 - - - 0,02 99,0 Cu 

CyphMa (fOCT Cy13 - - - 0,10 99,4 Sb 
1089-73) Cy2 - - - 0,10 89,8 Sb 

TI p ll Me 'I a H ll !I: 1. )..Lo6aBKll BBOA!IT B KOBlll B HarpeTOM He Htt}Ke 120° c co
CTO!IHHll. 2. Tipu BhmJJaBKe cneu11aJ1bHh1x MapoK cJJe,nyeT JJernposaTb :lKHAKHMH .no-
6asKaM11. 3. Tipn 6oJiblllHX KOJJH'leCTBax JJernposamrnro qyry11a .no6asKy JJernpyIO
mnx .3JleMeHTOB np0113BOAHTh B neq11 rrpn BblllJlaBKe. 
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BhICOK011po11HhIH 11yryH (fOCT 7293-79). Oco6eHHOCTh!O BbICoKonpoqHoro qyry
Ha l!BJil!eTCl! lllapOBll,ll.!Iall ¢opMa BKJI!O'leHnif rpa¢11Ta, OTHOCllTeJibHO paBHOMepHO 
paccpe,D.OTO'leHHOro B CTPYKType. TaK11e o6pa30BaH11.H rpa¢nTa B 11a11MeHb1IIef1 cTene
Hll OCJia6Jil!IOT ce'leH11e OTJillBKll, np!!,!laBal! eif Bb!COl{Y!O rrpO'IHOCTb. lliapOBll.UHY!O 
cpopMy rpa¢11T np1106peTaeT B pe3yJJbTaTe o6pa6oTK!I pacnJJaBa qyryHa TaKllM!I MO
.Ul!¢11KaTopaM11, KaK MarHllll nepBll'IHblll B 'IYIIIKaX Bcex MapoK (fOCT 804-72). 
cnJJaBbI Marn11eBble B 'IYIIIKax MapuK MM2, MM2'1 (fOCT 2581-78), KpHOJJHT nc
KyccrneHHblil: TeXHll'leCKllll (fOCT 10561-80), KOMIIJ!eKCHbie MO,ll.11¢11KaTOpbl II .ll.P-

ITOBblllleHHble MexaH11'1ecK11e cBoi1crna qyryHa (Ta6JI. 114) c 1IIapoBH.D.Hb!M rpa
¢11TOM II03BOJ!l!!OT llCIIOJ!b30BaTb ero ,UJ!l! 113rOTOBJ!eHlll! 113,UeJ!llll OTBeTCTBeHHOro 11a-
3Ha'leHirn: .n.eTaJ111 poJJbraHroB, craHHHbl llleCTepeH'!aTbIX KJJeTeif pa6o'l11x .n.eraJJeif 
HaCOCOB BbICOKOro .naBJJeHllH, .n.eTa.TJeif Typ611H, pa6oTa!O!llllX B ycJJOBl!l!X y.n.apHblX II 

3HaKonepeMeHHb!X Harpy30K, KJJanaHOB, lllaTyHOB, npoKaTHb!X BaJ!KOB, OTJ!llBOK, pa60-
ra10m11x c nosepxHOCTb!O IlOBblllleHHOll rrpO'IHOCTll II 3KCIIJiyaT11pyeMb!X rrp11 t:o;:;;500° c. 
11 .n.p. Te~meparypa nJJaBJJeHllH Bb!COKorrpo'I11oro qyryHa 1150-1200° C. 

06pa60TKY qyryHa MarntteM rrp0!!3BO.Ul!T B KaMepax-aBTOKJiaBax, TeXHll'leCKHe xa
paKTepttCTllKH KoropbIX np11se.n.eHbl B Ta6JJ. 115. Mo.n11¢11u11poBaH11e qyry1rn MarnHeM 
npo!l3BO,ll.l!T B KOBllle, ycraHOBJ!eHHOM B KaMepe-aBTOKJ!aBe rrp11 cos.naHllH .naBJJeH!llf 
cJKaroro sos.n.yxa 11 nepeMe1II11Ba1m11 cneu11aJ1bHofi MelllaJJKOil: (ra6JI. 116, 117). 



114. OpnetttHpOB011Hhle (cpe.zvrne) coctaBbl mnxtbl .ll.JISI BhmJJaBKH BblCOKonpo•rnoro 'lyrytta c mapOBH,ll.HbtM raoapntoM 
(PTM MT 20-2-76) 

Cpe.!\HHA cocTae lllHXThI, % 

"" ,!\OMeHHHil 
:a 

JIOM CO CTOpOHbl CTpylKKa :c 
'!yryH :c 

"' "' MapKa qyryHa IlJiaBHJlb HhI ii arper a-r 
.. 

TipHMe'laHHe <.> 
J, .. "' \0 

"" :a "" .. "' 0 :;; "' 0 .. <.> :c "' :c :c :c :c .. "( :c "' 
:c 

"' 
.. .. .... ... "' 

... 
"' 

.. .. ~:a .. .. .. .. il' :c ... <- ... ,... 
"' "' ":c :r <.> :r <.> 0 ., 

OT Bl.I 45-5 BarpaHKa XOJIO,!lHOfO 20-60 10-50 20-30 5-10 0 0 30-35 I1p11 BblIIJiaBKe qyryHa ¢epp11T-
.u.o Bl.I 50-2 .U.YTb51 ttoro KJiacca pacxo.u. 'IYillKOBbI • H 

'lyryHoB 60 % . E.u.11m1'IHOe rrpoH3-
BO.ll.CTBO TOJICTOCTeHHblX OTJIHBO K 

Ot Bl.I 45-5 BarpaHKa KHCJlaH xo- 20-50 10-50 20-30 5-10 5-10 OI 0 IlpeHMyni:ecTBeHHO rrpH Macco 
,!lO Bl.I 60-2 JJO,!lHOro .ll.YTb51 BOM rrpo113BO.lJ.CTBe OTJIHBOK H. 

OT Bl.I 38-17 BarpattKa OCHOBHa51 ro- 20-30 10-20 20-30 ,IJ,o 15 5~10 ,IJ,o 5 30-35 
qyryHa rrepJIHTHoro KJiacca 

Iloto'IHO-Maccoaoe rrpo113ao.u.-
.u.o Bl.I 70-2 p5p1ero .U.YTbH CTBO OTJlllBOK 113 qyryHa rrepJIHT-

10-50 10-50 )J,o 50 5-10 * ,IJ,o 15 
Horo H ¢eppHTHOro KJiaCCOB 

Bl.I 70-2 )J,yroaa51 3JieKtporre'lh 0 ,IJ,o 70 IlpH BhlnJiaBKe qyrytta ¢epp11T-
Bl.I 80-2 KllCJia51 HOrO KJiacca llCIIOJib30BaTb pa¢11-

Bee Map1m )J,yroaaH 3JieKtporre'lh 10-40 10-40 ,IJ,o 50 5-10* ,IJ,o 15 ,IJ,o 5 )J,o 70 
HHpOBaHHbie qyryHhl 

To )!{e 
OCHOBHa51 

To )!{C I1H.U.YKUHOHHa51 r11reJih- 0-15 0-15 ,IJ,o 50 )J,o 60 * )J,o 50 ,IJ,o 5 )J,o 70 I1p11 BblIIJiaBKe qyryHa ¢eppHT-
Ha51 :;ine1nporre'lh HOro KJiacca rrpHMeHHTb OTXO,!lbl 

3JieKtpoTeXHH'leCKOH CTaJIH, JIH-
CTOBYIO CTaJib, BblIIJiaBJieHHYIO B 
KOHBeptope 

* KoJIH'Iecrao rrpHMeceiI (tHTaH, aJIJOMHHHH, CBHHeu, cypbMa, MhIIllbHK, a11cMyt, onoao 11 .u.p.) B IllHXTOBhIX MaTep11aJiax .u.oJUKHO 
6bITb MHHl!MaJibHbIM, co.u.ep)!{aHHe 3JICMeHTOB - rrepJIHT!l3atopoB ctpyKTYPbI (MapraHua, MOJIH6.U.eHa, Me.U.H, HHKeJJH H .u.p.) B lUHXTe 
.U.JI51 BbmJiaBKH qyryHa ¢eppHTHOf0 KJiacca .ll.OJl)!{HO 6b!Tb MHHHMaJibHblM. 



115. Texuw1ecKa11 xapaKTep11cT11Ka KaMep-aBTOKnaeoe 

TiapaMeTpbl 
KM2 KM3 KM4 KM5 

Macca MeTaJIJia B KOBIIIe, T 0,63 2,5 5,0 12,5 
IT po11sBoJJ.HTeJibHOCTb, KOB- 8 4 2 2 

weHfq 
BHYTpeHHHe pasMepb! KaMe- 0 IOOOX800 0 1600X 0 2450X 0 2700X 

pbl, MM X2190 'X1950 X3200 

ITpHBOJJ. 3JieKTpOrnJJ.pasJinqec1rnfi 

116. )1.JIHTeJibHOCTb nepeMem11eau1111 qyryHOB B 3aBllCllMOCTll OT ero MaCCbl 
11 KOJI11qecTBa BBOJJ.llMOro Maru1111 (PTM MT 20-2-76) 

JlnHTeJibHOCTb nepeMelllHBaHHH, c, npH Macce 11yryHa B KOBWe, T 

Ko.1HlleCTBO BBO.U:HMOrO 

I 0,25 I 0,5 I I 1,5 I 
r 

3,0 I 4,0 I MarHHH, % OT MaCCbl 
8,0 'lyryaa 0,1 1,0 2,0 

0,10 15 20 20 35 40 45 50 55 60 
0,15 25 30 40 50 60 65 70 75 80 
0,20 35 45 55 75 85 90 95 105 120 
0,25 45 60 75 100 115 125 135 145 165 
0,30 60 80 95 135 155 165 175 190 220 
0,35 75 100 115 170 185 210 220 235 265 
0,40 95 125 140 215 225 255 265 280 305 

IT p 11 Me q a H 1111: I. B npo11ecce MOJJ.mp1111uposaHHH TeMnepaTypa :!KllJJ.Koro qy
ryrrn TIOHH:!KaeTCH Ha 30-80° c B saBHCHMOCTH OT eMKOCTH KOBIIIa II KOJIHqeCTBa BBO
,llJ!MOro MarHllH. 2. PasJIHBKa qyryHa TIOCJie MOJJ.H<f>HllHPOBaHHH He JJ.OJI:!KHa npeBbl
WaTb 10-15 MHH. 

117. Bo3MO:!KHbie OTKJioueu1111 TexuonoruqecKoro npoL(ecca 
MOJ1.ll(lJ111111poeau1111 qyryua Maru11eM, CTIOCOObl llX npeµ,ynpe:!KJJ.eHHH II ycTpaueu1111 

(PMT MT 20-2-76) 

0TKJIOHeHHH Dpmrnaa 
Cnofo6b1 

npeAynpelKAeHHH 

IToJiyqeHHe rpa- HeJJ.OCTaToqHoe l\oHTPOJib npasHnb-
<Pma HenpaBHJ!bHOH KOJIHqecTBO BBe.D.eH- HOCTH HaBeCKH MarHHH 
cjlopMb! uoro MarHHH 

IToBbIIIIeHHOe co- I1cnoJib30BaHHe B 
JJ.ep:!KaHHe cepbl IIIHXTe HH3KocepHHCTO

ro KOKca H ueKaqecT
BeHHbIX IIIHXTOBb!X Ma-
repHaJioB 

Crroco5h1 
yC"rpaHemrn 

IToBTOpeHHe 011e-
pa11uu o6pa6oTKH 
qyryHa Marn11eM 

ITposeJJ.eHHe JJ.e
cyJib<f>ypa11uu :!KHJl.
Koro qyryHa 

IToHH:!KeHHoe JJ.aB- Bb16op OIITHMaJibHO- YBeJiuqeHHe JJ.aB-
JieHHe rrpH MOJJ.H<f>ll- ro JJ.aBJieHHH JieHHH 
KallHH 
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0TKJl0HeHHll 
Cnocot5h1 

npe.n;ynpe>K.n;eHH 11 

II poaoAJK:eHue Ta6A. 

Cnocot5b1 
ycTpaHeHHll 

117. 

: 

He,!loCTaToqHoe Ha3HaqeHHe 11po.!lOJI- YseJinqeHHe s pe-
speMll MO.!lH<jJHUH- llrnTeJibHOCTH MO.!lHqm- MeHH MO.!lHcpHUHP O 
posamrn UHposaHHll BaHHll 

4epHhle rrnTHa H TioshrllleHHoe co- KoHTpOJih 11paBHJib
HOCTH HaBeCKH M3rHHll 

06pa6oTKa qyry 
Ha KpHOJIHTOM , 
YMeHbllleHHe co.!lep 
2K3HHll MarHHll 

IIJieHhl .!lep:arnHHe MarHHll 

HH3Kall TeM11epa
Typa 33JIHBKH 

BhlcoKoe co.!lep
arnHHe cephl B nc
XO.!lHOM qyryHe 

3aJIHBKa qyryHa 11pn 
reM11epaType, COOTBeT
:TBy10rueii: TeXHOJ!OrH
qecKOMY 11poueccy 

Tipose,!leHHe 3 a 
JIHBKH 110.!l cpmoc oM 

I1c110Jib30BaHHe ll!HX- Tipose,!leHne .!le -
roBhIX MaTepnaJioB c cyJihcpypaunn 2KH.!l· 
orpaHnqeHHblM CO,!lep- KOfO qyryHa 

2KaHHeM cephl 
I 

BeJibIH qyryH. BeJih!ii: qyryH xopolllo 11poTHBOCTOHT HCTHpaHHIO, o6Jia,!laeT BbrcoKoii 
TBep,!lOCTblO, HO 11paKTHqecKH He 110,!l,!laeTCll MexaHHqecKOH o6pa60TKe. 3TH CB OHCTBa 
qyryHa HCl10Jlb3YIOT B JIHTb!X ,!leTaJillX, H3fOTOBJilleMb!X 6e3 11pe,!lBapHTeJibHOH MexaHH
qeCKOH o6pa60TKH (KaTKH .!lJ!ll MOIUeHHll .!lOpor, JIOl1aCTH ,!lpo6eMeTHhlX a1111apaTOB) . 
TeM11epaTypa 11JiaBJieHHll 6eJioro qyryHa 1180-1220° C. B Ta6JI. 118 11pHBe.!leHhl o pH
eHTHposoqHhie COCT3Bbl ,!lJ!ll Bhll1Jl3BKH 6eJioro qyryHa. 

118. OpHeHTHposoqHbie COCTaBbl ll!HXTbl )l.Jlll Bbll1JiaBKH oenoro (KOBKoro) qyryHa 
(PTM MT 20-2-76) 

IliHX'fa 

I 

II 

III 

Cpe.n;HHll COC'faB WHX'fbl, % no Macce 

JJ;O:l!eHHblll 'lyryH JIOM 

I nepe.n;eJibHhill 'lyryHHbti\ 
ICT3JlbHOll (e TOM 
'IHCJle CTpy>KKa) 

10-15 10-15 5-15 25-40 
(6-10) - 20_J25 0-10 25-40 
(6-10) - 10-20 ,- 40-5n (O) 

BoaepaT c ot5cTBeH -
Hblil 'lyryHHbifi ( B 

TOM LIHCJie 
CTPY>KKa) 

35-50 (5-1 0) 

40-50 (4-8) 

40---50 (AO 5) 

TI p H M e q a H He. Co.!lep:arnmre xpoMa B lllHXTe (.!lJill uopMaJihHoro 11pose,!leHH5 
11pouecca rpacpHTH3aUHH OTJIHBOK 11pH OTJKHre) He .!lOJIJKHO 11peBbllll3Tb 0,06-0,07 %. 

KoBKllH qyryH (rn6JI. 119). KoIJKHH qyryH 110Jiyqa10r rpacpHTH3HPYIOIUHM OT>KH 
fOM 6eJIOro qyryna B T3KOl1 11oc.ne,!lOBaTeJibHOCTfI: H3f0TOBJ!ll!OT OTJIHBKY H3 6eJioro 
qyryHa B necqaHO-fJIHHHCTblX <jlopMax, 110CJie BhI6HBKH II oqHCTKH OTJIHBKY 110,!lBepra 
IOT .!lJIHTeJibHOi11Y OT2KHI'Y (HJIH TOMJieHino) B 11eqax. TeM11epaTypa 11JI3BJieHHll KOBKOro 
qyryHa 1180-1220° C. 
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l!yryH 

K4 30-6 

K4 33-8 

K4 37-12 
K4 35-10 

Kl! 45-7 

K4 50-5 
K4 55-4 
K4 60-3 
K.4 65-3 
K.4 70-2 
K.4 80-1,5 

119. KooKne 11yryu&1 (fOCT 1215-79) 

BpeMeHHOe 
0THOCHTeJibHOe TeepilOCTh conpoTHRJJem.re 

y.D:JIHHettHe, %, Ha3HatteHHe paaphrny, MTia, HB 
He Mettee He Mettee 

<t>eppHTHblll KOBKHH 11yryu 

294 

323 

362 
303 

441 

490 
539 
588 
637 
686 
784 

6 

8 

12 
IO 

100-163 

100-163 

I 10-163 
100-163 

.[LeTaim (xoMyTHKH, KJiarra
HhI, MycpThl, cjJJiaHl:~bl, cpHTHH
rH H .np.), pa60Ta10mue rrpu 
OTHOCHTeJibHO HH3KHX CTa-
TH'leCKHX H .l{HHaMnqecKHX 
uarpy3Kax 

.[LeTaJIH (6a1IJMaKH, rro.n-
KJia,nKH, Koprryca IIOJJ:IIJHIIHH
KOB, H30JIHT0phl, .nep:arnTeJIH, 
co6aqKn, CK06bl H .np.), pa60-
Ta10mne rrpu cpe.nHHx ,nnHa
MHqecKHX H CTaTnqecKHX Ha
rpy3Kax 

.[LeTaJIH (KapTepbI pe,nyKTO
poe, CTYIIHI~hl, 3a.l(HHe MOCThl, 
rraJibU:hl y6opoqHhIX MalllHH 

H .np.)' pa6oTaIOIQHe rrpH Bhl
COKHX Jl:HHaM11qecKHX H CTaTH
qecKHX Harpy3KaX. TIO TeXHO
JIOfHqecKHM Tpe6osaHHHM Ma
TepnaJI OTJIHBKH .nomKeH 06-
Jia.l{aTb ,noCTaToquoii rrpoq
HOCThIO H BH3KOCTblO 

TiepJIHTHhlll KOBKHH qyryH 

7 

5 
4 
3 
3 
2 
1,5 

!50-Q07 

170-230 
182-241 
200-269 
212-·269 
241-285 
270-320 

.[LeTaJIH (6yKChl, TOpM03Hhle 
KOJIO.D:KH, xparrOBllKH, BHJJKH 
Kap,naHHhIX BaJJOB, 3BeHhH 

rrpHBO.D:HhlX u:erreil: H .np.)' pa-
60Ta10mne rrpH Bh!COKHX .D:H
HaMnqecKHX H CTaTuqecKHX 
Harpy3Kax HJIH B ycJIOBHHX 
rroBhillleHHoro H3Hoca. MaTe
pHaJI OTJIHBKH JJ:OJJ:lKeH o6Jia
.n:aTb Bh!COKOH rrpoqHQCTbIO, 
H3HOCOCTOHKOCThIO H BH3-
KOCTblO 

BJJHHHne OCHOBHbIX aJieMeuros ua CTpyKrypy u csoiicrsa 11yryua. <t>opMHposaHue 
crpyKryphI 11yryHa rrpoucxo.nar r:pH 3areep.neeaHHH OTJIHBKI1. OcHOBHhIMH cjJaKropaMH, 
BJ!HHIOia:HMH Ha CTpyKrypoo6pa30BaI!He qyryHa, HBJ1H!OTCH ero XHMHqec1rnf1 cocraB 
(ra6JI. 120) H CKOpOCTb OXJ1a:lK,nemu1 OTJIHBKH B cjJopMe. 
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120. BJIHSIHHe XHMH'ICCKHX aJieMeHTOB ua csoiicrna qyryua 

Cepb1i! qyr yH I Bb1coKonpo'IHhIH '!yryH KoBKl!i! 'I yryH 

IToBhI!IleHuoe co.11.epllia
HHe yrJJepo.11.a rrpHBO,ll,HT K 
yMeHhllleHH!O rrpO'IHOCTH, 
TBep,ll,OCTH H K yBeJIH'le
HH!O ITJlaCTH'IHOCTH, yrJJe

po.11. YJJY'llllaeT JJHTeiiHbie 
CBOHCTBa qyryHa 

KpeMHHii c y'leTOM co

.11.eplliaHHH yrJJepo.11.a crro
co6cTByeT BhI,ll,eJJeHH!O 
rpaqmTa H CHHlliaeT TBep
,ll,OCTb, a TaKllie yMeHb!Ila
eT yca.11.Ky; ITOBbl!IleHHOe 
co.11.eplliaHHe KpeMHHH CHH
lliaeT ITJJaCTH'IHOCTb H He
CKOJlbKO yBeJJH'IHBaeT 
TBep,ll,OCTb 

MapraHeu TOpM03HT Bhl
.11.eJJeHue rpacjrnrn, crroco6-
cTByeT pasMeJJb'leHH!O rrep
JJHTa H OT6eJJHBaHH!O qy

ryHa; B3aHMO,ll,eHCTBYH c 
cepoif, HeiiTpaJJusyeT ee 
spem1oe .11.eifcTBHe. Mexa
HH'lecKHe CBOHCTBa qyryHa 
ITOBbI!Ila!OTCH rrpH co.11.ep
lliaHHH MapraHua .11.0 0,7-
1,3 % , a rrpu .11.aJJbHeifllleM 
yBeJIH'leHHH CHHlliaIOTCH. 
,'\1apraHeu yseJJH'IHBaeT 
yca.11.Ky crrJJaBa 
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YrJJepo.11. 

YBeJJH'leHHoe co.11.eplliaHHe 
yrJJepo.11.a YJJY'llllaeT JJHTeii
Hble CBOHCTBa qyryHa 

KpeMHHH 

c ITOBbI!IleHHeM co.11.epllia
HHH KpeMHHH B03pacTaeT rrpe
,ll,eJI rrpO'IHOCTH rrpH paCTHllie
HHH, rrpH ,ll,aJlbHeii!IleM yBeJIH
lJeHHH co.11.eplliaHHH yMeHbllla
!OTCH rrpe.11.eJJ rrpO'IHOCTH rrpu 
paCTH)!{eHHH H OTHOCHTeJlhHOe 
y.11..1HHeHHe 

MapraHeu 

C rrosbl!IleHHeM co.11.epllia
HHH MapraHua yMeHblllaeTcH 
,ll,OJIH cpeppHTa H yBeJIH'IH
BaeTCH KOJIH'leCTBO rrepJJHTa; 
rrpu 3TOM ITOBbI!IlaeTCH rrpe.11.eJJ 
rrpO'IHOCTH rrpH paCTH)!{eHHH 
H yMeHb!IlaeTCH OTHOCHTeJJb
HOe y ,ll,JIHHeHHe. ,UJJH ITOBbI!Ile
HHH H3HOCOCTOHKOCTH co.11.ep
lliaHHe MapraHua yBeJJH'IHBa
!OT ,ll,O 1,0-1,30/o 

MarHHft 

,UJJH o6pa30BaHHH rpacjlHTa 
!IlapOBH,ll,HOH cpopMbl co.11.ep
lliaHHe MarHHH ,ll,OJl)KHO 6bITb 
He HHllie 0,03 % , a uesHH - He 
HHllie 0,02% (oCTaTO'IHOe co
.11.eplliaHHe). ITpu 6oJJee HH3-
KOM co.11.eplliaHHH 'laCTb rpa
cpHTa co.11.eplliHTCH B BH,ll,e 
rrJJaCTHHOK, 'ITO CHHlliaeT Me
xaHH'leCKHe CBOHCTBa CITJJaBa. 

YrJJepo.11. - OCHOBHoii pe 
ryJJHTOp MexaHH'leCKH 
CBOHCTB KOBKOro qyryH a , 
'lyryH 06J1a.11.aeT HH3KO" 
)!{H,ll,KOTeKy'leCTb!O H Tpe 
6yeT BbICOKoro rreperp eB 

,UJJH cpeppHTHOrO KOBKO 
ro qyryHa cyMMapHoe c o 
.11.eplliaHHe KpeMHHH H yr 
JJepo.11.a .ll.OJJlliHO 6bIT 
3,7-4,1 %. Co.11.eplli a1rn 
KpeMHHH 3aBHCHT OT K OJIH 
'leCTBa yrJJepo.11.a H TOJI 
W:HHhI cTeHKH. ITpu co.11.e p 
lliaHHH KpeMHHH ,ll,O 1,5 % 
MexaHH'leCKHe CBOHCTB 
CITJlaBa ITOBblllla!OTCH 

MapraHeu yBeJJH'IHBaeT 
KOJIH'leCTBO CBH3aHHOro 
yrJJepo.11.a, rroBhI!IlaeT rrpo'l 
HOCTh cpeppuTa. ITpu rro 
BhIIIleHHH co.11.eplliaHHH 
MapraHua .11.0 0,8-1,4 % 
yBeJJH'IHBaeTCH KOJIH'l eCTBO 
rrepJJHTa, rrpO'IHOCTb CITJJ a 
Ba ITOBbIIIlaeTCH, HO pe3KO 
rra.11.aIOT ITJlaCTH'IHOCTb H 
y.11.apHaH BH3KOCTh. B cpep
.pHTHOM qyryHe co.11.ep,K a
HHe MapraHua He ,ll,OJ1J1rno 
rrpeBbllllaTb 0,6%, B rr ep 
JlHTHOM - 1,0 °lo 



Cepb1il qyryH 

Cepa cHmKaeT npotJ-
HOCTh II TIJiaCTlllJHOCTb, HO 
HeCKOJ!bKO TIOBbIIIIaeT 113-
HOCOCTOHKOCTb CTIJiaBa; 
ClJHTaeTCl! Bpe,!lHOH np11-
MeCbIO; np11,!laeT qyryHy 
KpaCHOJIOMKOCTb ( o6pa3o
BaHlle TpemHH np11 Bb!CO
KHX TeMnepaTypax), npe
mnCTByeT BhI.L1.eJieH1110 
rpaqmTa 

<l>occjJop Ha npouecc rpa
cjJ11T113aUllH yrJiepo,!la BJIH
HeT CJia6o, HO TIOBbJllJaeT 
iKll,!lKOTeKytJeCTb CTIJiaaa; 
np11,!laeT qyryHy xJJa.LlHO
JJOMKOCTh, T. e. xpynKOCTb 

TI pH noBhillleHHOM co,!lepRrn -
HllH MarHHll (11 uepm1) B 
CTPYKType cnJiaaa 06pa3yeT
Cll ueMeHTllT II, CJie,!lOBaTeJJh
HO, CHllJKaIOTCl! MexaHHlJeCKlle 
caoHCTBa. OnTllMaJihHOe co
,!lepJKaHtte OCTaTOlJHOro Mar
HHl! - 0,04-0,08% 

Ce pa 

4eM Bblllle co,!lepJKaHHe ce
pbI B llCXO,!lHOM qyryHe, TeM 
TPY.Ll.Hee noJiytJHTb noJJHOCTbIO 
lllapOBll.LlHYIO cjJopMy rpacjJ11Ta 
II, CJJe,!loBaTeJibHO, BblCOKlle 
MexaHlllJeCKHe CBOHCTBa 

<l>occjJop 

<l>occjJop oKa3b!BaeT cymecT
BeHHoe BJJlll!HHe Ha CTPYKTY
py II MexaHHlJeCKHe CBOHCTBa. 
l..JT06bl TIOJJY1l11Tb qyryH C Bbl
COKOH TIJJaCTHlJHOCTblO, CO,!lep
JKaHlle cjJoccjJopa He AOJJJKHO 
npeabllllaTb 0,08% . .[lJJH no
nytJeHlll! qyryHa c HeBblCOKOH 
TIJJaCTlllJHOCTblO CO,!lepJKaHHe 

cjJoccjJopa yaeJIHtJHBaIOT AO 
0,12-0,15% 

HHKeJib 

H11Kenh - Jiernpy10m11H HHKeJJb BJillHeT Ha TenJio- 11 
3JieMeHT; 6Jiaronp11l!THO 3JJeKTponpoBO,!lHOCTb, a TaKJKe 
BJJlll!eT Ha BblpaBHHBaHHe Ha 3JleKTpoconpoTllBJieHlle, 
MexaHlllJeCKllX CBOHCTB B Kopp03llOHHYIO CTOHKOCTb II 
OTJIHBKax c pa3JJll1JHOH JKa poCTOHKOCTb cnJiaBa. 
TOJimllHOH CTeHOK; TIOBbl- c yaeJJHlJeHlleM CO,!lepJKaHHll 
ruaeT rnep,!lOCTb Ha 10 HB. H11KeJIH :>Tll CBOHCTBa noBbI
C yaeJI11tJeHHeM co,!lepJKa- lllaIOTCll 
HHS! HllKeJJl! B03paCTaeT 
Kopp03HOHHal! CTOHKOCTb 
u ynyqllJaeTCll o6pa6aTbl-
BaeMocTb cnnaaa 

flpoooAJ1Cenue ra6A. 120 

KooK nil qyr yH 

Co,!lepJKaHHe cepbl B 
cjJepp11THOM KOBKOM qyry

He, MO.LlllcpllUllPOBaHHOM 
aJJIOMllHlleM, MOJKeT 6b!Tb 

TIOBbillleHO AO 0,2 % ; npll 
:>TOM MexaH11tJecK11e caoH
CTBa B03pacTaIOT 3a ClJeT 
ynytJllleHlll! cjJopMbl rpacjJ11-
Ta. Onpe,!leJIHIOmee BJJllH
H11e Ha MexaH11tJecK11e 
CBOHCTBa qyryHa OKa3b!Ba
eT OTHOllleH11e CO,!leplKaHlll! 
Maprattua 11 cephI, KOTopoe 
.LlOJIJKHo 6h1Th B npe,!leJiax 
0,8-3,0% 

<l>occjJop oKa3bIBaeT Ta
Koe JKe, KaK 11 .LlJJH ceporo 
qyryHa, BJ!Hl!Hlle Ha CTpyK
TYPY 11 MexaH11tJeCKHe 
CBOHCTBa CTIJiaBa 

H11KeJib cnoco6cTByeT 

rpacjJllTH33UHH yrJiepo,!la 11 
yaeJIHlJllBaeT KOJill1leCTBO 
nepJillTa B MeTaJIJJlllJeCKOH 
OCHOBe cnJiaBa 
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Cepb1fi qyryH 

XpoM - Kap6H,iJ.oo6pa-
3YJOW:HH 3JieMeHT. c yse
Jlll'!eHHeM xpoMa paCTyT 
rrpoqHOCTb H TBep,il.OCTb 
OTJIHBOK, 3aMe,il.JI5IeTCH 
npou:ecc rpa<jrnrn3au:m1 
yrJiepo,il.a 

MoJIH6AeH - JiernpyJ0-
11\HH 3JieMeHT; 3aMe,il.JIHeT 
rrpou:ecc rpa<jrnTH3aU:HH yr
JiepoAa H crroco6crnyeT 
Kap6H,iJ.006pa30BaHH!O. c 
yseJIHqeHHeM co,il.ep:arn
HHH MOJIHO,il.el!a IlOBbl
lllaeTCH rnep,il.OCTb 6e3 
yxy,il.weHHH o6pa6aTbrnae
MOCTH H 803paCTaeT co
rrpoTHBJieHHe H3Hocy 

Me.il.b crroco6crnyeT rpa
<jrnrn3aU:HH yrJiepoAa, yse
;mqHsaeT :lKH,il.KOTeKy
qecTb, rrosb1waeT rrpoq
HOCTb H TBep,il.OCTb CITJiaBa 

XpoM 

C yseJIHqeHHeM co,il.ep:lKa
HHH xpoMa B orrpe,il.eJieHHbIX 
rrpe,il.eJiax rrOBbIWaJOTCH :am po
CTOHKOCTb, KOpp03HOHHaH 
CTOHKOCTb H H3HOCOCTOHKOCTb 
CITJiaBa 

Mo;rn6,il.eH 

Me.il.b 

ITpH co,il.ep:arnHHH s cr1Jiase 
1 % Me,il.H rrpoqHOCTb rrpH pa
CTHllieHHH IlOBbilllaeTCll ,il.O 
40%, a TeKyqecTb ,il.O 50% H 
COOTBeTCTBeHHO rrpH 2 % Me
,il.H -.il.O 65% H 7%. Co,il.ep
lliaHIIe Me,il.H 6oJiee 2 % rrpe
ITHTCTsyeT o6pa30BaHHJO 8 
CTPYKType crrJiasa wapoBH.il.
HOro rpacjlHTa 

§ 40. CTa11b 

flpoooJ1J1Ce1we ra6Jt. 120 

XpoM 3aMe,il.JIHeT rrpo 
u:ecc rpacjlHTH3aU:HH y rJie
po,il.a. CoAep:arnHHe xpoM a 
B crrJiase He rrpeBb!WaeT 
0,06-0,08%; IlOBblllleHHe 
CO,il.ep:arnHHH ,il.O 0, 1-
0, 12 % rrpHBO,il.HT K o6pa -
30BaHHJO B CTpyKType 
CITJiaBa CTOHKHX Kap6H,iJ.08 

MoJIH6,iJ.eH crroco6cTsy
eT H3MeJibqeHHJO rrepJIHTa 
H rpacjlHTOBblX BKJIIOqeHHH, 
yseJIHqHsaeT rrpe,il.eJI rrpoq
HOCTH Ha 30-70 KI1a rrpH 
CO,il.eplliaHHH MOJIH6,iJ.eHa 
0,5 % ; 3aMe,il.JIHeT rrpou:ecc 
rpacjlHTH3aU:HH yrJiepo,il.a 

Me.il.b crroco6cTByeT rpa
cjlHTH3aU:HH yrnepo,il.a H 
yseJIHqHsaeT co,il.eplliaHHe 

B CITJiaBe rrepJIHTa 

CTaJib, HCITOJih3yeMaH .il.JIH rro.iy'!eHHH cpacoHHbIX OTJIHBOK, rrpeACTaBmieT co6oH: 
crrJiaB ;Ke,1e3a c yrJiepo,il.oM (0,12-1,3%), MapraHu:eM, KpeMHHeM, cjloccjlopoM, cepoH: 
H c .il.PYI'HMH 3,1eMeHTaMH. Co,il.eplliaHHe XHMHqeCKHX 3JieMeHTOB 8 CTaJIH ,il.OXO,il.HT OT 
COTb!X ,il.OJief1 ,il.O HeCK0,1bKHX rrpou:eHTOB H ,i].a:lKe ,i].eCHTKOB rrpou:eHTOB (JiernpoBaHHall 

CTaJib). 
CTa.TJbHb!e OTJIHBKH o6Jia,i].aIOT 6oJiee Bb!COKHMH MexaHHqeCKHMH CBOHCTBaMH, qeM 

qyryHHb!e, H HCITOJib3YIOTCH ,il.JIH rrpoH3BO.il.CTBa oTBeTcTBeHHb!X ,il.eTaJieH: MaWHH. Yse
;mqeHHe CO,il.eplliaP.Hll yrnepo,il.a IlOBb!IIJaeT MexaHHqecKyJO rrpoqHOCTb CTaJIH, HO CHH
lliaeT ee Bll3KOCTb. Yca,il.Ka cTa,1H B cpe,il.HeM paBHa 2%. 

,UJIH Il0!3blllleHHll rrpoqHOCTH H CHllTIUI BHyTpeHHHX HarrpHllieHHH CTaJibHb!e OTJIHB
KH rroc.TJe Bbl6HBKH H oqHCTKH IlO,il.Bepra10TCll HOpMaJIH3aU:HH rrpH TeMrrepaType 800-
9000 C. B Ta6.11. 121 rrpuse,il.eHbl crroco6b1 rrJiaBKH cTaJIH. 
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121. Cnoco6bl nJiaBKH cTaJIH )J,Jl!I npott3BO)J,CTBa OTJIHBOK 

Cuocoo nnaeKH 
0CHORHOll HCXOJlllhlli 

M3TepHaJI 

0CHODHOJ1. HCT01IHHK 

KHCJIOpOA3 

KHcJiblii KOHBepTep- BecceMeposcKnii qy- Cl>H3HqecKa!I TeIIJIOTa 803.n:yx 
HblH Ha B03)J,YlllHOM ryH 
.11.YThe ( M aJioe 6ecceMe
poBa1me) 

KncJihiii KOHBepTep- BecceMeposcKHii qy-
HbII":i Ha KHCJIOpO,D;HOM ryH H CTaJlbHOH JIOM 
.U:YTbe 

pacrrJiaBJieHHoro qyry
Ha. 0KHCJ1em1e yrnepo
.n:a H KpeMHH!I 

To JKe TexHHqec1mii 
l<HCJIOp0.11. 

Ma pTeH OBCKHtl 
HOBHOH 

oc- ITepe.n:eJibHhiii qyryH fope1me ra3oo6pa3- ITpo.n:yKTbI ro-

MapTeHoBCKHii 
JI bl ii 

H CTaJibHOH JIOM B mo- Haro HJIH MH.11.KOfO TOii- pemrn, MeJie3Ha5! 
6bIX 'cooTHollleHH!IX JIHBa py.n.a, TeXHHqe-

KHC- 4HCTblii (no <1>oc<1>0-
py H cepe) CTaJlbHOii 
JIOM c .n.o6asJieHneM rre
pe.n:eJihHOro qyryirn 

To Me 

CKHii KHCJiopo.n. 

)KeJie3HaH py
.n.a, Tex1mqecKHii 
KHCJiopo.n. 

3JieKTpo.n.yrosoii oc- CTaJibHO!":i JIOM 3Jie1npw1ecKa!I .n.yra 
HOBHO!":i 

Cpe.n.Heii orneTCTBeH
HOCTH, rrpenMymecTBCH
HO MeJIKHe H cpe,D;HHe. 
Bo3MORrno rroJiyqe1rne 
OTJIHBOK Maccoii )J,O 2 T 
(nHor.n.a 6oJiee) 

MaJio- n cpe.n:Heyrne
po.n:HcTbie 

ToHKOCTeHHhie orneT- MaJio- u cpe.n.Heyrne-
CTBe1rnoro Ha3naqeHH!I, P0.11.HCTbie, HCKOTOpble 
MCJIKHC H cpe.n.~me. JiernpoBaIIHbIC 
Bo3MORrno rroJ1yqe1me 
OTJIHBOK Maccoii B ne-
CKOJlbKO TOHH 

Cpe.n.1me 11 KpynHbie Yrnepo.D;HCTbie H Jie-
rnpoBaHHhie 

To Me 

ToHKOCTCHHbie OTBeT- Yrnepo,n11cTh!C 11 Jie-
CTBCHHoro Ha3HalJCil115l, rnpoBaHHbIC c HH3KHM 
npeHMymeCTBeHHO MCJI- co.n.ep)KaHHeM cepbl 
KHe H cpe.D;HHe 



Cnocoli UJIBBK 
Q CHOBHOi! HCXO JIHl•i! 

ll[aTepua.11 

9JieKTpo.ztyroeoA KBC~ 4HCTb!H CTaJihHOH 
Jlb!H JIOM 

9JieKTpo.ztyroeoA ea- CTaJihHOii JIOM, cne-
KYYMHhlii (KHCJibIA H u;HaJihHO npHroTOBJieH-
ocHOBHoA). Hall IIIHXTa 

B HHAYKUHOHHblX ne- CTaJihHoii JIOM, ct>ep-
qax OTKphIThIX (KHCJlhIX pocnJiaBhl 
H OCHOBHhIX) 

B HHAYKUHOHHhIX aa- CTaJihHOH JIOM, cne-
KphIThIX (BaKyyMHhIX) u;HaJihHO npHroTOBJieH-
H .npyrHX neqax Hall IIIHXTa 

OcHOBHol H CTCl'IHHK 

Ten.119Tbl 

To :H<e 

l1H.ztyKTHpoeaHHall 
3JieKTp03HeprHll 

To :H<e 

KHCJIOpOJIB 

llpooo11~enue m611. 121 

OTJIHBKH 

ToHKOCTeHHOe OTBeT
CTBeHHoro HaaHaqeHHll, 
npeHMyuteCTBeHHO MeJI· 
KHe H cpe.ztHHe 

0TBeTCTBeHHoro Ha-
3HaqeHHll (MeJIKHe) 

TI peHMymecTeeHHO 
yrJiepO.ZlHCTble H MaJIO 
JiernpoeaHHble 

TI peHMymecTBeHHo 
BhICOKOJierHpOBaHHhle 

ToHKOCTeHHhle oTBeT- Yrnepo.llHCThle JierH 
CTBeHHOro Ha3HaqeHHll, poBaHHhle CTaJIH 
npeHMymecTBeHHO MeJI-
KHe H cpe.ZlHHe 

ToHKOCTeHHhle, BhICO
KOOTBeTCTBeHHOro Ha-
3HaqeHHll, CJIO:lKHOH 
KOH<i>HrypanHH 

TipeHMymecTBeHHO 
BhICOKOKaqecTBeHHble 



MapKupoaKa cneu:11aJibHbix JierupoaaHHb!X cTaJieii: (Ta6JI. 122, 123) (Hep:nrnBeIO
m;ux, KllCJIOToynopHb!X, :lKaponpOIJHb!X H Ap.) BKJIIOIJaeT 6y1rneHHb!e o6o3HaIJeH!rn AJIH 
BXOAHll\HX B HHX JierupyIOm;ux 3JieMeHTOB (X - xpoM, H - HllKeJib, T - nnaH, M -
MOJIH6AeH, C - KpeMHHll, f - MapraHeU:); U:HCppbI IlOCJie 6yKB IIOKa3b!BaIOT IIpOU:eHT· 
Hoe coAepx<aaue 3TllX 3JieMeHTOB. ByKaa JI 06os11a1JaeT cr:roco6 noJiyIJeHllH crnJiu Me
TOAOM JillTbH. TiepBb!e ABe u:mppb! B MapKllpOBKe yrnepOAllCTb!X CTaJieii: (Ta6JI. 124) 
yKa3bIBaIOT Ha cpeAHee coAep:lKa1rne yrnepoAa B coTbix AOJIHX rrpou:eHTa. TeMrrepaTy
pa rrJiaBJieHllH cTaJieii: npeBblll!aeT 1420° C. 

122. JlerupoaaHHble CTaJlll AJIH q,acoHHhlX OTJIHBOK 

30fCJI 

12Xl lB2HM<l>JI 

X18H9TJI 

X28JI 

X18Hl2M3TJI 

X28H48B5JI 

X2 1H6M2TJI 

I X 12CIOJI 

* 

XapaKrepHCTHKa H Haaua'leHH e 

Koppo3HOHHaH cToii:KoCTb HH3KaH, :lKHAKOTeKyIJecTb 
YAOBJieTaop11TeJibHaH, o6JiaAaeT MaJioii: CKJIOHHOCTbIO 
K o6pa3oBaHllIO Tpem;1111. Caap11aaeTCH Ayroaoii csap
Koii B cpeAe 3am;11THblX ra30B H 3JieKTpOll!JiaKOBOH 
csapKOII. lfaroTOBJIHIOT JIOITaCTll rHAPOTyp611H c 06-
JillU:OBKOii JI11cTaM11 113 Hep)KaBeIOm;eii cTaJI11, BTYJIKH, 
JIOITaTKll, ceKTOpa, sy6IJaTble BeHU:bl 

Tip11MeHHIOT AJIH 113rDTOBJieHllH AeTaJieii apMaTypbI, 
pa60TaIOm;11x rrp11 TeMrrepaType AO 590-610° C 

)KaporrpoIJHaH rrp11 TeMrrepaType AO 600° C. Csa
p11saeTCH pyIJHOii Ayrosoii: caapKoii. :VfaroTOBJIHIOT 
AeTaJIH Mall!HH, 3KCITJiyaT11pyeMbIX B ycJIOBllHX arpec
CllBHb!X cpeA (a30THOH, yKcycHOH, cpoccpopHoii:, m;e
JIOIJHOH II Ap.) 

K11cJI0To- 11 0KaJ11111ocrniiKaH AO TeMrrepaTypbl 
1000° C. Csap11saeTcH rrJioxo. :VfaroTOBJIHIOT rreIJHYIO 
apMaTypy, AeTaJill XllMllIJeCKllX arrrrapaTOB H cocyAoB; 
u:eHTpo6e)KHbie HaCOCbl, KOHAeHCaTOpb!, U:llJillHApbl, 
KOprryca 30JIOTHllKOB II MelllaJIKll, pa60TaIOm;11e B m;e
JIOIJHb!X cpeAaX BblCOKOll KOHU:eHTpau:1111, B pacTBO
pax coJieii 11 cpeAe ra30B 

)KaporrpoIJHaH AO TeMrrepaTypb! 800° C, KllCJioTo
cToiiKaH. TioJiyIJaIOT OTJillBKll, pa60TaIOm;11e B CJia-
6b!X pacTBopax cepHoii: KllCJIOTbl 

OKaJI11HocToiiKaH, Hep:lKaBeIOm;aH. J111Teii:Hbie csoii:
CTBa YAOBJieTBop11TeJibHbie. l13rOTOBJIHIOT AeTaJIH rre
IJeii:, pa6ornIOm;11x rrp11 TeMrrepaType AO 1200° C 

Koppos110HHaH cToii:KoCTb Bb!COKaH B cJia6hIX 
pacTBopax cep11oii, cpoccpop11oii, JillMOHHOH 11 Apyrux 
KllCJIOT. Caap11saeTCH pyIJHoii Ayroaoii caapKoii. l13-
roTOBJIHIOT AeTaJill XllMllIJeCKOro o6opyAOB3HllH -
Koprryca HaCOCOB, Kpb!JibIJaTKll, cjlllTllHrH 

Koppo3llOHHO-cToiiKaH a coAep:lKam;11x cpeAax. l13-
roTOBJIHIOT KJiarraHbl aBTOTpaKTOpHb!X ABllraTeJieii:, 
rreIJHYIO apMaTypy 11 Apyrue AeTaJill, pa6ornIOm;11e 
c IIOHH)KeHHOll Harpy3KOll rrp11 TeMrrepaType AO 
900° c 
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CT3Jlb 

X25TJI 

f13JI 

fl pOOOAaJCeHUe Ta6.A. J 22 

XapaKTepHCTHKa u HaaHa'leHHe 

0KaJI11HocToiiKal! .no TeMnepaTypbl 1100° C. lfaro
TOBJil!JOT ne'IHYIO apMaTypy, TIJil!Tbl, .neTaJII! annap a
TOB 11 cocy.noB, pa6orn10m11x B cJia6blx pacTBopax 
a30THoii, ¢oc¢opHoii, yKcyCHoii, JillMOHHOii 11 .npyrnx 
KllCJIOT 

CTaJib faT¢11Jib.!la - BbICOKOJiempoBaHHal! MapraH
UOBllCTal! CTaJih (co.neplliaH11e Mn 11,5-14,5%) ayc
TeHllTHoro KJiacca BbICOKOii (npeBOCXO.!llllUeH CTaJia 
.npyr11x rpynn) 113HOCOCTOHKOCTll np11 60JibIIIllX ,Zl3 B
JieHlll!X II y .na pHbIX Harpy3Kax • .UJill IlOJiyqeHlll! Tpe-
6yeMbIX CBOHCTB OTJillBKll 113 CTaJill faT¢11Jlb,Zla TI O.!l
BepraJOT HarpeBy .no t = I 020+ 1100° C 11 3aKaJI11-
Ba10T B XOJIO.!lHOii BO.Ile Ha aycTeHllT. He.nonycTllM 
npO,ZlOJI)KllTeJibHblii HarpeB OTJillBOK 113 CTaJill faT
¢11Jib.!l3 np11 3KCnJiyarnu1111 .no 300° c (llJill KpaTKO
BpeMeHHbIH .no 400° C), TaK K\1lK np11 3TOM cTaJih npn
o6perneT 6oJihIIJYJO TBep.nocTb (.no 500 HB) 11 cTa
HOBllTCll oqeHb xpynKOH. 3aKaJieHHal! B BO.Ile CT3Jlb 
He no.n.naeTcl! MexaH11qecKoil o6pa6oTKe. HaJHaqe
Hlle - OTJillBKll KopnycoB BllXpeBbIX II IIIapOBll,!lHbIX 
MeJibHllU, meKll .npo611JIOK, TpaMB3HHble II llieJieJHO· 
.nopOlliHble CTpeJIKll II KpecTOBllHbl, ryceH11qm,i:e Tpa 
Kll, 3Be3,!lOlJKll, 3y6hl! KOBIIIefi 3KCKaBaTopoB, MeJIIO· 
m11e IIIapbI 11 .npyme .neTaJI11, pa60Ta10m11e B ycJi o
Blll!X y.napHbIX Harpy30K Ha 113HOC 



H11KeJib 

MoJ1116.neH 

XpoM 

MapraHel.\ 

123. BeJIH'IHHa yrapa H ocooeHHOCTH nee,11.eHH!I B CTaJib HeKOTOpbiX J1ernpy10m.Hx 3JieMeHTOB 

B K3KOM BHJle BBOJJ.HTCH 
3JieMeHT 

MeraJIJittt1ec1wro HH
KeJll1 !!Jiii ¢eppOHl!KeJll1 

<I>eppoMOJ1116.neHa 
llJIH MOJIH6.nara KaJib-
1\11!1 

<I>eppoxpoMa 

<I>eppoMapraHI.\a 

Yrap n ne'IH, % 

B M avre- I B 3JleKTp0-
·.,- HOBCKOA J\yroeoi! 

0,0 0,0 

0,0 0,0 

Oco6eHHPCTH nee.l\ettm1 
9JJeMeHTa 

Macca """ paaMep 
KYCKOB 

ITpe.nno'ITHTeJibHO B Or .npo611 .no 'IYIIlKH ITp11 BblllJiaBKe cnJia-
3aBaJIKY (.no OKHCJill- Maccofi 10-12 Kr BOB c Bb!COKllM (60% 
TeJibHoro nep110.na) 11 6oJiee) co.uep)l(aHHeM 

HHKeJll1 lJaCTb ero ncna
p51eTC!I 

B HalJaJie K11neHH5!. He KpynHee 
KoppeKr11posKy co.nep- 100 MM 
)l(aHl!51 IlpOH3BO,ll51T He 
CT03,llHee lJCM 3a 25-
30 MHH .no BbmycKa 
CTaJIH 113 ne'IH 

50- ITpu np11MeHeHHH MO
J1116.nara KaJibl.\Hil ero 
l.\eJiecoo6pa3Hee npuca
)l(lfBaTb Ha 3epKaJIO Me
TaJIJia IlOCJie CKalJHBa
HH51 lllJiaKa 

15-30 5-10 ITocJie npe.usapu- Macca 4-6 Kr 
TCJ!bHOro paCKllCJieHH51. 
KoppeKTHpOBKY co.nep-
)l(aHH51 Ilp0113BO.ll!IT He 
no3.UHee lJeM 3a 20 MHH 
.no BblllYCKa CTaJIJ! H3 
ne'IH 

20-30 B nelJb 3a 5-15 MHH BeJIHlJHHofi 50-
.no BblllYCKa CTaJII! I 00 MM 
(MO)l(HO lJaCTb BBO,llHTb 
B KOBIIl) 



MapKa] 

15Jl 

20Jl 

25Jl 

30Jl 

35JI 

40JI 

45Jl 

50Jl 

55Jl 

124. Yrnepo11,HCThle CTaJIH 

BpeMeHHOe 
conpOTHBJle- OmocHrenb-

HHe a5 ' HOe y AJl:- Teep.11ocrb 
HB Xapai<TepHCTHKa H H83HS'leHHe 

HjMM I· aeHHe, Yo 

400 

420 

450 

480 

500 

530 

55-0 
580 

600 

24 

22 

19 

17 

15 

14 

12 
11 

10 

109-136 I\oppo3HOHHaH CTOHKOCTb HH3KaH, 
)l{ff)lKOTeKy'leCTb y )lOBJieTBOpHTeJibHaH, 
He CKJIOHHaH K o6pa30BaHHIO Tpelll,HH, 
xopowo CBapHBaeTCH, HO IlOCJie csapKH 
Tpe6yeT OT)l{Hf. IlpHMeHHIOT JlJIH HJro
TOBJieHHH HeCJIO)l{HblX JIHTblX )leTaJieii B 
KOM6HHHpoBaHHblX CBapHO-JIHTbIX KOHCT

pyKnHHX 

116-144 XapaKTepHble oco6eHHOCTH Te )Ke, '!TO 
H )lJIH CTaJIH I 5Jl. 1-farOTOBJIHIOT He
CJIO)l{Hble MaCCHBHble OTJIHBKH (KpblW

KH, naTpy6KH, <j)Jlattnhl), pa60Ta10lll,He 
npH TeMnepaType -40++450° C noA 
)laBJieHHeM 

124-151 XapaKTepHhle oco6eHHOCTH Te )Ke, '!TO 
H )lJIH CTaJIH I 5Jl. l'l3rOTOBJIHIOT CTaHll
Hbl npoKaTHblX CTaHOB, WKHBbl, Typ6HH
Hble )leTaJIH, Kopnyca IlO)lWHilHHKOB 

131-157 XapaKTepHble oco6eHHOCTH Te )Ke, '!TO 
H )l.JIH CTaJIH 15Jl. lhroTOBJIHIOT CTaHH
Hbl npoKaTHblX CTaHOB, Kopnyca H o6oii
Mbl Typ6oMaWHH, 6aJiaHCHpbl, pbl'larH, 
Kopnyca qepBH'IHblX peAyKTOpOB, Mycp

Tbl 

137-166 I\oppo3HOHHaH CTOHKOCTb HH3KaH, 
)KHJlKOTeKy'!ecTb YJlOBJieTsopHTeJibHaH, 
HeCKJIOHHa K JIHTeHHblM Tpelll,HHaM, csa
pHBaeMOCTb XOiJOWaH. l13rOTOBJIHIOT w e
CTepHH, wali6bl, KOJieca H Apyrne )leTa
JIH, pa6oTa!Olll,He npH BH6panHOHHOH H 

yAapHoil Harpy3Kax 

146-173 XapaKTepHbie oco6eHHOCTH Te lKe, '!TO 
H )lJIH CTaJIH 35J1. l13rOTOBJIHIOT oTBeT
cTBeHHble 11.eTaJIH, K KOTOpbIM npe)l'bHB
JIHIOT IlOBbIWeHHbie Tpe6oBaHHH no 
npo'IHOCTH H conpOTHBJieHHIO, H3HOCO
Jy6'1aTble BeHnbI 'H KOJiec a , TOpM03Hble 

)lHCKH, KaTKH 

153-179 To )Ke 

15,9~190 I\opp03HOHHaH CTOHKOCTb HH3KaH, 
)KHJlKOTeKy'!ecTh YAOBJiernopHTeJibHaH. 
Ha3Ha'leHHe TO )Ke, '!TO H AJIH CTaJieli 

45J1, 40J1 
170-199 Xa paKTepHble o co6eHHOCTH Te )Ke, '!TO 

H Jl.JIH cTaJIH 50J1. l13roTOBJIHIOT MYcf>Tbl 
A JIH npoKaTKH, 6apa 6aHbI , sy6'!aTble 

s eHnhl 

fl p H Me 'I a H He. 3Ha'leHHH MexaHH'!eCKHX CBOHCTB npHBe,lleHbl IlOCJie OT)l{Hfa 

HJIH HOpMaJIH3anHH c Bb!COKHM OTnycKOM. 
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§ 41. A11t0MHHHeeb1 

AJIIOM111111eahle crrJJaBbl Hall!Jlll urnpoKoe pacrrpocrpa11e1111e B rrpoMbillIJJeHHOCTH 
6Jiaro,llap5! Ma.1mii y.!leJJbHOH BbICOTe, cpaBHHTeJJbHO HeBblCOKOll TeMrreparypbl IIJJaBJie
Hllll, BblCOKOii Kopp03110HHOU CTOHKOCTll, MaJJoii CKJJOHHOCTH K o6pasoBaHl!IO rpell!llH, 
cpaBHHTeJibHO He60Jibll!OH yca,llKll, xopoll!eii o6pa6aTblBaeMOCTll II .!lPYrHM CBOUCTBaM. 

B ra6JI. 125 rrp11Be.!leHbl Mexa1111qecK11e cBoiicraa HeKorophlx aJJIOMl!1111eBblX JJHTeii
HblX CIIJiaBOB, llX xapaKTepllCTllKa .11 11as11aqe1111e. 

CTpyKTypa, cp11s11Ko-Mexa1111qecirne 11 JI11Teii11ble cBoiicTBa aJJIOM111111eBbIX crlJlaBOB 
(11arrp11Mep, CllJJYMllHOB) 3aBHC51T OT XHM11qeCKllX 3JieMeHTOB, BXO.!lllll!llX B CIIJJaB 
(Ta6JJ. 126). 

§ 42. MarHHeeb1e cn11aeb1 

Mar1111eBb1e crrJiaBbI HaXO.!lllT Bee 6oJiee ll!11p0Koe pacrrpocTpa11e1111e B rrpoMhillIJJeH
HOCTll B Bii.ile .'IllTbIX 3aroTOBOK. 9TOMY crroco6cTBYIOT COBepll!eHCTBOBa1111e rrpoueccoB 
JlllTb.ll, a TaKlKe TeXHOJ1or11qecK11e II 3KCIIJiyaTaUllOHHble CBOHCTBa MarHlleB&IX CIIJiaBOBl 
MaJJall Macca, BblcoKall y.!le.'I&Hall rrpo<:11ocT&, crroco6HocT& rrorJJOll!aTb s11epr11IO y.!lap
Hb!X H B116pau110HHblX HarpysoK, xopoll!all o6pa6aTb!BaeMOCTb. Jler11poBaH11e CIIJJaBOB 
pa3JlllqH&IMll .!l06aBKaMH 311aq11reJ1&HO IIOBb!ll!aeT HX 3KCIIJiyaTaUllOHHble CBOHCTBa. 

B 3aBllCllMOCTll OT Ha3HaqeHllll Mar1111eBble CIIJlaBbl KJ1acc11¢11u11pyIOT Ha Kopp0311-
0HHO-CTOHKlle (ra6J1. 127), BblCOKonpoq11ble, :arnpocToiiK11e (Ta6JJ. 128). OcHOBHbie x11-
M11qecK11e 3JJeMeHTbl, BXO.!lllll!He B COCTaB MarHHeBblX CIIJiaBOB, rrp11.naIOT llM pa3JJllqHble 
rex110JJor11qecK11e 11 3KCIIJ1yaTau1101111ble cBoilcrBa (Ta6JI. 129). TeMrrepaTypa rrJJaBJieHH.ll 
Marn11eB&IX CIIJJaBOB 600-650° c. 

Mar1111eBble crrJiaBbl x11M11qecKH aKTHBHbl, crroco611&r CllJJbHO OKllCJJl!TbCH 11 .naMe 
saropaT&C.ll rrp11 3aJJllBKe 11 rrJJaBKe, rrp11 KOMHaTHoH: TeMrrepaType Marm1eBhie crrJJaB&I He 
orneorraCHbl, HO c IIOBbllllem1eM TeMrrepaTypbl (ra6JJ. 130) II B pa3.npo6J1eHHOM COCTOll
Hllll orracHOCTb BOCIIJJaMeHeHllll llX IIOBbllllaeTCH. 

§ 43. MeAHb1e cn11aeb1 

J111TeHble Me,llHble CIIJlaB&I (Ta6JI. 131, 132) .neJJHT Ha 6poH3bl II JlaTyHll. Pa3J!Hqa
IOT 6pOH3bl OJJOBllHHble, rrpe,llCTaBJI.ll!Oll!lle co6oi1: CIIJJaB Me.n11 c OJIOBOM II .llPYrHMll 
3JJeMeHTaMll, II 6e30JJOBllHHble 6poH 3bl, COCTOHll!lle 113 CIIJJaBa Me.Ill! c aJJIOMllHHeM, Me
Jie30M, Mapra11ueM, 1111KeJJeM 11 .npyrnM11 sJJeMeHTaM11. 

JlaTyHH - CIIJJaB Me.Ill! c UllHKOM, KpeMHl!eM, aJJ!OMHHl!eM, MapraHueM, CBllHUOM II 

.npyrHMll 3Jle~1eHTaM11. 
Ilpe11Myll!eCTBaM11 H OTJl11q11TeJJbHbIMll cBor1cTBa~111 Me)lHblX cn.'IaBoB l!BJlll!OTCll HH3-

KllH KO:>cpcp11u11eHT TpeHllH, BblCOKall KOpp03110HHal! CTOHKOCTb B pa3Jll!qifbJX aTMOCcpep

HblX YCJJOBl!l!X II ,llp. 
Mexa1111qec1rne CBOHCTBa Me)lHbIX CIIJJaBOB, saBl!Cllll!lle OT BXO.llllll!llX B COCTaB 

CIIJJaBOB 3JJeMeHTOB (CM. ta6JJ. 133), orrpe,lleJJll!OT !IO OT)leJJbHblM OTJJl!TblM 06pa3uaM. 
BpOH3bl OJJOB.llHHble !l.TJaB51T rrp11 TeMrrepaType 1000-1500° C, upOH3bl 6e30JJOB51H

Hble 11 J1aTyrm - rrp11 900-1050° C. 

§ 44. n11aBHllbHble ne4H 

Jl.JIH npeBpall!eH115! ll!llXTOBbIX MaTep11aJJoB (cM. § 38 rn. VII) B Mll.!lKOe cocT05!
H11e HarpeBOM 11x .no Te~mepaTypbI, rrpeBhillla!Oll!eii TeMrrepaTypy nJJaBJJemrn, rrp11Me
Hll!OT 11JJaBHJI&Hhle rreq11. IlJJaBl!JJbHbie neq11 pa6ota!OT Ha :am.nKoM, Taep.noM, ra3006-
pa3HOM TOIIJJl!Be II 3JJeKTp11qecKoir 3Heprrm. H11Me np11ae.neHbl OCHOBHbie Tllllbl IIJJa
BllJJbHbIX rreqefi .!lJlll IIJJaBKll qyryHa II CTa,111 (Ta6JJ. 134-137), aJI!OMl!HlleBbIX crr.'IaBOB 
(Ta6JJ. 138-139), 6poH3bI 11 JJaTyHeil (Ta6JI. 140). ,llJJll ManmeBhIX crrJJaBoB rrp11Me
Hll!OT c-rau110HapHble cTa.%Hbie Tl!rJll! eMKOCTh!O .no 0,5 T; cTaJibHhle caapHbie r11r.m 
BMeCTllMOCTb!O .!lO 0,35 T; OTpaMaTe.JibHblC rreq11 BMeCTllMOCTb!O .no 3 T llJJll llH.!lYKUll

OHHble rreq11 co CT3JlbHblM Tllr.TJeM BMf::CTllMOCTbIO .no 2 T. 
Ha p11c. 30-34 11306paMeHbI HeirnTopble TllIIbl rrJJaBllJJbHbIX rreqef'r .!lJJll IIJJaBKH 

qyryHa H CTaJJH. 
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CnJiae 

AJI2 
AJI4 
AJI9 

AJI8 
AJI13 
AJI27 
AJI22 
AJI7 
AJil9 

AJII 
AJ120 

~JI21 
AJI24 
AJI3 
AJI5 
AJI6 

BpeMeHHOe 
COll!JOTHBJJCHHe 

aB, H/MM' 

150 
150 

160-190 

290 
150 
320 
180 
200 

300-340 

180-210 
210-250 

180-210 
220~270 
140-210 
160-230 

150 

0THOCH-
TeJibHOe TeepJtOCTh 

y.11nuueHne, HB 
% 

4 
2 

2-4 

9 
1 

12 
1 
6 

8-4 

1,0 
1,0 

1,0 
2,0 

0,5-0,0 
0,5-l,O 

1,0 

50 
50 
50 

60 
55 
75 
90 
60 

10-90 

80-95 
65-75 

651-75 
60-70 
65-75 
65-70 

45 

125. AJJIOMHHHeBble cnJJaBbt 

Jlm1ermau 
ycaJ1Ka, 

% 

0,9 
1,0 
1,0 

1"3 
1,2 
1,2 
1,2 
1,4 
1,25 

1,35 
1,20 

1,20 
1,20 
l, 1.5 
1,10 
1,10 

)i{HJIKOTe· 
KJ'leCTb 

no cn11panb
HOll npo6e, 

MM 

820 
750 
770 

600 
500 

650 
280 
410 

600 

700 

7·00 
750 
650 

XapaKTep11cT11Ka 

06JJa;:i;atoT xopOlIHIMH JJH· 
TeHHblMH CBOHCTBaMH, CKJIOH· 
HbI K o6pasoeaHHto rasoeofi 
!!OpHCTOCTH 

Tioeb1111eHHbie MexaHH'leCKHe 
CBOHCTBa, KOppo3HOHHO·CTOH· 
KHe, xopo1110 IIO)l;)l;alOTCll Me
xaHH'!eCKOH o6pa6orKe pesa
HHeM. TioHHMeHHble JIHTeHHble 
ceoficrna. Menee CKJIOHHbl, 
lJeM CHJIYMHHbl, K o6pasoea
HHIO ra30BOH rropHCTOCTH 

TioebtllleHHbte MexaHHtJec1me 
H Maporrpo'!Hble CBOHCTBa 

y )l;OBJieTBOpHTeJibHble Me-
xaHH'!eCKHe CBOHCTBa, xopo1110 
rronnatoTCll MexaHHtJecKofi o6-
pa6orKe pe3aHHeM 

ToHKOcreHHble CJIOMHbie ;:i;e
raJIH (Koprryca HaCOCOB, 6JIOKH 
neHraTeJiefi, neraJIH rrpH6opoe 
H np.), pa6oratomHe rrpH reMrre 
parypax He Bb1111e 200° C 

LI.eraJIH, pa6ora1omHe B aTMO 
ccpepHbIX H Mopc1mx ycJioBHHX 
rrpH TeMrreparypax no 60° C 
crrJiae AJI27; no 150° C- crrJia 
Bbl AJI13, AJI22. LJ.eraJIH (KpOH 
llITefrn, CTOi'IKH H np.)' pa6orato
li.\He c IIOBblllleHHblMH Harpy3Ka 
MH rrpH TeMrreparypax no 250° C 

Ll.eTaJIH aBTOTpaKTOpHblX neH 
rareJief1 

Koprryca apMarypb! H rrpH6o 
poe fOJIOBKH IJHJIHHnpoe neHra 
TeJiefi B03AYllIHOf0 oxJia)KnCHHH 
LI.eraJIH rrpH6opoe H np., pa6o 
TaIOli.\He c MaJioi'1 H cpcnHefi Ha 
rpy3KOH rrpH reMrreparypax no 
250° c 



126. BJJH!IHHe XHMH'leCKHX 3JJeMeHTOB Ha CBOHCTBa CHJJYMHHOB 

BepHJJJJHii 

Bop 

Marnuii 

Me.llb 

KaJJHii, JJHTHii, HaTpHii 

0JJOBO 

UHHK 

Kanbuuii 

)Kene30 

Bana)lHii, xpoM, Mapra· 
Heu, Ko6aJJbT, MOJJH6)leH, 
HHKeJJb 

THTaH 

XapaKTepHCTHKa 

Crroco6cTByeT paqmm1poaaHH!O (Y.llJIHHeHH!O rrpnMe
cei\), cmoKaeT oTpuuaTeJibHOe )lei\cTBne )l{eJieaa (rrpn
Mecn) Ha MexaHH'lec1rne csoilcTsa 

Crroco6cTByeT pacj:>HHHpoaaHH!O, H3MeJib'laeT CTPYKTY
py II llOBbil!JaeT llJl3CTH'IHOCTb 

ITosb1waeT MexaHH11ecKne csoi\cTsa, yseJIH'IHBaeT rro
p11cTOCTb 

ITOBbll!JaeT MexaHH'leCKHe CBOHCTBa, CHH)l{3eT KOppo-
31!0HHY!O CTOHKOCTb 

Crroco6cTBy!OT H3MeJJb'leHH!O CTPYKTYPHbIX cocTaB
JJH!OlUHx CllJJaBa, pe3KO yaeJIH'IHB3!0T rropHCTOCTb H rro
Bbllll3!0T B!l3KOCTb 

CHH)l{aeT Koppo3HOHHYJO crniiKocTb 

IToBbilllaeT MexaHH'leCKHe CBOHCTBa H yxy)llllaeT JllI
Teii11bie 

BoccTaHaBJIHBaeT aJJ!OMHHHii H3 OKHC1t, 06pa3y11 
OKHCb K3JlbUH!I, KOTOpaH CHH)l{aeT )l{Il)lKOTeKy'leCTb H 
Mexa1rnqecKHe CBOHCTBa; llOBbIWaeT TellJIOllpOBO)lHOCTb 

Pe3Ko CHH)l{aeT rrnacTH'IHOCTb H rrosblwaeT )l{apo
rrpoqHoCTb 

Pe3KO CHH)l{a!OT OTpuuaTeJibHOe )leiicrnne )l{e,1e3a 
(rrpHMeCH) Ha MeXaim'leCKHe CBOHCTBa CllJI3Ba, ll0Bbl
lll3!0T )l{aporrpoqHQCTb H CHH)l{3!0T rropHCTOCTb 

lfaMeJJb'laeT cTpyKTYPHble cocTaBJIH!OLUHe crwasa H, 
CJie)lOBaTeJibHO, ll0Bbll!J3eT MexaHH'leCKY!O rrpO'IHOCTb 
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CnJiae 

MJJ2 

iMJI3 

MJJ4 

MJJ4n. 'I. 

BpeMeHHOe 
conpOTHBJieHHe 
OB' H/MM', 

He MeHee 

90 

160 

160 

220 

0THOCH• 
Te.lbHOe 

y.ll.nHHeHHe, 
% 

3 

6 

3 

5 

127. Koppo3HOHHO·CTOiiKue Maraueshle cnJiaBbI 

JiHHei!HaJI 
yca.n.Ka, % 

1,6-1,9 

1,4-1,6 

1,2-1,4 

,l,2-1,4 

)i{HJlKOTeKy· 
'leCTh no npyT

KOBOil npol5e, 
MM 

270 

215 

245 

245 

XapaKTepHCTHKa 

IToBblllleHHall Koppo3HOHH3ll CJJa6oHarpym:eHHh!e .n:eTaJJII, K 
CTOii:KOCTb, xopolllall CBapusae- KOTOpbIM npe.ll,bHBJlll!OT Tpe6osa
MOCTb. HH3K!Ie MexaH!I'leCKHe HHH no Kopp03HOHHOil CTOilKOCTII 
CBOilCTBa, CKJIOHHOCTb K o6pa30- II repMeTH'IHOCTII (ropJJOBHHbl 
B3HH!O ropH'IHX Tpell(HH 6eH306aKOB H 6eH30M3CJl5111351 an 

napaTypa), a TaKm:e .n:eTaJJII, pa-
6oTa!Oll(He np!I TeMnepaTypax .n:o 
150° c 

IToHum:eHHh!e JJHTeil:Hb!e csoil:- Cpe.n:HeHarpym:eHHble .11.eTaJ11I 
CTBa, OTHOCHTeJJhHO Bb!CO!me Me- npoCTOil KOHqmrypau:IIH, Tpe6y10 
xaHH'leCKHe CBOii:CTBa, CKJIOHHOCTb ll(He repMeTH'IHOCTH (.n:eT3JIH ap 
K o6pa30B3HH!O ropll'IHX Tpell(IIH MaTyphl, Kopnyca H3COCOB)' a 

T3K:IB:e .n:eTaJJH, pa60Ta10ll(1Ie np!I 
TeMnepaTypax .n:o I 50° C 

0THOCHTeJlbHO Bb!COK!Ie Mexa- ,ll.eTaJJH, no.11.sepra10ll(Hec51 CTa-
HH'!eCKHe CBOilCTBa, CKJIOHHOCTb K TII'leCKHM H .ll.IIH3MH'!ecKIIM H3-
o6pa30B3HH!O ropll'IHX Tpell(HH rpy3K3M (Kopnyca npII6opoB, OT

.ll,eJJhHble '13CTH HHCTpyMeHTa 
H .n:p.), a TaKm:e .n:eTaJJH, pa6o
Ta!Oll(He np!I TeMnepaTypax .n:o 
150° c 

0THOCHTeJJhHO BhlCOKIIe Mexa- Ha3Ha'!eHne TO m:e, '!TO u .ll.JIH 
HH'leCKHe CBOilCTBa np!I TIOBhl- MJJl.J, HO K CTIJlaBy MJJ4n. '!. 
llleHHOil Kopp031IOHHOil CTOilKO- npe.ll,bHBJlll!OT Tpe6oBaHH51 no 
CTII, CKJIOHHOCTb K o6pa30B3HH!O KOppo3HOHHOii: CTOHKOCTH 
ropll'IHX Tpell(HH 



MJJ5 
MJi6 

MJJ5o. H. 

MJJ5n. t1. 

150 

150 

150 

1-2 1,0-1,2 

2 1,0-1,2 

2 1,0-1,2 

300 

·300 

300 

BbicoKHe MexaHHt1ecKHe caoii- Harpy:ll<eHHbie .n:eTaJJH (Kopny-
crna B TepMH'leCKH o6pa60TaH- ca TOpM03HbIX 6apa6aHOB, .n:eTa
HOM COCTOSIHHH, xopourne JJHTeii- Jiil JI:BHraTeJJei\, KOJJeca H .n:p.)' a 
Hble CBOHCTBa, 'IYBCTBHTeJJbHOCTb TaK:ll<e .n:eTaJJH, pa60Ta!Ol.l..(l!e np!! 
MexaHH'leCKl!X CBOHCTB K TOJ!l.l..(H- TeMnepaTypax .n:o 150° c H KpaT-
He CTeHOK OTJIHBKH KOBpeMeHHOM Harpeae .n:o 25-0° c 

Te :ll<e xapaKTepHcTHKH, '!TO H Ha3Hat1eHHe TO :ll<e, '!TO H JI:JJSI 
.D:JJSI MJJ5, Ho cnJJaB HMeeT noHH- MJJ5, HO K cnJJaay MJJ5o. H. He 
:ll<eHHYJO KOpp031!0HHYJO CTOH- npe.D:bSIBJISIJOT Tpe6oBaHHH no 
KOCTb KOpp03HOHHOH CTOHKOCTH 

Te :ll<e xapaKTepHCTHKH, '!TO H Ha3Hat1eHHe TO :ll<e, '!TO H .D:JJSI 
.D:JJSI MJJ5, Ho cnJJaB HMeeT noabl- cnJJaBa MJJ5, HO H3.D:eJJHi·r H3 
weHHYJO Kopp03HOHHYJO cToii- MJJ5n. ti . 3KcnJJyarnpyJOTCSI B yc-
KOCTb JJOBHSIX TponH'leCKoro HJJH MOp

CKOro KJJHMaTa 

n pH Me q a H HSI: 1. ByKBb! B MapI<aX CTIJJaBOB 06031rnt1aJOT: n . ti. - IlOBbIWeHHOH qacTOTbI; 0. II. - o6mero Ha3Hat1emrn. 2. 311a4e
IIl!H npe.n:eJJa npo•mocrn np11 pacTH:ll<eHHH npHae.n:eHbI .n:JJH TepM11t1eCKII 06pa60Tam1bIX cnJJaaoa MJJ4n. ti., MJJ5o. H., MJJ5n. ti. 

Bpe:1teHHoe 

C11Jian 
COllj.:O'fHBJJCHHe 

as I H/M1M2, 
He Menee 

MJJl2 200 

128. 8blCOKOnpot1Hble H c IlOBhlWeHHOii :ll<aponpOt!HOCTblO MarHHeBble cnJJaBbl 

0THOCHTeJlbHOe nHHCliHaH 
y.n.nHHeHHe, % ycaiuca, % 

9 1,2-1,4 

)i{HJU<OTeKy-
'leCTb (llfM') llO 

Xapa1nepHCTHKa HasHa'leHHe npyTKOBOli 
n·poc>e 

Bb!c0Konpoqnb1e 

290 BbICOKHe MexaHH'leCKHe caoii- BhlcoKOHarpy:ll<eHHbie .n:eTaJJH 
crna; o.n:1rnpo.n:HOCTb MexaHH'le· TOpM03HblX KOJJec, pa60TaJO!llHe 
CKHX CBOllcTB B TOHKOCTeHHblX H np!! y.n:ap!lb!X Harpy3Kax, pa3JJH'I· 
MaCCHBHblX cet1eHHSIX OTJll!BOK, Hble KopnycHble .n:eTaJJH, Tpe6yIO
BbICOKaSI ycTaJJOCniaSI npo'IHOCTb l.l..(He ycTaJJOCTHOH np04HOCTH, a 

TaK:ll<e .n:eTaJJH, 3KcnJJyaTHpyeMbie 
npH TeMnepaTypax .n:o 200° C H 
KpaTKoepeMeHHOM Harpeae .n:o 
250° c 



c.n 

°' 
Cnnaa 

MJJ8 

M.n15 

MJJ! 1 

BpeMeHHOe 
conpOTHBReHHe 

aB , HfMM' 
He Mettee 

270 

210 

1.20 

230 

230 

0THOCHTeJibHOe JlHHel!HaH 
yJlnHHeHHe, % yca.l(Ka, % 

17 1,2-1,4 

3 1,2-1,5 

1,5 1,2-1,4 

3 1,2-1,5 

11 1,2-1,4 

llpoiJ011J1ce1me ra6A. 128 

)l{ffJ(KOTeKy-
'leCTb (MM) 110 

x apaKTepHCTHKa Hasnaqenue npyTKOBOI! 
npo6e 

290 Te )Ke xapaKTepttcTttKH, '!TO H Ha3Ha'leHtte TO )Ke, '!To tt JJ.JJH 
JJ.JJll crrJJasa MJJ!2 MJJ!2, HO H3JJ.eJJtt51 tt3 MJJ8 3KC-

r1JJyaTttpy10TCll rrptt TeMrrepaTy 
pax JJ.O 150° c H KpaTKOBpeMetl-
HOM Harpese JJ.O 200° C 

320 Te )Ke xapaKTepttcTttKtt, 'ITO tt Ha3Ha'leHtte TO )Ke, '!TO tt JJ.JJ 
JJ.JJll MJJ 12, HO crrJJaB MJJ 15 o6JJa- MJJ8, Ho tt3,!leJJttH tt3 MJJ!5 pa6o 
JJ.aeT 6oJJbIIIeii )Ka porrpo'IHOCTbIO TaIOT rrptt KpaTKOBpeMeHIIOM Ha 

51 

rpese JJ.O 350° C 

)l(apocTOHKHe 

290 

250 

250 

BbICOKtte MexaHn'leCKtte csoii- CpeJJ.Henarpy)J(eHHbie ,!leTaJm, 
CTBa rrptt rroBbIIIIeHHbIX TeMrrepa- HarpesaIOll\ttec51 rrptt 9KcrrJJyaTa
Typax, l!OBbIIIIeH!Ia51 repMeTH'I- llHH Jl.0 2'50° c (Koprryca l!OMrl, 
HOCTb. Htt3Ktte MexaHtt'leCKHe H3COCOB H JJ.p.) 
CBOHCTBa rrptt KOMHaTHOH TeMrre-
paType H HH3Kal! l!JJaCTH'IHOCTb 

Te )Ke xapaKTepttcTHKH, '!To 
JJ.JJH crrJJasa MJJ! ! 

H Harpy)Ke1rnb1e JJ.eTaJJH JJ.BHra-
TeJJeii, K KOTOpblM rrpe,!l'b51BJl51IOT 
Tpe60B3HH51 !10 CTa6ttJJbHOCTII 
pa3Mepos rrptt pa6o'!HX TeMrrepa
Typax .l\O 250° C, a rrptt KpaTKo
s peMeHHOM Harpese - JJ.O 350° C 

.UJJH H3JJ.eJJttii H3 crrJJasa MJJ9 
KpaTKOBpeMeHHblH Harpes Jl.0 
400° c 



129. BJillllHHe XHMH'JeCKHX 3JieMeHTOB Ha csoiicTBa MarH11es&1x cnJiaBOB 

AmoM11H11ii 

Bep11JIJI!iii 

Bop 

)KeJie3o 
Ka.nM11ft 

KaJiuft 
KaJI&u11ii: 

KpeMH11ft 

JlaHTaH 
JlRTllH 
MapraHeu 
Me.n& 

HaTp!iii: 
.Heo.n11M 
HRKeJI& 
·Cepe6po 
T11TaH 

Top!iii: 
XJiop 
llepRii: 
1.lllHK 

ll!ipKOHllH 

XapaKTepHCTHKa 

AmoM11H11ii - JiernpyIOIUall .no5aaKa a cnJiaBbI CRCTeMbl Mg -
Al - Zn, rroa&IIIIaeT 11x MexaH11qecKRe caoiicrna. TioH11lliaeT Me· 
xam1qecKy10 npoqHOCTb cnJiaaos c co.neplliamrnM u11pKOHlill 

TIOHll}KaeT OKllC,l!lleMOCTb II MexaHliqecKyIO npoqHQCTb, nOBbl· 
IIIaeT CKJIOHHOCTb K o6pa30BaHlllO ropllqHx TpeIUllH 

Crroco6crnyeT H3Me,1bqett1110 CTPYKTYPHhIX cocTaBJilllOIUHX crrJia· 
Ba 

Cttm1rneT Koppo311omry10 CTOHKOCTb 
TioBbtIIIaeT MexaHHqecrme CBOHCTBa CIIJiaBOB CHCTeMbl Mg -

Zn-Zr 
TioBbIIIIaeT OKHCJI!leMOCTb, CHlllliaeT Kopp031i0HHYIO CTOHKOCTb 
f10H11MaeT oKHCJilleMocTh. Tioab!IIIaeT MaporrpoqHoCTb crrJiaaoa 

c11cTeMbl Mg - Al - Zn. CH11lliaer rrpoqHoCTb 11 rrJiacrnqHOCTb 
!!pH KOMHaTHOii TeMrrepaType 

CHHMaeT KOpp03110HHYIO CTOHKOCTb II MexaH11qecK11e caoikraa 
Cl!JI3BOB, co.nepM3IUllX u11pKOHllH 

TiosbrIIIaer lliaporrpoqHoCTb crrJiaaoa c11creMbI 
TIOBbIIIIaeT OKllCJilleMOCTb, CHllMaer IIJIOTHOCTb 
ITOBb!I.UaeT 1wpp03110HHYIO CTOHKOCTb 
f1p11 co.nepllia111111 CBbtIIIe 0, I% CHlllliaer Koppo3110HHY10 croii:· 

KOCTb 
ITOBbllllaer OKllCJ1!1eMOCTb, CHHlliaer KOpp03110HHYIO CTOHKOCTb 
TioBbIIIIaer lliaporrpoqHoCTb crrJiaaoa, co.neplliam11x unpKOHHH 
CHlllliaeT Kopp03110HHYIO CTOHKOCTb 
Tiosbmraer !V!exaHnqecKue csoiicTBa 
Crroco6crnyeT 113MeJibqen1110 CTpyKrypHb!X cocraBJilllOIUllX 

CIIJiaBa 
IToabtIIIaer ;KaporrpoqHoCTb 
Pe3KO CHHMaeT Kopp03HOHHYIO CTOiiKOCTb 
f1osb1II1aer lliaporrpoqHOCTb 
UrrnK - JiernpyIOIUaH .no6asKa a crrJiaBbI rncreMbI Mg - Zn -

Zr, IIOBbIIIlaeT MexanuqecKHe CBOHCTBa 
l13MeJibqaer CTpyKrypHbie COCTaBJilllOIUHe CIIJl3BOB CllCTeMbl 

Mg - Zrr; Mg- Nd n noabtlllaeT MexaHuqernue caoftcraa. Cno· 
co6cTByeT oca}K,lleH1110 npnMecew: llieJie3a H KpeMHllH 

130. TeMneparypa socnJiaMeHeHHll MarHHeB&tx cnJiasos 

C11J1as TeMnepaTypa, •C 
II 

CnJiaB TeMnepaTypa, •c 

MJI4, MJI6, MJI3 400 MJI9, MJI!O 550 

MJI5 415 

430 MJII! 580 

M.718, MJI12 500 Marnnii 650 

157 



-C.11 
00 

Cm1as 

5p05U:5C5 

Bp04U:4C17 
Bp04U:7C5 

Bp03U:12C5 

BP03U7C5HI 

BpAMu9-2Jl 

BpA)l(9-4JI 
BpA)l(Mul0-3-1 ,5 

BpA)l(H I 0-4-4Jl 

BpA>KHI 1-6-6 
BpC30 

BpCH60-2-2,5 

BpeMeHHoe 
0THOCHTCJlb• conpOTHB-

.11eeHe a8 , 
H/1101;• 

180-270 

150-200 
180 

180-220 

180-250 

400-580 

450-540 
500-580 

600-700 

600-900 
60-80 

60-80 

Hoe y.lJJH· 
HeHHe, % 

6 

5 
6 

5 

5 

20-22 

10-12 
10-24 

10-15 

2-4 
4-6 

4 6 

131. 6pOH3hl 

~~ 8. 
"'<I c 

TsepJlOCTb JlHHeHH8SI "'0 

HB, Mf1a yca,n;Ka, % s =~ - HaaHa'leHHe 

=~~~ 
~~:GI .. 

"'"'"' 
0 JI o 8 H H H bl e 6 po H 3 bl ([OCT 613-79) 

637 

588 
588 

588 

588 

1,6 

1,43 

1,6 

1,45 

400 Pa3JIH'IHble .11:eTaJIH, pa60TaIOI11.He B ycJIOBHHX TpeHHH (no.11:wHn-
HHKH, BTYJIKH, BKJia.D:blllIH H .D:p.) 

250 CTaHO'IHhie BTYJIKH,, pa60Ta10m11e B ycJIOBHHX TpeHHH 
400. AeToTpaKTOpHhle .11:eTaJIH Y3JIOB Tpe1rnS1 (BTYJIKH nopwHeBhIX 

rOJIOBOK, lllaTyHHblX BaJIOB .D:BHraTeJieil: H .D:p.) 
550 .UeTaJIH, paooTa!Oll.(He B ycJIOBHHX TpeHHH, CJIO)l(HaH TOHKO-

CTeHHaH apMaTypa c pe3KHMH nepexo.11:aMH TOJIIll.HH CTeHOK . .Ue
TaJIH, pa60Ta!Oll.(He B MOpCKOH BO.D:e, HaCblll.(eHHOM nape npH TeM
nepatype .D:O 225° c H B )l{H.D:KOM TOilJIHBe ecex BH.D:OB IlO.D: .11:as
JieHHeM .11:0 2500 KITa 

400 To )Ke 

Be 3 o JI o s SI H H bl e 6 po H 3 hi (rOCT 493-79) 

100-120 1,7-2,2 500 .UeTaJIH, pa60Ta!Oll.(He B YCJIOBHHX TpeHHH npH CKOpocrnx .D:O 

100-120 
120-130 

2,4 
2,2 

180-200 1,8-2,2 

260 
35-50 

14 

1,8 
1,6 

..... 1,6 

700 
600 

700 

700 
350 

200 

1,9 M/C (llleCTepHH, BeHJJ.hJ, 3y61JaTb1e KOJieca), a TaK)l{e KpblllIKH 
HaCOCOB H .11:eTaJIH .D:JIH MopcKoro TpaHcnopTa, pa6oTalOIUHe npH 
Te1.mepaType .11:0 250° C 

To )Ke 
U:HJJHH.D:PH'leCKHe H KOHH'leCKHe 3y61JaTble KOJieca, qepBH'IHb!C 

eaJJbl, IlO.D:llIHilHHKH .D:H3eJibHbIX .D:BHraTeJieH, a TaKlKe .D:eTaJIH, pa
OOTaJOIUHe B cpe.11:e COJIHHOH KHC.10Tbl H ceposo.11:opo.11:a npH TeM
nepaType .11:0 90° C 

.[l.eTaJIH, pa60Ta!OIUHe B MOpCKOH BO.D:e, He<jJTH H XHMH'leCKaH 
annapaTypa, 3KcnJiyaTHpyeMaH npH TeMnepaTypax ;i:o 500° C, a 
TaK)l{e narpy)l{eHHble .D:eTaJIH, pa6oTalOIUHe Ha ycJIOBHHX TpeHHH 
(ce.11:Jia KJianaHoB, Harpy)l{eHHble llleCTepHH, BTYJIKH H .11:p.) 

To )Ke 
ITo.D:llIHnHHKH, pa6oTaIOIUHe npH noBblllleHHhIX y.11:eJihHhIX Ha

rpy3Kax II CKOpOCTHX .D:O 4 M/C. CnJiaB 3aJIHBa!OT Ha CTaJihHYIO 
OCH OBY 

CaJihHHKOBhle KOJibUa ' 



132 MttoroKOMnOHeHTHble JiaTYHH (fOCT 17711-80) 

BpeMeHHOe 
0THOCH- JIHHeAHaH 

}!{HJIKOTeKy• 
TeJlb HOe T&epAOCTb 'leCTb no CllH .. 

CnJ1ae conpoTHeneHHe y.D.JJHHeHHe,! HB,MDA yca.n.Ka, paJJbHOll npo- HasHa'leHHe 

aa 'H/MM' % % ()e, MM 

JIA67-2,5 300-400 12 75-90 1,25 570 Koppo3110HHO-cToiiK11e JJ,eTan11 

JIA)l(Mu66-3-2 600 7 160 1,8 470 Macc11BHhle, TSDKeJioHarpy:iKeHHbl 
qepes11rnhle BllHTbl, raiiKll Ha:lKllMHblX 

e 

BllHTOB 

JIA)l(60-1-l JI 380-420 18-20 80-90 J,7 550 Pa3Jill'lttaSI apMaTypa, BTYJIKll, nOJI,· 
lllllnHllKll 

JIK80-3JI 350-400 15-20 1()0.-120 1,7-1,8 600 ApMaTypa, pa60Ta10maS1 B KOpp0311-
OHHblX cpeJJ,aX 

JIKC80-3-3 250~300 7~15 90-100 1,7-1,8 400 TioJJ.lllllnHllKll, BTYJIKll 

nMuC58-2-2 300-350 8-10 80 i2,l 400 BTyJIKll 11 JJ.pyrne .11eTaJI11, pa6orn10-
ll\lle B ycJIOBllS!X TpeHllll 

J1Mll0C58-2-2-2 300 10 9iO 1,8 220 PasJill'IHbie 1I1ecTep1111 

JIM!-l>K55-3-1 450-500 10-15 100 1,5 300 TipocTble no Ko11<jrnrypau1111 JJ.eTan11, 
pa60Ta10m11e B cpe.11ax ecex BllJlOB .lKllJl-
Koro TOnJillBa, MOpCKOH BOJle, nape npll 
TeMnepaTypax JlO 300° C, a TaK>Ke Mac-
CllBHble 11arpy:iKeli11ble JleTaJill - rpe6-
Hble BllHTbl, JionaCTll 

J1Mll>K52-4- l 500 15 100-120 1,6 300 HeoTBeTCTBeHHbie nOJllllllnHllKll, .11eTa-
Jiii aBll3llllOHHOH npOMbllllJieHHOCTll, pa-
6orn10m11e B ycnoe11l!x CHJIOBhlX Harpy-
30K 

JIC59-1JI 300 20 80-90 1,8 300 BTy JIKll JI.Jill cenapaTopoe lllapllKO· 
ITOJJ,lllllnHllKOB 

-c.n 
to 



133. BJlllllHMe XMMMqecKMX 3JieMeHTOB Ha CBOHCTBa Me,ll.HblX cnJiaBOB 

0JJOBHHHhle 6pOH3bl 

Cum1rneT IB:M.llKOTeKy-
qecTb, MexaH11qecK11e csoii

crna, Kopp03HOHHYIO CTOH
KOCTb 

f1oHHIB:aeT OTHOCllTe.%

HOe Y.llJIHHeu11e, Y.llapHyIO 
BH3KOCTb H yMeHblllaeT 
TIJIOTHOCTb. TioBbllllaeT 

Kopp03H0rIHYIO CTOHKOCTb 

H aHTHcpp11Ku110HHb1e csoii

cTsa 

CHuIB:aeT JillHeiiHyJO 

yca.llKY, a npu yseJ111qeHHll 
CO)lepIB:aHHH .llO 4 % no
BbilllaeT IB:ll)lKOTeKyqecTb, 

yMeHblllaeT TIJIOTHOCTb. 

TipH CO.llepIB:aHHH .llO 5% 
TIOBbilllaeT npO'IHOCTb, CBbl
me - CHHIB:aeT Kopp03110H

HYIO CTOHKOCTb 11 aHTH

cppHKUllOHHbie CBOHCTBa, 
IIOBbilllaeT repMeTHqHOCTb 

y JIY'llllaeT aHTHcpp11KUH

OHHble CBOHCTBa 

1faMeJib'laeT CTpyKtyp-
Hbie COCTaBJIHIOIUHe C!IJia

Ba, cnoco6crnyeT Bbipas

mrna1mJO CBOHCTB B pa3-
JIH'IHbIX no TO.'IIUHHe ceqe

HI1HX OTJillBKH. TiosbilllaeT 
MexaH11'1eCKlle II aHTll-

cppHKUHOHHbie CBOHCTBa, 

IIJIOTHOCTb H K0pp03110H

HYIO CTOHKOCTb 

TiosbilllaeT IB:ll.llKOTeKy

qecTb, KOpp03HOHHYIO 
CTOHKOCTb, MexaHH'leCKlle 
u aHT11cpp11Ku110HHble csoii

CTBa 
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Ee30JIOBHHHb1e 6pott3hI JlaTyHH 

AJI!OMllHllH 

CH11IB:aeT IB:ll.llKOTeKy'leCTb, TioBbllllaeT )Kll.llKOTeKy-
IIJIOTHOCTb H MexaHH'leCKHe '!eCTb, MexaHll'leCKHe CBOH

CBOHCTBa CTBa II Kopp03HOHHYIO 

CTOHKOCTb 

0JIOBO 

CHHIB:aeT B MapraHuosuc

TblX 6poH3aX Kopp03HOHHY!O 
CTOHKOCTb, a B CBHHUOBblX 
6pOH3aX IIOBbllllaeT npO'IHOCTb, 

rnep)lOCTb 

UHHK 

TioBbllllaeT IB:H.llKOTeKy-

lJeCTb, YJIY'llllaeT aHrncppHKUll
OHHbie CBOHCTBa 

Ce11Heu 

CHMIB:aeT 
CBOHCTBa, HO IIOBbllllaeT aHTH

cpp11KUHOHHble 

HMKeJib 

CHMIB:aeT IB:H.llKoTeKy'!ecTb. 
B KpeMHHCThIX 6poH3ax noHH

IB:aeT MexaHll'leCKlle CBOHCTBa, 

a B CBHHUOBblX H cypbMHHO
HHKeJieBblX HX IIOBbllllaeT. 

B nocJie.llHHX YJIY'llllaeT IB:ll.ll
KOTeKy'leCTb, IIOBbllllaeT KOp

p03HOHHYIO CTOHKOCTb 

<l>occpop 

TiosbilllaeT IB:H.llKoTeKy
qecTb, MexaHH'leCKHe cBoii

crna H Kopp03HOHHYIO 
CTOHKOCTb, HO B 6oJiee 

MeHbllleii Mepe, 'leM aJIIO

MllHllii 

TiosbilllaeT IB:H.llKOTeKy

'leCTb aJIIOMHHHeBb!X II 
MapraHUOBblX JiaTyHeii, HO 

yxy.lllllaeT MexaHH'leCKHe 
CBOHCTBa. y JIY'llllaeT aHTH

cppHKUllOHHble CBOHCTBa 

ITosbilllaeT IB:H.llKOTeKy'leCTb TiosbilllaeT TBep.llOCTb, 

CIIH)!(aeT MexaHll'leCKHe 

CBOHCTBa (OTHOCHTeJibHOe 

y .llJillHeH11e 11 y .lla pHy10 
BH3KOCTb) 



0JIOBHHHble 6pOH3bI 

CHirnrneT JKl1.!lKoTeKy-

qecTb. ITpo'IHOCTb 11 TBep
pocTb IIOBbllllaeT, YMCHb

uiaH I!JiaCTl1lJHOCTb 11 IIJIOT
HOCTb. Pe3KO CHl1JKaeT 

KOpp03110HHYIO CTOHKOCTb 

To JKe 

EesOJIOBHHHhle 6poH3hl 

/KeJie3o 

B CBHHUOBb!X 6pOH3aX CHH
JKaeT MexaHHlJeCKHe H aHTH

cjJpHKUHOHHb!e CBOHCTBa. 
B KpeMHHCTbIX 6poH3ax rroabr

IllaeT JKaporrpO'IHOCTb, H3-

MeJiblJaeT CTPYKTYPHbre co
CTaBJIHJOIUHe CI!Jiaaa, IIOHHJKa

eT Kopp03HOHHYIO CTOHKOCTb 

KpeMnni'r 

B KpeMHHCTbIX 6poH3ax rro
BbIIllaeT )l(H,!lKOTeKylJeCTb, 

Koppo3HOHHYIO CTOHKOCTb, 
rrpO'IHOCTb, rnep,!lOCTb, a rrpH 
CO,!lepJKaHHH .!lO 3% - OTHOCH

TeJibHOe Y.!lJIHHeHne. B cypb
MHHO-!IHKeJieBbIX 6poH3aX CHH
)K"a~f""~ii,!lKOTeKylJeCTb, Mexa

HHlJeCKHe CBOHCTBa 

flpoooAJICenue ra6.1. 13.'f 

CrmJKaeT JKH.!lKOTeKy-

'IeCTb, H3MeJiblJaeT CTpyK
TYPHble cocrnaJIHJOIUHe, rro
BbIIllaH MeXaHHlJeCKHe 

caoflcrna. ITpn co.!lepJKa

HHH CBblllle 0,03 % rrpnpa
eT CI!JiaBy MarHHTHble 

CBOHCTBa 

IToabrwaeT JKH.!lKoTeKy

qecTb, rrpO'IHOCTb, KOppo-
3HOHHYIO CTOHKOCTb H aH

THcjJpHKUHOHHble CBOHCTBa 

C y p b M a, B H CM y T, M bl lll b 51 K 

CHHJKaeT rrpo'IHOCTb H 
IIJiaCTlllJHOCTb 

BncMyT, MbIIllbHK cnnJKaJOT 
MexaHHlJeCKHe CBOHCTBa, JKa

porrpO'IHOCTb, Koppo3HOHHYIO 
CTOHKOCTb. CypbMa Ha Map
raHUOBHCTbie 6poH3bl 3aMeT
Horo BJll151Hl151 He oKa3b!BaeT; 
B KpeMHl1CTb!X 6poH3ax CHll
JKaeT MexaHHlJeCKHe caoiicrna; 

B cypbM51HO-HHKeJieBblX 6poH-
3aX IIOBbllllaeT rrpO'IHOCTb 11 

TBep.!lOCTb, CHHJKaeT OTHOCH
TeJibHOe y.!lnHHeHne 11 yMeHb

IllaeT JIHHeHHYIO yca,!lKy 

Ce pa 

Cn11JKaeT MexaH11lJecKne l 3aMenroro'BJIHHHHH Ha 6e3-1 
CBOf!CTBa OJIOB51HHble 6pOH3bl He OKa3bl

aaeT 

Mapraneu 

IToabrwaeT MexaHn'IecKne 11 

arnncjJpttKUHOHHbie caoiicrna, 

a rnKJKe Koppo3HOHHYJO cToi'!

KocTh 

CypbMa, BHCMYT yMeHb
IllaJOT rrpO'IHOCTb, OTHOCl1-

TeJibHOe Y.!lJil1HeHne H 
y.!lapHyJO B513KOCTb. MbIIllb
HK IIOBbilllaeT TBep,!lOCTb, 

CHHJKaeT rrpo'IHOCTb, OTHO
CHTeJibHOe Y.!lJIHHeHne n 
y.!lapHyJO B513KOCTb 

HecKOJibKO cnnJKaeT 
JKH,!lKOTeKylJecTb; IIOBbillla

eT MexaHHlJeCKHe CBOHCTBa 

H KOpp03HOHHy!O CTOH
KOCTb. ITpn HaJIH'lHH B 
CI!JiaBe CBHHUa IIOBbilllaeT 

aHrncjJpHKU110HHbie caoii

CTBa 
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PHc. 30. BarpaHKa saKpbITOro THna: 
1 - waxTa JJ;OMeHHoro npocjJHJHI, 2 - cjJypMeHHbil! IlOJIC, 
3 - BOJJ;OOXJia:lKJJ;aeMbie cjJypMbI, 4 - :lKeJio6, 5 -naTpy-
6oK OTCOCa BarpaHO'IHbIX ra30B, 6 - 3arpy30'1HOe npH
cnoco6JieHHe, 7 - 3arpy30'IHhil! 6yHKep WHXThI, 8-ypoe-

HeMep WHXTbl B BarpaHKe 

PHc. 31. THnoaoil KOHBepTep UHI111TMAlll BMe
CTHMOCThJO 2,5 T: 

I - peToprn, 2 - ropJIOBHHa, 3 - MexaHH3M noeopoTa pe
ropThl, 4 - CTOH:Ka npHBO)l.a, 5 - CTOfiKa co CTOPOHbl rro
ll,34H 80311,yxo, 6 - IlO,ll,WHilHHK, 7 - onopHoe KOJ!bll,O, 

8 - eo3.o.yxopacnpe.11eJIHTeJibHaJ1 npo6Ka 



(j 

'11,11 ' t1't1 
Jt( )ti ~7 \ ( \ ( 
I I I I I I I I I ~ _} I I 
,1 '--~--" 11 
I I _q I I 

1'-l_:-~ ---i~-=---__:') 
P11c. 32. Ilp11Hl{11n11aJJhHaH cxeMa 

MapTeHOBCKOH ne1m: 

I - BaHHa MCTaJIJia, 2 - pa6o'lee npo
:TpaHCTeo ne'IH, J - B03JIYWHbli·I Ka
HaJI, 4 - r aaOBbll! K3H3JI, 5 - B03.!1.YW
Bble pereHepaTopbl, 6 - raaoebte pere 
Hepnopbt, 7 - nO)I3'13 B03,!1,YX3, 8 -

no11.aqa raaa, 9 - ,!l,blMOBal! Tpy6a 

P11c. 33. T11reJJbHaH nosopoTHaH ne%: 

I - BLIT>DKHOl! KO>Kyx, 2 - THreJib, 3 - n o eopOTHbll! 
MexaHH3M 

P11c. 34. CxeMa Tpexcjla3HOH JJ.Y
rosoil aJJeKTponetJH JJ.JJH nJJaBKH 

CT3JJll: 

I - eaHHa, 2 - aaeaJIO'IHOe oKHO, 3 -
3JICKTPOJibl, 4 - no,tt;BOJI 3JleKTPH'le

CKoro TOKa, 5 - BhtnYCKHOi! >KeJio6 



134. nJiaBHJibHble ne•m )I.JI!! IIJiaBKH qyryHa H CTaJIH 

BarpaHKll HopMaJibHoro p11.n:a, 3aKpbl
'Toro rnna (cM. pHc. 30) c rnaxTOfi .n:o
MeHHoro npocjlllJill, BOllOOXJiaM.n:aeMa!I. 
'4yryH 1!3 sarpaHKH noii:aeTc11 B KOITllJih
HHK 

KoHsepTep (cM. p11c. 31) 

l\1apTeHOBCKHe neqH llJI!I 11J1aBKll CTa
JIH (CM. p!!C. 32) 

BarpaHKll npo113soii:11TeJibHOCTh10 4-6, 
6-9, 10-14, 15-21, 25-33, 30-35 c co
OTBeTCTBYIOIUllM pacxo.n:oM B03,n:yxa 4700, 
6200, 8650, 17 000, 22 QQQ, 36 000 M3/q 

KoHsepTepb1 eMKOCThIO 0,5; 1,5; 2,5; 
3,Q T 

J\11.apTeHOBCKHe neqH np0!!3BOllHTeJib-
HOCTblO 8,5; 11,0; 16,Q T/q C COOTBeTCTBYIO· 
w:efi nJioIUa,'1,bIO noii:a 36 M2 (npH rny6HHe 
BaHHbl 700 MM), 42,5 M2 (780 MM) 11 52 M2 
(8QQ MM) 

135. lfH.n:yKU:llOHHbie SJ1eKTponeq11 )I.Jiii 11JiaBKH qyryHa 
H cTaJIH c neperpesoM .n:o 1600° C 

I B'AeCTH.\toCTb rre•rn, T II ne'lb 

}J;JI!I J1JlaBKH qyryHa }J;JI!I 11JiaBKH CTaJIH 

I14T-1 1,0 HCT-0,06 0,06 
I14T-2,5 2,5 HCT-0,16 0,16 
I14T-6 6,0 HCT-0,4 0,4 
I14T-10 10,0 HCT-1 1,0 
I14T-21,5 21,5 HCT-2,5 2,5 
I14T-31 31,0 
I14T-60 60,0 

)J;JI!I pa60Tb! B .n:ynJieKc-npou:eccax COBMeCTHO c BarpaHKaMll, .n:yroBb!Mll II Tl! 
reJibHblMll neqaMH npe.n:11a3HaqeHbl llIIJI:YKU:llOIIl!hle K'aHaJibHble MllKCephl. 0HH 110380-
JIHIOT IIOBhICl!Th TeMnepaTypy qyryHa nepe.n: 3aJ111BKofi, ocyw:ecTBl!Th Jiernposa1111e 
Mo.n:11¢111i:11poBaH11e pacnJiaBa. B nocJJe,n:Hee speM!I 9Tll nJiaBl!JihHbie arperaTbI 11c110Jib 
3YIOTCli 11enocpe.n:crne11Ho JI:JI!I nJiaBirn qyryHa. 

B'AecrnMOCTb 
neqH, T 

2,5 
4 
6 

JO 
16 
25 

164 

136. M11Kcepb1 JI.Jiii .n:ynJieKc-npou:eccos 

MO!llHOCTb 
rre'IH, KBT 

MO!llHOCTb 
HHJJ.YKlUIOHHb!X 
e.ll.HHHU H HX 

KOJIH'leCTBO 

DpOH3BOJJ.H
TeJlbH0CTb, 

"f/'I 

CepH!I llHJI:YKU:llOHHhIX qyryH011JiaB11JibHhlX 
K a H a JI b H bl x M H K c e p 0 B (l14KJ\11) 

250 250X 1 7 lliaXTHblll 
500 500X 1 14 » 
S.00 500Xl 14 » 
500 500Xl 12 » 
500 500X 1 12 » 

2000 500X4 55 Bapa6aHHhifi 



ll pOOOAJ/ceHUe Ta6A. J 36 

MO!llHOCTb TipOH3BOJ\H· 
B.\teCTHMOCTb MO!llHOCTb HH.llYKUHOHHhlX 

rre1n1, T uettH, KBT eJlHHHU. H HX TeJihHOCTb, l1c11o;mem1e 
KOJIHtleCTBO T/'1 

2S 1000 SOOX2 24 IllaxTHblH 
40 2000 !OOOX2 SS Bapa6aHHbii'I 
40 1000 SOOX2 24 illaXTHbIH 
60 4000 !OOOX4 !IS Bapa6amrni'I 
60 2000 !OOOX2 so IllaxTHb!H 

100 4000 1000X4 !IS Bapa6aHHbIH 
JOO 2000 !OOOX2 so illaXTHbIH 

Ce p II ll llH4YKUllOHHhlX KaHaJibHhlX paanaTOqHhlX Ml!KcepoB 
n n H q yr y H a (11l!KP) 

0,4 
0,6 
1,0 
2,S 
4,0 
t6,0 

.Un!! IIJiaBKH 

.II.M-0,2S 

.II.M-0,S 
.II.CIT-3M2 
.IJ.CIT-6H 
.II.CIT-12H2 
.II.CIT-2SH2 
.IJ.CIT-SOH2 

60 60X I 1,4 
60 60X I l,3S 
60 60X I !,I 

ISO !SOX I 4,0 
ISO !SOX I 3,7 
ISO !SOX I 3,6 

137 . .II.yroBbie ne•rn ,11.JIH nJiaBKH qyryHa u CTaJIH 

qyryHa ll CTaJIH .II.nH nnaBKll CT a Jill 

0,2S .IJ.C-0,S, .II.C-OSA O,S 
o,s .IJ.C-1,S, .IJ.CIT-1,S 1,5 
3,0 .IJ.C-3, .II.CIT-3 ,3,0 
6,0 .II.CB-SA S,O 

12,0 .II.CB-JOB 10,0 
2S,O .II.CIT-20 20,0 
50,0 .IJ.CIT-50 SO,O 

.II.CIT-SO 80,0 

138. TnreJibHbIC (ra30Bble) nequ Jl.JIH nJiaBKH H no,11.orpeua aJIIOMHHHeBblx cnJiauoa 

Tie'lb I BMeCTHMOCTb Pacxo.I\ Torr- XapaKTepHcrnKa nequ ne11H, T JIHBa, Kr/'1 

ITTIT-0,18 '.0,18 30 TnreJib rpaqmTOBbIH, 11yryHHblH HJ!ll 
Ha6nBHoi'I. ITe11h onHoTl!reJibHal! 

TITTI-0,2S 0,2S 40 MaTep11an TllrJill TOT JKe. Ile11b onHo-
THreJihHall 

PTC-0,30 0,30 20 CTaunoHapHall, pa34aTOl!Hall, nsyxTH-
reJibHaH rre11b 4Jill nonorpesa pacnnasa 

PTC-0,!S O,IS IS CTaunoHapHaH, pa3naT011HaH, onHoTn-
. reJibHal! nel!b 4Jill nonorpeaa pacnnasa 

n p ll M e lj a H ll e. .II.Jill nJiaBKH aJIIOMHHHeBb!X cn.'!aBOB np11MeHHIOT TaKJKe OT
Pa.lKaTeJibHbie HeqJTHHbie rre11n HOIT-I, HOIT-2, HOTI-7. 
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139. THreJibH&Ie ne•rn conpOTHBJieHH!I ii.Jiii nJiaBKH H no11.orpeea aJIJOMHHHeeblx cnJiaeo 

I BMeCTHMOCTb ne•m, T II 

IIoeopoTH&Ie 

CAT-0,15A 
CAT-0,25A 
CAT-0,5A 

0,15 
0,25 
0,5 

Ile4h I BMeCTHM oCTb ne•m, ·r 

CTau:HoHapHb!e 

CAT-0,15B 
CAT-0,25B 
CAT-0,5B 
CAT-0,15B 
CAT-0,25B 

0!,15 
0,25 
0,5 
Q,15 
0,25 

TI p H M e q a H H e. Jl.JI!! TIJiaBKH aJIIOMHHHeBb!X CTIJiaBOB npHMeHHIOT TaK:lKe HH· 
11.YKU:HOHHble ne'IH c 11yryHHb!M THrJieM HTIA-100, HIIA-250, HTIA-500 H HHJJ:YKU:HOH· 
Hble KaHaJibHhle ne'IH HAK-0,4, HAK-1, HAK-2, HAK-2,5, HAK-6. 

Ile'!& 

140. HHiJ.YK~HOHHble THfCJlbHble H KaHaJibHble aJieKTpone'IH 
)J.Jl51 nJiaBKH 6pOH3 H JiaTyHeii 

ITpoH3BO)(HTeJlbHOCTb 11 
ne'IH, T/'1 Ile4b 

ITpOH3BO )(HTeJibHOCTb 
11er.:n1, T/14. 

THreJibHble KaHaJihHbie 

HJIT-1 
HJIT-2,5 
HJIT-10 
MJIT-16 

0,9 
1,8 
3,7 
7,5 

HJIK-1 
HJIK-1,6 
HJIK-16 

1,25 
3,75 
10,0 

t 

TI p H Me q a H He. JJ.m1 TIJiaBKH 6pOH3 H JiaTyHeii npHMeHHIOT TaK:lKe 11.yroem 
aJieKTpone11H JJ.MK-0,25, JJ.MK-0,5. 

fIIABA VIII 

3AnHBKA nHTERHblX Cl>OPM H Cl>HHHWHASI 06PA60TKA OTnHBOK 

§ 45. 3a11HBKa llHTeHHblX q,opM I 

Pa3JIHBO'IHble KOBWH. Koaw - 3TO MeTaJI,'!H11ecKaH ( cTaJihHaH HJIH 11yryHHaH) eM
KOCTb, npe11.Ha3Ha'leHHaH il.•151 KpaTKOBpeMeHHOfO xpaHeHHH, nepeMemeHHH H 3aJIHBK!I 
B JI!ITeiiHhle qiopMb! pacnJiaea. BHyTpeHHHH noeepxHOCTb n Kpb!IllKa KOBIIla <l>yTepoea
Ha OrHeynopHbIM MaTepHaJIOM. 

Koelll nepeMemaIOT rpy3ono,ll'beMHb!M o6opy.lloBaHneM HJIH BPY'IHYIO c noMOIIJ.bIO 
npncnoco6JieHnii, 3aKpenJieHHbJX Ha Kopnyce KOBIIla. Ha npncnoco6JieHHHX ycTaHOB
JieHbl 3aMKOBble ycTpoiicTBa (3aU(eJJKH). rrpe,llOTBpamaIOW.He orrpOKll,llbIBaHHe KOBIIl a 
np!! ero rrepeMemeHHH. 

OrrpoK!l.llhlBanne KOBIIIa npn 3aJIHBKe •1HTeiiHbIX qiopM ocymecTB,'!HIOT caMoTopMo-
3HW:HMHCH qepBH'IHbIMH MexaHH3MaMn, KOTOphre npnBO.llHT B ,lleiicTBne OT py'IHoro 
WTypBaJia HJIH 3JJeKTp0,llBHraTeJIH. 

Tipn ll3fOTOBJleHHll MeJIKHX OTJIHBOK pacrrJiaB ll3 IIJiaBHJibHOii rre'IH 3aJinBaIOT B 
KOBIIl BMeCTHMOCTbIO 0,5-1,5 T, a 3aTeM ll3 Hero B KOBIIl BMeCTH~10CTblO 30-80 Kr. 
KoBIIl MeHbllleii BMeCTHMOCTH rrpe,llHa3Ha'leH .llJIH 3aJJHBKH JIHTeiiHhIX qiopM. KoBIIl 
60JJbllleii BMeCTHMOCTH ycTaHaBJIHBaIOT Ha cneu:naJibHblll IIOBOpOTHblii CTeH,ll B6JJH3H 
MeCTa pa3JIHBKH pacrrJiaDa no JIHTeiiHblM ¢op:11aM. 
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PyqHble KOBllill (p11c. 35, a, 6) np!!MeHlllOT B OCHOBHOM ,!lJ!ll 3aJil!BKll CTep:llmeBhlX 
J{apKaCOB Ha IlJiaD,y !!Jiii np11 pa3JlllBKe pacnJiaBOB B MeJIKlle Jll!TeHHble cpopMbl B yc
JIOBllllX MaJIOMexaHl!311pOBaHHbIX rrp0!!3BO,!lCTB . 

.[I.Jill pa3JillBKll qyryHHOro pacrrJiaBa llCilOJlb3YIOT KOBllI 6apa6aHHOro !!Jiii KOHll
qeCKOrO (p11c. 35, 8) Tl!Ila pa3Jil!qHoil: BMeCTliMOCTll. 

CTonopubie KOBllill (p11c. 35, z), npe,!lHasHaqeHHble .!lJlll pasJil!BKll cTaJibHOro pac
nJiaBa, 11Me10T orneynopHyIO BTYJIKy, saKpenJieHHYIO n JlHH!ll,e KOBllla. OrnepcT11e 
aryJIKli, qepes KOTopoe pacriJiaB nocTynaeT a Jil!Teil:HyIO cpopMy, saKpbrnaerCH c no
MOillbIO pb!qa:l!moro MexaHl!3Ma. Pb!qar11 n llITaHra 06J111D,0BaHbl orneynopHbIM Ml!Te

puaJIOM . 
.[I.Jill 33JlllBKll cpopM pacnJiaBOM ll,BeTHblX MeTaJIJIOB l!Cil0Jlb3YIOT pa3Jil!qHble KOH

crpyKllHll KOBllleii BMeCTllMOCTbIO .!lO 1,0 T. Koalll11 qail:H11Koaoro T11na np11MeHllIOT np11 
pa3JlllBKe MarHHeBb!X pacnJiaBOB ll3 CTall,l!OHapHb!X Tl!rJieil:. BHyTp!! KOBllleil: Ha pac
CTOllHllll 20-30 MM OT ,!lHl!Illa pacnOJIO:lKeHa Tpy6Ka, 06ecneq11aa10lll,al1 33JlllBKY 
pacnJiaBa qepes Hli:lKHIOIO qacTb HOCl!Ka. ITpn TaKOH KOHCTPYKllHH KOBllla OKllCJ!bl H 
cpJIIOCbl He nona)laIOT a J111Teiiuy10 ¢opMy. 

!J) c) 

Pnc. ;35. KoBllill .!lJill saJIHBKll JIHTeil:HbIX cpopM: 

a - KOBlll-JIO)l{Ka, 6 - KOBlll c HOCHKaMll. 8' - KOHll'IeCKllil BMeCTllMOCTb!O 100-250 Kr, e -
CTOllOPHLiil 

OcHoB11ble Tpe6oaaHnll K no.!lrOTOBKe pasJinaoqub1x KOBllleu saKJIJOqaIOTCll a cJie
.!lYIOmeM: 

KOBllill oq11ma10T OT llIJiaKa II HaCT<bIJieu. HoCl!Kll KOBllleH o6Ma3bIBalOT orneynop· 
l!b!M COCTaBOM, OKpaumaaIOT II rrpocywHBaIOr; 

npoaepl!IOT cpyrepoaKy, 11crrpanHoCTb rronopoTuoro MexaHH3Ma, cTorropuoro yCTpoa
craa. KoBIIIH c He,!locraTOqHo rrpocyllleHHoii cpyTepoBKOil: He rrpnMeumoT c D,eJibIO rrpe.!l
orapar11Tb K11rreH11e pacrrJiaaa; 

Ha pa6otJee MeCTc ycTaHaBJillBaIOT TeXHOJ!Orl!'leCKl!e rrpo6bl, JIO}KKll )lJ!ll 3aJil!BKH 
npo6, JIOMHKll, C'l!!Illa.!IKll llI.1aKa, rrpo6K!!, rJil!Hy. 

3aJIHBKa ljlopM, ITocJie 3arroJIHeH11ll Kaawa c rronepxHOCTll pacrr.~aaa TlllaTeJibHO 
CH!!Ma!OT CKpe6KOM lIIJiaK !!Jiii cpmOCOBb!H IIOKpOB. I1p11 3aJI!!BKe cpopM 06ecrretJ11BaIOT 
TIOCTOl!HHblH yponeHb MeTaJI.1a B JlllTHHKOBOii qawe. BbIXO,!lllllll!e 113 cpopMbl ra3bl IIO.!l
}!{!ffaIOT. B Ta6JI. 141-143 rrp11ne,!leHbl OIITllMaJlbHble TeMrrepaTypbl pa3JillBKll, CKOpOCTH 
Cl!H:lKeHl!5! Te~rnepaTypb! II op11eHT!!pOBOqHal1 rrpo,!lOJl:lKllTeJibHOCTb 3aJil!BKll. 

MexaH113au11H 11 aaroMaT113a1111H 3aJI11BK11 pacrrJiaaoa B Jil!Teil:Hbie cpopMb! HBJIHeT
CH B HaCTOHIIJee npeMll llHTeHCHBHO pa3n11naeMbIM rrpoD,eccoM II rrpe:lK,!le acero ,!lJlll 
1!3rOTOBJieHl!ll OTJillBOK Kpy1rnocep11iiHoro II Maccoaoro rrp0113BO,!lCTBa Ha aBTOMaT11qe-
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CKllX JlllH!ll!X. 11 p!! C03,ll;aH!lll aBTOMaTl!'leCKllX <jJopMOBO'IHbIX JlllHllH c llCTIOJ!b30Bat!lle) 
ycrpoiicrna (ra6,1. 144) aBTOMaT!l'JeCKoii 3aJ111BK11 Heo6xo.n;11Mo Y'lllTbIBaTb cJ1e,n;y10uu1 
ocHoBHbie rpe6oaamrn: 

<jJ11Kc11poBaH11e Mecra pac110"102KeH11l! JaJJllBO'IHoii 'laIIJ11 11J111 aopOHKll, yH11<jJ 11Ka 
u1111 11x pa3Mepoa, a a cJJy'!ae 11aJ1H'lllll Bbmopa - raK2Ke Mecra ero pacnoJ102KeHllH· 

QJllKCHj)OBaHirne paCTIQJ[Q/KeH!le Jll!TeHHOH <jJopMbl Ha KOHBeiiepe II QJllKC!!pOB am1 
noJ10MeH11n reJJe2KKll KOHBeiiepa (11J111 ,n;pyroro rpaHcnoprnoro ycrpoiicTBa) or11ocn 
TeJlbHO aBTOMaT!l'l€CKOH 33J1HBO'IHOH CllCTeMbl; 

KOHcjJ11rypau,11l! 11 no.101KeH11e rpy3a np11 11eo6xo.n;11MOCTll era np11MeHeH!lll 11a JIU 
TeHHOH qJOp~1e He ,n;omKIJbl npe!15ITCTBOBaTb 33JlllBKe; 

TIOCTOl!HCTBO CKOpOCTll nepeMeIIJ.eH!lll <jJopMbl B npouecce 33JlllBKll llJlll Tpa11cnop1 
HOH c11creMbl c nyJ1bc11py10IIJ.11M ABH2KeH11eM <jJopM; 

o~ecnetieH11e y,n;o6craa 11 6bICTpOTbl no,n;a 1m 2KllAKoro pacnJJaBa K 3aJ111BO'IHOM) 
yc1po11cTBy. 

B Hanol!IIJ.ee apeMH onpe.llCJ1H,111Cb cJJe.n;yIOIIJ.!le KOHcrpyKTllBHbie Tllnbl 3aJ111Bo 
Hb!X aBTOM3TlllJeCKllX ycraHOBOK: c HIJKJIOHHOH BaHHOii; c TIHeBMOBbI.llalJeii; co CTOTIO!l 
HblM MexaH!l3MOM; 3JleKTpOM3fHllTHble; KOM6!1H11pOBaHHbie. 

14 t. TeMneparyphl pa3JIHBKH 

TeMnepa"rypa pacnnaea 

\ 

I 

I 

XapawrepHCTHK.a o"rnaeoK MnH MapKa cnnaea npa BblllJCKe HS npa SanHBKe nHTel!HblX 
nnaeanbaol! ne•rn, q,opM •C, He HH)l(e 

•c 

C e p bl ii 11 y r y H (CY: 18 11 H!l2Ke) 

MeJ1K11e 
Cpe.llH!le 
Kpyn11ble, O'leHh Kpynable 
ToHKOCTeHHhle ( cpe,n;1111e, Kpyn11hle, o'leHh 

KpynHble) 

1380 
1360 
1360 
1380 

Cephlii 11yry11 (CY: 20 11 BbIIIIe) 

MeJJK!le 
Cpe.llHHe 
KpynHble, O'leHh KpynHble 
ToHKOCTeHHhle ( cpe,n;1111e, KpynHble, o'leHh 

Kpyn11b!e) 

ilpeo6JJa)la!OIIJ.al! TOJIIIJ.llHa CTeHOK, MM: 
6-20 
>20 

KoaK11l'! 11yry11 

ilpeo6JJa,n;aIOIUal! TOJllll.HHa cTeHOK, MM: 
.Uo 4 
4-10 

10-20 
>20 
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1380 
1380 
1380 
1400 

1380 

1480 
1450 
1430 
141(} 

1300 
1.300 
1290 
1320 

1320 
1320 
1300 
1330 

1320· 
1300· 

1380° 
1350 
1350 
13201 

\ 

I 

' 

' 



TeMnepaTypa pacnnasa 

XapaKTepHCTHKa OTJIHBOK HJlll MapKa cnnasa npH BblnycKe H3 npH 38JIHBKe JIHTeAHb!X 
nnasnnb,:i~A ne•rn, ljlopM, •c, He HHlKe 

YrJiepO.llHCTall H HH3KOJierHpOBaHHall cTaJib 

.MeJIKHe, cpe.llHHe 
KpynHble, ot1eHb KpynHbie 
ioHKOCTeHHble (MeJIKHe H cpe.llHHe) 

1550 
1520 
1550 

BbicoKoJierHposaHHall CTaJib 

MeJIKHe, cpe.llHHe 
KpynHble, ot1eHb KpynHble 
ToHKOcTeHHbie. (MeJIKHe H cpe.llHHe) 

1570 
1540 
1570 

AJIIOMHHHeBblli cnJiaB 

AJII 
AJ14 
AJIIO 
TipOt!He 

780 
770 
750 

770-770 

0JIOBllHHall 6pOH3a H cpoccpopHCTall 

Tipeo6Jia,llaIOI.Uall TOJII.UHHa CTeHOK, MM: 
10 
10-20 
20 

1150 
llOO 
1050 

AJIIOMHHHeBall 6poH3a 

Tipeo6Jia,llaIOI.Uall TOJII.UHHa CTeHOK, MM: 
10 1150 

l\peMHHCTall JiaTyHb 

Tipeo6Jia,llaIOI.Uall TOJII.UHHa cTeHOK, MM: 
!{) 

10 
1130 
1080 

1420 
1390 
1450 

1420 
1420 
1480 

720-770 
730-750 
690-730 
64{}-750 

1100 
1050 
1000 

1100 

1100 
1050 

Il pH Me 'I a H He. HeOTBeTCTBeHHble TOJICTOCTeHHble OTJIHBKH H3 ceporo qyryHa 
ll.onycKaeTcll 3aJIHBaTb npH TeMnepaType He HHJKe 1270° C, OTJIHBKH H3 MarHHeBblX 

:nJJasos - npH 720-780° C. 
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142. CKOpOCTb CHH}KeHHll TeMnepaTypbl pacnnaea 11yryHa H CTaJIH 
(e Koewe, npe,11.eapnTeJibHO pa3orpeToM ,11.0 TeMnepaTypbI 1000° C) 

BMeCTHMOCTh 
KOBWa, Kr 

50 
150 
300 

1'000-2000 
3000-4000 

5000 
10 000 

50-70 

2000-3000 

4000-5000 

7000-8000 

10 000-12 000 

CpeJlHee 
CHHJKeHHe 

TeMnepaTyphl, 
°CjMHH 

20-40 
10-15 
5--7 
2--0 

1,5--2,5 
1,0-2,0 
0,5-1,0 

CHHJKeHHe 
TeMnepaTyphl 

8 MOMeHT Bbl• 
nycKa B KOBW, 

•c 

40-50 
40~50 
40-50 
20--40 
20~40 
20--<40 
20--40 

CTaJib 

75-85 

70-80 

65-75 

60-70 

CHaJKeHHe Tel\l!llepaTyphl a KOswe, •C 

sa nepBbte 
10 MHH 

120 
50 
30 
'20 
15 
10 

30-40 

40---50 

J30-40 

20-30 

20-30 

sa nocne.1ly10mae 

10 MHH 

20 
15 
10 
10 

25---3'() 

20---25 

15-20 

15'-20 

I 20-25 MHH 

35--40 
2a-30 
20-25 
12-15 

20-25 

15-20 

10-15 

10-15 

IT p II M e q a H H e. .[{mi: pacnJiaBa qyryaa npHBe,11.eHbl CKOpOCTH CHH}KeH!!!I: Tel 
nepaTypbl B 6apa6aHHOM KOBIIIe. 

143. flp0,11.0Jl}KHTeJibHOCTb 3aJil!BKH ljlOpM pacnJiaBOM ceporo 11yryHa 

MeTa.1rnoeMKOCTb 
JJHTeliHOli cj>OpMbl1 Kr 

3-5 

5-10 

10---60 

50-100 

100-200 

170 

IlpOJlOJJlKHTeJthROCTb 
3BJIHBKH, C 

4-5 

4-11 

11-18 

18-QO 

20-24 

MeTannoeMKOCTh 
JJHTel!Holl cj>opMbt, Kr 

250-500 

500-1000 

1000-5000 

5000-10 000 

IlpOJlOJJlKHTeJtbHOCTb 
3aJIHBKH: 1 C 

24-28 

28-40 

40-100 

100-120 

J 
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144. 3aJIHBO'lHble M3WHHbl, HX OCHOBHble TeXHH'leCKHe xapaKTepHCTHKH H o6JiaCTb npHMeReRHll 

HauMeHosaHHe, THn, ornoBHhI j PeKOMeHJlyeMa11 o6nacTb npnMe- 1 
CxeMa sa;mso•rnoA MaWHHhl JlaHHhie HeHHH , npnMepbI ncnonbsoeaHHH] TipeHMYmecTBa H He~ocrnTKH 

3a.mmo1rnall KOBlllOBall yc
TaHOBKa AByxrro3n~noHHall, 

rroaopoTHall. BMecTHMOCTh 
MHKcepa - 2 T (o6orpea ra-
30Bhiil) BMeCTHMOCTh KOB
llleif - OT 160 AO 1000 Kr. 
NlaKCHManbHall rrpOH3BOAll-
TenbHOCTb rrpn A03e 5-
8 Kr - AO 200 3anHBOK B 'lac 

.Unll 3anHBKll qyryHa B KO
Kllnll n rreclJaHble cpopMhl rrpn 
MenKoM nHThe. Bo apeMll 3a
nnBKH cpopMa HeITOABIDKHa. 
PaccTOHHne OT ocn nnTHHKO
aoif lJallln AO HapyRrnoro ra-
6apnrnoro pa3Mepa orroKH 
nnn KOKHnll - He 6onee 
200 MM 

ITpenMyw:ecTBa: rrpocTO· 
Ta KOHCTPYK~HH n yAo6cT
so 3KcrrnyaTa~nn; Hann'lne 
o6orpesaeMoro MHKcepa. 
HeAOCTaTKH: B03MOM· 
HOCTb rrorraAaHHll lllnaKa 
a cpopMy; ttann'lne rrepenn
sa B KOBlllll 



CxeMa sanHBOt1noA MSWHHhl 

, 

•• 
Ill· 
I 

HaHM:eHOB3HHe, THIT, OCHOBHhie 
AaHHhle 

3aJillBQqHal! KOBIIIOBal! yc
TaHOBKa Mo.u.em1 4126A. BMe
CTllMOCTb KOBIIIeii: - 630 Kr, 
Tlln - KOH11qecK11ii:. Ilpo113BO
.ll.HTeJihHOCTb - .ll.0 200 33Jill
BOK B qac np11 MeTaJIJIOeMKO
CTll cpopMbl .ll.O 20 Kr 

PeKOMeHJtyeMaa o6Jiac-rb npHllte- I 
HeHHSI, HpHMephl HCll0Jlb30B8HHH 

.[(Jill 33JlllBKll qyryHa Ha Jill
Hlll!X 6e3onoqHoii: cpopMOBKll 
l(Jl-2002 II .u.pyrnx Jil!Hlll!X 
T11na «LI.11caMaTHK». PaccTOl!
HHe OT OCH JillTHllKOBOH qallJH 
.u.o Hapy:arnoro ra6apHTHoro 
pa3Mepa cpopMbl - He 6oJiee 
200 MM 

llpoao11;J1ceHue ra611. 144 

npeHMyUleCTBa H HeJlOC"faTKH ~ 

Ilpe11Mymecrna: npocTO
Ta KoHcTpyKu1111; B03MO>K
HocTb 113MeHeHl!ll IlOJIO)Ke
HHll HOCl!Ka KOBIIIa KaK B 
npO.ll.OJlbHOM, TaK II B no
nepeqHQM aanpaBJJeHHl!X. 
He.u.ocTaTKH: OTCYTCTBHe 
no.u.orpena MeTaJJJia, B03-
MO>KHOCTb nona,llaHHll 
IIIJiaKa B cpopMy 



3annsoqHal! ycTaHOBKa 
rropTHJ!bHOfO THna. 3aJIHBKa 
qepe3 CTOI!Op; BMeCTHMOCTb -
2 T. MaKCHMaJI&Hal! TeMnepa
Typa - 1500° C. Maccosblii 
pacxo.u. - 15 T/q 

3JieKTpone%-MHKcep HH-
ny1rn,HOHHbIH, pa3,!1.HTQqHblH 
l14KP-2,5Cl BMeCTHMOCTb -
2,5 T. IT pon3BO.U.HTeJI&HOCT&: 
no rreperpesy Ha 100° C -
3,9 T/q, rro no.u..u.ep)KaHHIO -
20 T/q; TeMrrepaTypa saHHbl 
1500° C. Bbrnaqa .U.03bl -
m1esMaTHlJeCKal1 

.Um1 3BJIHBKH qyryHa B 6e3-
0ITOlJHble cjlopMbl Ha JIHHH51X 
THna «,il,HCaMaTHK» 

,il,Jil! 3aJIHBKH 'lyryHa B 
cjJopMb! Ha rryJibCHPYIOIIJ,HX 
JIHTeiiHblX KOHBeiiepax H cjlop
MOBOlJHbIX pOJibfaHroBb!X JIH
HHllX, B KOKHJIH Ha KapyceJib
llb!X MaUIHHaX H T. ,!I.. 

TipettMyt1IeCTsa: namt'!He 
o6orpeaacMoro MHKcepa; 
HCKJIIO'!aeTcl! rrona.u.attne 
UIJiaKa B cjJopMy. He.u.o
cTaTKH: He.U.oJiroselJHOCTb 
paoOTbl CTOIIOpHoro yCT
pOHCTBa, oOJibUIOii Hanop 
CTpy)KKH 

ITpeHMyrn,ecrna: HHJIH'!He 
HH.U.YKU:HOHHOro no.u.orpe
sa; nona'la 'IHCTo.ro MeTaJI
na s cjJopMbl. He.u.ocTaTKH: 
CJIQ)KHQCTb C"beMa UIJiaKa; 
.U.JIHTCJ!bHOCTb peMOHTa 
cjJyTepoBKH 



CxeMa sa.nueoquol'! M3WHHhl 
HaHMeHOR3HHe, THn, OCHOBHhI 

A3HHble 

MarHHTOAHHaMtt'lecKan 3a
JJHB01JHan yCTaHOBKa THna 
MJJ.H-12. BMeCTHMOCTb ne-
1JH - 1()00 Kr. BpeMH nepe
rpesa MeTaJJJJa Ha 100° C -
1 1j 

fl poaoA"'eHUe Ta6A. J44 

PeKoMeHJtyeMaR o6nacTh npHMe- I 
HeHHH, npHMepbl HC110Ab3083HHSI IlpeHMyll.\eCTB3 H He)tOCT3TKH 

)J.JJSI 3aJJHBKH qyryHa B I1pettMymecTBa: HaJIH'lHe 
<jJopMbl Ha nyJJbCHpy10mnx HHAYKUHOHHoro Harpesa; 
KOHBeiiepax, <jJopMOBOlJHblX JJerKOCTb CbeMa IIJJJaKa. 
JJHHHHX, B KOKHJJH Ha Kapy- HeAOCTaTKH: TIOBbillieHHblH 
ceJJbHblX MallIHHax, Ha ueHT- pacxoA 3JieKTp03Heprntt, 
po6e:IKHblX MallIHHaX CJIO:IKHOCTb 3KCnJJyaTaUHH 



DocJJe 3aIJOJJHeH1rn cj:iopM pacIJJJallOM OTJJHBKH oxJJaMJi:aJOT a Heil: Ji:O oIJpe.Li:eJJeH-
11oii: TeMTieparypbi. BpeMH OXJJaMJ{eHHH OTJJHBOK 3aBHCHT OT HX CJJOMHOCTH, pa3MepoB 
JI TJ!Oa CJ!JlaBa. B ra6JJ. 145 IlpHBe){eHa IlpOJ{OJJMHTeJJbHOCTb OXJJaMJ{eHHSI qyryHHbIX 
OTJIHBOK. BpeMH OXJJaMJ{eHHH CTaJJbHb!X OTJJHBOK Ha 15-20% 60JJbIIIe, qeM ){JUI qy

ryHHb!X. 

145. npOJ{OJllKHTeJibHOCTb OXJiaMJ{eHHll qyryHHblX OTJIHBOK 

0TJIHBKa H JIHTel!Hall cjlopMa 

Ea30Bble KopnycHble J{eTaJJH (cJIOMHhie cTaHHHhI, 
CTOHKH, caJJa3KH), K KOTOpb!M npe){'bHBJ!lllOT Tpe6o
saHHll !JO CTa6HJJbHOCTH reoMeTpnqecKHX Q:>opM H 
pa3MepOB. <l>opMb! cyxne HJIH XHMnqeCKH TBep){elO

lU!le 
Ea30Bble KopnycHble Ji:eTaJJH - cpe.Li:Hera6apnTHbie 

ctaHHHbl, TpaaepcbI, IJOJI3YHb!, IIIecTepHH Bb!COKOH H 
OOBbIIIIeHHOil: !lpoqHOCTH, K KOTOpb!M !lpe){'bl!BJ!ll!OT 
rpe60B3HHll !JO CTa6HJibHOCTH reoMeTpnqecKHX Q:>opM 
n pa3Mepoa. <l>opMb! cyxne HJJH xnMnqecKn TBep.Li:eJO

mne 
0TJIHBKH Te Me, HO H3fOTOBJIS!eMb!e B IlOJi:CYIIIeH

Hb!X ¢opMax 
I3a30Bble KopTiycHbie J{eTaJia CJIO>KHble n cpe.Li:Heil: 

CJIO)KHOCTH, MaJiora6apHTHb!e CTOllKH, caJia3KH, cyIJ
nopTbl, TyM6bI, OCHOBaHHll, K KOTOpb!M !lpe){'bSIBJJll
IOT Tpe6oBaHHll no CTa6HJJbHOCTH reoMeTpaqecKHX 
ljlopM H pa3MepoB. <l>opMb! IlOJi:CYIIIeHIIble 

0TJIHBKH Te Me, HO H3fOTOBJIHeMbie B Cb!pb!X ¢op
Max 

Pa3JIHqHbie J{eTaJJH cpe.Li:Heii: CJJOMHOCTH, oTJJnaae
Mble B Cb!pb!X ¢opMax 

§ 46. Bb1611eua orn11eoK 

Macca OTJIHBKH, 
Kr 

1001-3000 
3001-5000 

101-500 
501-1000 

101-500 
501-1000 

:::;;;20 

21-100 

<20 

BpeMH 
OX.IJa>KJteHH11 

OTJIHBKH, 'I 

8-18 
18-30 

2-6 
6-9 

2~5 

5-8 
Q,6-1,0 

0,75-1,5 

0,4-0,75 

Bhr6nBKY OTJJHBOK n3 JJHTeii:Hblx ¢opM Bb!IlOJIHHJOT Ha cneunaJJH3npoaaHHOM 060-

PY.llOBaHHH (rn6JJ. 146-148). 
KpynHble n TSIMeJJble, n cpCJi:Hne OTJJHBKH BbIOHBaJOT Ha Bbl6HBHb!X peIIIeTKax c 

pa3JIHqJ{QH rpy3000J{'beMHOCTblO (pnc, 36). PerneTKH COCTOl!T H3 HeCKOJ!bKHX THilOBb!X 

CeKunil: rpy30ilOJ{'bCMHOCTblO 10, 20 T. 

Pnc. 36. }fHepu;noHHal! peIIIeTKa MO.Li:CJIH 43111-4 
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146. 8btOHBHbte pellieTkit 

11ttepu.HOHHbie 81ccl(eHTpHKOBhle 

napaMeTpbl 
31211 31212 31213 31214 31215 31217 31218 31219 HP120 421 422M 

fpyaorro)l.beM- 1,0 1,6 2,5 4,0 6,3 16,0 25,0 40,0 7,5 1,0 1,6 
HOCTb, T 

PaaMep CTOJ!a B 1'250X 1600X 2000X 2240X 2500X 3550X 4000X 4500X 1850X 1250X 1600X 
CBCTy, MM XlOOO X1250 Xl600 X.1800 X2000 X2500 X,3150 X355\() x 1330 XlOOO X1250 

MomHoCTb ::ineKT- 2,2 4,4 4,4 15 20 60. 80 150. 5,5 2,8 4,5 
pOJl.BHrarenefl, KBT 

Macca, Kr 1000 2400 2800 5200 5600 I 4 000: 15 400 23 600 2360 880 1000 



147. TexHH11ecKa11 xapaKTepncTHKa ycTaHOBOK ,ll,JI!I BblOHBKH KpynHbIX lj>opM 

y CT aHOBJieHH3SI 

fpysorrO.ll1>- p aoo•me pa3"1'.epb! MaKcHMa.11bHhle pa3- MOlll.HOCTb 

Mo.1teJih eMHOCTb, peweTKH, MM Mepbt Bh161rnaeMbIX 9JleKTPO.lf.RHr a-
T OllOK, M TeJiei\ O.llHOll 

ceKuHH, KBT 

428C (31218) 25 3,5X2,5 - 75 
(4,0X3,15) 

429 (31219) 40 4,1 X3,15 - 100 
43!l14 1'00 7X5 4X2,5 75 
432116 160 9,5X5 8,9,X4X 1,2 100 
432Y8 250 10!X7 9X6X 1,5 112 

148. TexttnqecKa11 xapaKTepncTHKa 
aBTOMaTHqecKHX BblOHBaIOll{HX nposaJibHblX HHep~HOHHblX npOX0,11.HblX ycTaHOBOK 

-901 

MoAe.1& 

31411 
31412 
31413 
31414 
31415 
31416 
31417 

P asMep orroK B csery, MMl 

500X400 
600>X500 
800X700 

1000X800 
1200X 1000 
1600X 1200 
2000X 1600 

Pnc. 37. BapaoaH oqHcTHOH raJIToaoq
HbIH Mo,11.eJIH CB-800: 

l - CKHllOBhlil llO)l1>eMHHK, 2 - O'IHCTHOK t'la
pat'laH 

TipOH3BO.llHTeJibHOCTb cjJopM/'1 

400 
300 
240 
200 
160 
125 
60 

.JJ 
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CTepRrnn H3 OTJJHBOK BhI6nBaJOT Ha raJJTOBO'lHbIX 6apa6aHax (pnc. 37), rn.npo
KaMepax, :rneKTporn.npoycranoBKax, peMe - Ha en6pau:noHHblX Malllnnax (Ta6JJ. 149) . 
B raJJTOBO'lHblX 6apa6a1rnx OITepau:HH Bbi6HBKH COBMemaeTCH c O'lHCTKOH ITOBepXHOCTH 
OTJIHBKH. 

Y'laCTKH Bbl611BK11 o6opy.noeaHbI MOIL\HOH ITPllTO'lHO-BblTHMHOH BCHTHJJHU:lleif. ,UJJH 
OTCOCa ITbiJlli ITPH Bbl611BKC ¢opM MCJIKllX Ii cpe.nHllX OTJlllBOK ITPllMCHHIOT BCHTHJIHl(H
OHHble 30HTbl II 60KOBbie OTCOCbl, paCITOJIO)KCHHbie ITO.n ycTaHOBKOH JWll ITO ee ITep 11-
Merpy. Bb16HBHbie ycrpoiicTBa .nJJH ¢opM KPYITHbIX 11 O'leHb KPYITHbIX OTJJllBOK Ha ne
p110.n pa60Tbi 3aKpb!BalOT HaKaTHblM!! KOMyxaMH. 

B MCXaHll3HpoBaHHbIX u:exax CMCCb ITOCJJe Bbi611BKll ITO rpaHCITOpTepaM ITepe.naeT
CH B cMeceITp11roroe11re,1bHOe or.neJJeHne Ha pereHepau:nJO. 4acTb TpaHcIToprepoe p a3-
MemeHa ITO.n Bbl611BHblM o6opy.noBaHHCM. 

149. Ooopy,ll,oea11ue .nJ111 BhI~HBKH crep:nrneii 

HasHa'lemre H npHHUHTI JleiicTBHH TeXHH'lecKaH xapaKTepHCTHKa 

5apa6aH O'lHCTHOH raJITOBO'lHblH 05-800 

(ITepno.nH'lCCKOro .neiiCTBllH) 

Tipe.nHa3HalJCH .nJ111 Bbl6HBKH crepM
Heii II .nJJH O'lHCTKll He CJIO)KHbIX ITO 

¢opMe MCJIKllX " cpe.nHllX OTJIHBOK. 3a
rpy3Ka OTJlllBOK ocymecTBJIHCTCH CKpll
ITOBblM ITO.nbeMHHKOM. Bb16HBKa n 
O'lHCTKa npOH3BO.n!ITC!I ITPJI Bpame111111 
6apa6a11a B pe3yJibT3TC TpeHllH JI co

y.napeHllH OTJillBOK 

06beM 3arpy3Kll - 0,5 M3, ITpOH3Bo.nn 
TeJibHOCTb - 3 r/'l, .nJ1aMerp 6apa6a11a -
0,8, .nJI1111a pa6oqeif 'laCTH - 1,25 M, qacTO 
Ta BpameHllH - 30 06/MllH; MOil\HOCTb 
3JICKTpo.ne11rareJIH - 7,0 KBT 

5apa6aH O'lllCTHOH raJITOBO'lHblH 05-900 

(ITep110.n11tJecKoro .neifcrn1rn) 

TipllMCHHIOT ITPll Bbl611BKe crepMHeii 
II O'lllCTKC He CJIO)KHblX no ¢opMe MCJl
KllX II cpe.n1111x OTJlllBOK. TipllHL\llIT .neii
CTBllH TOT )KC 

06beM 3arpy3Kll - 0,8 M3; ITPOH3BO.nll 
TCJlbHOCTb - 3,5 T/'l; .n11aMeTp 6apa6a11 a -
0,9 M, .nJinHa pa6oqeif qacm 6apa6a11a -
1,4 M; 'l3CTOTa epameHllH - 27 06/M11H; 
MOil\HOCTb 3JICKTpo.ne11raTeJI!I - 7,5 KBT 

5 a pa 6 a H 0 q II C_T H 0 ii r a JI T 0 B 0 q H bl ii 3 1 4 -(HeITpepbIBHOfO .neiicTBHH) 

Tipe.nHa3Ha'leH .nJIH Bbl611BKJI CTepM
Heii JI O'lllCTKJI He CJIOMHhlX no ¢opMe 
MeJIKllX 11 cpe.n11J1x OTJJllBOK. Bapa6a11 
HenpepbIBHOro .neiiCTBllH c MCX3HJl3Ma
MJI 3arpy3KJI JI Bbirpy3Kll OTJIJIBOK 

TipOJl3BO.nllTCJibHOCTb - 5 T/'l, .nJ1aMeTp 
6apa6a11a - 1,2 M, .nJIJ1Ha pa6o'leii qacTH 
6apa6a11a - 6,4 M, qacrora epameHJIH -
7 06/MJIH, MOil\HOCTb 3JICKTpo.ne11raTCJIH -
21,7 KBT 

8J16pau:110HHaH Mallll!Ha 0-15 

Tipe.n11a311aqe11a .nJIH Bbl611BKll CTepM
Heii MCJIKllX OTJIJIBOK pa3MepoM .no 
0,3 M. CTepMHJI y.naJIHJOTCH B pe3yJibTa
Te e116pau:110HHoro .nei1cre1111 6oiiKa Ma
IIIHHbi" Ha OT JIJIBKY 

178 

Yc11J111e 3aM11Ma oTJIJIBKJI - 0,2 T, ITPOJl3· 
eo.n11TeJibHOCTb - .no 100 OTJillBOK B qac 



flpoaoA:JtCenue ra6A. 149 

TexttHllecKaH xapaKTepHCTHKa 

B116pau110HHaH Mall!11Ha 411 

H13Hal!e1me TO )Ke, HO AJJH OTJJHBOK I Yc11J1He 3a)KHMa OTJJHBOK - 0,8 T, npo113-
pa3MepoM .no 0,8 M BOAHTeJJbHOCTb - .no 40 OTJIHBOK B t1ac 

Qq11cTHbie a116pau110HHb1e Mall!11Hb1 
c npHMOJlllHeHHOH pa6oqe1'1 KaMepoii 

ITpe.nHa3Hal!eHbl AJJH abl611aK11 cTep)l<
Heii II Ol!HCTKH OTJlllBOK. 0TJJllBKll AJIH 
0411CTKll noMelll,aIOTCH B pa604YIO KaMe
PY c 11anonH11TeneM, r.ne no.naepraIOTCH 
aH6pau1111 c o.nnoapeMeHHbIM .na11)KeH11-
cM no Kpyroaoii 11n11 cnHpaJJbHoii Tpa
eKTop11H. HanoJJHHTeJJHMH cJJy)KaT cHH
TeT11'lec1rne a6pa3HBbI - 3JleKTpoKopyH.n 
11opMaJlbHbii1, 6oi1 a6pa311BHbIX Kpyroa 
11a 6aKeJl!!TOBOH II KepaMH'leCKOH CBH3-
Ke 3epH11CTOCTbIO 80, I 00, 160 H TBep
AOCTbIO CTl-CT3, 3Be3AO'IKH H3 OT6e
.1eHHOro qyryHa, 6paKoaaHHbie MeJJKHe 
.lleTaJJH. 06oeMHOe COOTHOllleHHe Me)K
.llY HanonH11TeJ1eM 11 oTJJllBKaM11: l I 
.llJIH npocTblX H 1,4 I AJJH CJJO)KHbIX no 
1<0Hcj>11rypau1111 OTJJllBOK. KaMepa 
BMIT400H - HenpepblaHoro .llei1cTB11H 

MoneJJb 
KaMepht 

BM-12M 
MB-12 

BMIT-25 
BMIT-50 
BM-100 
BM-200 
BM-400 
BM-800 

BMIT 400H 

O()beM 
h'.3Mep1>1 1 JI 

12 
12 
25 
50 

JOO 
200 
400 
800 
400 

Mace a 
aarpy3KH, Kr 

25 
25 
50 

100 
200 
400 
800 

1600 
800 

Qq11cTHbie au6pau110HHble Mall!llHbl 
c TOpOll.ll.HO-BHHTOBOH pa6oqei1 KaMepoii 

Ha3Ha4eH11e 11 .neiicTBlle TaKoe )Ke, 
KaK II y a116pau110HHblX MaWllH c npH
MOJlllHettHOH pa6oqefl KaMepoii 

BMITB-100 
BMITB-200 
BMITB-400 

06beM 
KaMepbl, n 

100 
.200 
400 

Mace a 
aarpy3KH, Kr 

200 
400 
80 

r II .ll. p 0 K a Me p a 3 7 I 2 3 (J1H407) 

ITpoxo.nHaH c BhtKaTHoii TeJJe)KKoii, 
npe.u.Ha3Hal!eHa AJJH Bbl611BKll CTep)!{Heii, 
a TaK)Ke .ll.JIH y.naJJeHllH OCTaTKOB CTep)K
lleBOH CMeCll CTpyeii BO.ll.hl. Bo.u.a II Bhl-
6HTaH 113 OTJlllBOK CMeCb llOCTYllaIOT 
4epe3 pellleT4aTbii1 no.11 Ha 11Hepu110H
I1b1i1 rpoxoT. KpyrrHble KYCKll cMec11 no
.u.aIOTCH B OTBaJJ, ny.11bna - Ha JIOTOK. 
MernnJi11qecK11e BKJJI04eHllH cMec11 ynaa
.111aa10TCH Ha JIOTKax 3JleKTpoMarHllTHOii 
nn11Toi1 11 nocTynaIOT a cneunaJ1bHb1e 
eMKOCTll. 0 TJlllBKa np11 BbI611BKe ycTa
IIOBJJeHa Ha noaopoTHOM CTOJJe TeJJe)!{-
1\11 

7* 

.[laaneH11e cTpy11 BOAbl - 19,6 MITa, HaH-
6oJJblllaH Macca OTJIHBKH - 50 T; ra6apHT
Hhle pa3Mepb1 KaMepbl 9,0 x 4,5 x 4,5 M; l!HC
JIO r11.npoMOHllTOpOB - 2, yroJJ Kat!aHH.!1 
r11.npoMOHllTOpa B rop1130HTaJlbHOH IlJIOCKO
CTll - 40°; B aepTHKaJlbHOH - 50°; npo
AOJlbHblH xo.n conJJa - 1,0 M, MaKCllMaJJb· 
Hb!H pacxo.u. BOAhl AJIH 0.1\HOrO rn.npoMO
HHTOpa - 5, 12 n/c; MOW.HOCTb 3JleKTPO.llBll
raTeJJei1 - 12,8 KBT 
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llpoao.11~e11,ue Ta6.11. 149 

HasHa'leHue H npuunun AellcT11u11 TeXHH'leCKaH xapaKTepHCTHKa 

f H .ll p 0 Ka Me p a 3 7 1 1 3 (JIH408) 

ITpHHUHII nelicTBHH TOT 2Ke. ITpenHas- LJ:asJieHHe CTPYH BO.llbl - no 19,6 MITa; 
HalJeHa .llJIH Bbl6HBKH CTep2KHell: H .llJlll HaH60JihlllaH Macca OTJIHBKH - 15; ra6a-
y.naJieHHH OCT8TKOB CTep2KHeBoll: CMeCH pHTHble pa3Mepb! KaMepbl 4,5X4,5X4,5 M; 

'IHCJIO mnpoMOHHTopoB py'IHhIX- 1, Mexa
HH3HpoBaHHb!X - 1; yroJI Ka'l:aHHH mnpo
MOHHTOpOB B BepTHK8JlhHOli H ropH30H
TaJibHOii IIJIOCKOCTHX py'l:Horo - 60°, Mexa
HH3HpOBaHHoro - 40°; rrpo.llOJihHoro - 1,5. 
MexaHH3HpoBaHHoro - 1,0 M. MaKCHMaJih
Hblii pacxon BO.llbl .llJIH 0.llHoro rH.llpOMOHH 
TOpa - 5,15 JI/c; MOIUHOCTb 3JieKTPO.llBHra
TeJieH - 324,2 KBT 

fHnpoKaMepa 37116 

ITpHHUHII nei'icTBHB TOT 2Ke. TipenHas
Ha'leHa .llJIH Bbl6HBKH CTep2KHell: H .llJlll 
y.naJieHHH OCTaTKOB CTep2KHeBOH cMeCH 

LJ:asJieHHe cTpyH BO.llbl - no 19,6 MITa, 
HaH60JiblllaH Macca OTJIHBKH - 100 T, ra6a
pHTHble pa3Mepb! KaMepbl - 5,94X5,8 X 
x 4,8 M; 'IHCJIO rH.llPOMOHHTOpOB 2, yroJI 
Ka'laHHll rHnpoMOHHTOpOB B BepTHK8JlbHOtt 
H ropH30HTaJihHOii: IIJIOCKOCTHX - 60°, rrpo
.llOJibHhlii: XO.ll COIIJia - 1,0 M, M aKCHMaJib
Hblii: pacxon BO.llbl .llJIH O.llHOrO rH.llPOMOHH 
Topa - 5,15 JI/c; MOIUHOCTb 3JieKTPO.llBHra
TeJieii 450,5 KBT 

fHnponeCKOCTpyii:HaH KaMepa 417 

TynHKOBas c Bb!KaTHoii: TeJie2KKoii:. 
CTep2KHH ynaJIBIOTCH H3 OTJIHBKH BO.llO
rrec'!aHoA CTpyeii: HJIH H3 38Kpb!ThlX rro
JIOCTeii: OTJIHBKH CTpyeA BO.llbl Bb!COKOro 
nasJieHHH. Ka2K.llhlA rHnpoMOHHTop 
CHa62KeH .llBYMH COIIJI8MH 

.ll:aBJieHHe BononecqaHoii: CTPYH (HJIH BO
.llhl) - 19,6 MITa; HaH60JihIIIaH Macca OT
JIHBKH- 100 T, ra6apHTHhle pa3Mepb1 Ka 
Mepb! - 22 X 19,3 X 6,2 M; 'IHCJIO rH.llpOM O
HHTOpOB - 3; yroJI Ka'laHHH rH.llpOMOHHTO
poB - 50°; rrpO.llOJlhHblff XO.ll COIIJia - 2,5 M ; 
MaKCHMaJibHb!H pacxon BO.llbl .llJIH O.llHOro 
rH,llpOMOHHTopa - 5,15 JI/c; M OJUHOCTb 
3JieKTPO.llBHraTeJieii: - 214,8 KBT 

3JieKTporHnpaBJIHlJeCKall ycTaHOBK-a 67511 

ITpenHa3Ha'!eHa .llJIH Bhl6HBKH cTep2K- .ll:HaMeTp pa6oqeii: KaMephl - 0,25 M ; 
Heii H3 MeJIKHX OTJIHBOK. ITpHHUHII neii- .llJIHHa pa6oqeii: KaMepb! - 0,5 M; M8KCH-
CTBHll OCHOBaH Ha HCIIOJih30BaHHH 3Hep- MaJihHal{ rrpOH3BO.llHTeJibHOCTb - 60 UHKJIOB 
rHH aJieKTpH'!ecKHx paspH.llOB, rrpoTe- B qac; MOIUHOCTh ycTaHOBKH - 38 KB· A; 
Ka!OIUHX B BO.Ile Me2KnY 3JieKTPO.ll8MH H HarrpB2KeHHe ceTH - 380 B 
IIOBepxHOCTb!O OTJIHBKH; B03HHKa!OIUHe 
B BO.Ile ynapHb!e BOJIHbl paspyIIIa!OT 
CTep2KeHh. Bhl6HBKa cTep2KHH rrpoHsBo-
.llHTCH B pa6oqeii: KaMepe, pacrroJioMeH-
Hoii: B 6aKe H 38Kpb!TOii: 3BYKOH30JIH-
PYIOIUHM K02KYXOM. KaMepa ocHaIUeHa 
MexaHH3M8MH .llJIH rrepeMeIUeHHll 3JieKT-
PO.llOB, sarpy3KH H Bb!rpysKH OTJIHBOK, 
ynaJieHHH Bhl6HTOH H3 OTJIHBKH CMeCH 
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HasHa'leHHe H npuuuun Jtel!cteus Texnu'!ecKas xapaKTepncTHKa 

3JieKTpOrH,n:paBJIH'leCKall ycTaHOBKa 36121A 

Dp11Hu1m .n:eiicTBHll TOT JKe. Dpe.llHa3-
Ha'leHa .llJill y,n:aJieHHll CTepJKHeii 113 qy
ryHHhlX, CTaJibHb!X H useTHhlX CIIJiaBOB 
OTJlllBOK 

fa6ap11THble pasMepbl KaMepb! l,8X l,OX 
X0,7 M; peKoMeH.n:yeMal! Macca OTJillBOK -
0,1-1,0 T; Ha1160JihIIIal! Macca sarpy3Kll -
2,5 T; MaKCllMaJibHal! IIp0113BO.llHTeJih-
HOCTb - 3 T/'1; MOinHOCTb yCTaHOBKll -
65 KB· A; Ha11pl!JKeH11e ceTH - 380 B 

3JieKTpOrH,n:paBJIH'leCKall ycTaHOBKa 36131A 

Dp11Hu1111 .n:eiicTBllll TOT JKe. YcrnHOB
Ka pa3MemaeTCl! B OT.lleJibHOM IIOMeme
HHll, COCTOllmeM 113 Tpex OT.lleJieHllii. 
B OT.lleJieHHl!X ycTaHOBJieHbl 11yJihTO
y11pasJieH11e, TeXHll'leCKllii yseJI II Bb!CO
KOBOJ!bTHOe 06opy,n:oBaH11e. B IIOMeme
HHll TeXHOJ!OrH'leCKOro ysJia HMeeTCll 
nplll!MOK, B KOTOpOM pa3MemaIOT pa6o
'1Hii 6aK. Y11pasJieH11e ycrnHOBKoii .llll
cTaHu110HHoe. Ha nyJihTe ynpasJieHHll 
llMeeTCll 3KpaH ,llJ!ll Ha6JIIO.lleHHll 3a IIO
JIOJK€HlleM 3JieKTpo.n:a OTHOCHTeJihHO O'IH

ruaeMoii IIOBepxHOCTll 

fa6apHTHhle pasMephI pa6oqero 6aKa -
3,5X2,0X 1,0; peKOMeH,llyeMal! Macca OTJIH
BOK - 0,5-5,0 T, Ha1160JibIIIa11 Macca sa
rpysKH - 80 T; IIp0113BO.llHTeJibHOCTb IIpH 
Bbl6HBKe CTepJKHeii H3 qyryHHhIX H H3 useT
Hb!X CIIJiaBOB QTJlllBOK - 4 T/'1, 113 CTaJib

HblX - 2,5 T/'1; MOinHOCTb YCTaHOBKll -
150 KB· Ai Ha11pl!JKeH11e ceTH - 380 B 

3J1eKTpor11,n:paBJIH'leCKall ycTaHOBKa 36141A 

DpHHUllII ,n:eiicTBllll H KOHCTPYKTHB
Hhle oco6eHHOCTH Te JKe 

fa6ap11THhie pasMepbl pa6oqero 6aKa -
5,6X3,2X2,0 M; peKOMeH.n:yeMall Macca OT
JIHBOK - 5,0 T; HaH60JJbIIIal! Macca sarpys
Kll - 25,0 T; 11pO!I3BO.llllTeJ1bHOCTb IIpll Bbl-
6HBKe CTepJKHefl H3 qyryHHb!X H H3 useT
Hb!X CIIJiaBOB OTJillBOK - 6,5 T/'1; H3 CTaJ!b
HblX - 4,0 T/'1; MOinHOCTb ycTaHOBKll -
150 KB ·A; HaIIpl!JKeH11e ceTH - 380 B 

Il p II Me 'I a H II ll: I. faJITOBO'IHbie 6apa6aHbl IICIIOJ!b3YIOT ,llJlll Q'llICTKH OTJill
BOK OT IIpHrapa, .llJ!ll y,llaJieHllll 3aJIHBOB H lJaCTll'IHO OCTaTKOB 3JleMeHTOB JIHTHHKOBOH 
CllCTeMbl. 2. 0'1HCTKY OTJIHBOK TaKJKe npon3BO.lll!T 3JleKTpOXHMII'leCKIIM cnoco6oM. 

§ 47. 0411CTKa OTJTHBOK 

IlOCJie Bhl6HBKH OTJIHBKH IIO;I.BepraIOT O'IHCTKe C ueJJhJO y,llaJIHTb C IIOBepXIIOCTeii 
IIpHrap, OCTaTJ{)J cpopMOBO'IHOii II CTepRrneBOH CMeCH. 0TolHBKH Ha O'IHCTKY IIOA3!0T 
6e3 CTCp:llrneBb!X KapKaCOB, JIHTHIIKOB H Bb!IIOpOB H nplI _He06XO,llHMOCTH npo6HB3!0T 
3aJillBbl B _OKHax ,llJ!ll O'lllC1Kll BHyTpeHHHX IIOJIOCTeH OTJIHBKH. Ec,111 OTJlllBKa no;i:sep
raJiaCb o6pa60TKe B rH,llpOKaMepe llJIH 3JieKTpOrH,llpaBJIH'ICCCKOJ1 yCTaHOBKe, TO ncpe,ll 

O'IHCTKOii ee cyurnT. 
OcHOBHb!M c11oco60M O'IHCTKll OTJillBOK l!BJil!eTCll .n:po6eMCHTHal! o6pa6oTKa, KO

TOpofl no,llsepraeTCll 6oJiee 80% 11po11sso,n:11MbIX OTJIHBOK. K ,llpo6eMCHTHOMY 06opy
.ll.OBaH1110 (Ta6JI. 150) OTHOCl!T 6apa6aHbl 11epllO,llll'ICCKOrO ,llCHCTBllll, ,llpo6eMCHTHble 
CTOJ!bl (p11c. 38), npoXO.llHble KaMepbl ll KOMIIJICKCHO-MexaHll311pOBaHHbie JlllHHH, na 

KOTOpb!X KpOMe O'lllCTKH Bb!II0,111lllOTCll OKpacKa H cyIIIKa OTJIHBOK. 
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Tipn olJHCTKe Tpy.zi.tto.zi.ocTynHblx noJiocTeii cpe.zi.tt11x 11 Kpynttbix OTJIHBOK 11cnoJib3Y

IOT .zi.po6eCTPYHHble annapaTbl, l!Me!OIIJ;l!e cnel.(llaJibHbIH IIIJiaHr c C011JIOM. B HeKOTOpblX 
c,1ylJaHX np11Mell51IOT ynaHOBKll BH6poa6pa31!BHOH HJIH :')JleKTpOXHMHlJeCKOH OlJ llCTKH 
OTJIHBOK. 3TH cnoco6bi O'lllCTKH OTJillBOK npHMeHHIOT pe.zi.Ko. HeKotOpbie OTJIHB K!! 
OlJ!ill\a!OT B raJITOBOlJHb!X 6apa6a11ax. 

2 
3 Puc. 38. CTOJI O'IHCTHOH .zi.po6e

MeTHbIH MO.!leJII! 345: 
I - MexaHll3M no.D.a'IH 11 cenapau,1111 
a,po611, 2 - IlO)l.'beMHbJJ\ CTOJI, 3 -

ITVJibT 

150. 0'1HCTHOe 06opy11.osaHHe 

Ha•Ha'!eH11e 11 np11Hu11n .D.elicTBHH TexHH'leCKaH xapaKTep11cT11Ka 

E a p a 6 a H o 11 H c T H o if 3 2 6 M 2, 4 2 2 1 6 

,lJ.po6eM~THbIH 6apa6aH nepuo.zi.1111e- 06'beM 3arpy3KH - .zi.o 1,2 Ms, MaKcll-

CKoro .zi.eHCTBHH npe.zi.Ha3Ha'!eH .ll.Jlll MaJibHbIH pa3Mep OTJillBOK - 0,6 M; np0113-
0'lllCTKll OTJillBOK Maccoil 25-40 Kr. 3a- BO.ll.HTeJibHOCTb O'lllCTKll 11yryHHbIX OTJillBOK 

rpy3Ka OTJillBOK npo113BO.ll.llTCll CKHilO- cpe.zi.Heii CJIOJKHOCTH - 5--7 T/'1; 'IHCJIO 

BbIM no.zi.oeMHHKOM. Orn11BKH O'!Hll\a!OT- .zi.po6eMeTHhIX annapaTOB - 2; npott3BO.ll.H-
CH Ha KOHBeilepHOM no.zi.e HanpaBJieHHbl- TeJibHOCTh O.ll.HOro .zi.po6eMeTHoro annapa-

Mll noToKaMH ,!lpo6u. Ha BpeMl! O'IHCTKH Ta - 160 Kr/MHH -

pa6oqee npoCTpaHCTBO 6apa6aHa 3a-

Kpbiaa10T IIITOpOtl. 0'!HCTKa ,!lpo6H ocy-

ll\eCTBJIHeTCH B03.!lYIIIHO-MexaHl!'leCKHM 

cenapaTOpOM 

Eapa6aH O'IHCTHOH 323M 

Ha3Ha'!eHtte H npttHUHn .zi.eiicTBHH Te 06'beM 3arpy3KH - 0,3 Ms, MaKCHMaJib· 

Th'.e, HO Macca O'IHII\aeMblX OTJIHBOK - Hb!H pa3Mep OTJlllBOK 0,4 M; npOH3BO.ll.H-
2-80 Kr TeJibHOCTb O'IHCTKH qyryHHbIX OTJIHBOK -

2-3,2 T/'1; CTaJibHbIX OTJIHBOK- 1-1,6 T/'1, 
'IHCJIO ,!lpo6eMeTHbIX annapaTOB -1; npo
H3BO,!lHTeJihHOCTh ,!lpo6eMeTHOro annapa

Ta - 160 Kr/MHH 
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fl pOOOAJ/CeHue Ta6A. 150 

Ha3H3lfeHHe H npHHUHH n:eHcTBHH TexH11qecKaSI xapaKrepHCTHKa 

B a p a 6 a H o q II c T H o ii 4 2 2 2 3, 4 2 2 1 3 

,Upo6eMeTHhlil 6apa6att rrep1IO.ll1Iqe
cKoro ,!leHCTBIIH c JieHTO'!Hb!M IIO.llOM II3 
cllllITOH TpaHCIIOpTepHOH JieHThl, rrpe.ll
tta3HaqeH .llJIH oqlICTKII xpyrrKIIX II MeJI
KIIX OTJIIIBOK c HaJI60Jibllleil: Maccoil: 
0,04 T. CTOil:KoCTb JieHThl OKOJIO 2000 q 

06oeM 3arpy3KII - 0,3 M3; MaKCIIM:ilJib
Hb!H pa3Mep OTJIIIBOK - 0,4 M; rrp01I3BO.llll
TeJibHOCTb oqlICTKII 'lyryHHb!X OTJIIIBOK -
3-4,5 T/q, CTaJibHblX OTJIIIBOK - 2-3 T/q, 
q1IcJio Apo6eMeTHb!X arrrrapaToB - 1; rrpo
JI3BO.lllITeJibHOCTb Apo6eMernoro arrrrapaTa 
250 Kr/MIIH 

Bapa6an oq1IcTnoil: 42322 (3i7M2) 

,Upo6eMeTHhlil: 6apa6att ttenpepb!BHO
ro ,!leHCTBIIH, rrpe,!lHa3naqeH .llJIH oqlICT
KH MeJIKIIX OTJllIBOK 

MaKCIIMaJibHaH Macca oqmu:aeMb!X OTJIJI
BOK - 25 Kr; MaKCHMaJibHblH pa3Mep OTJIII
BOK - 400 MM; rrp01I3BO.llllTeJibHOCTb oqJICT
Kll qyryHHblX OTJIHBOK - 3,5-7 T/q; CTaJ!b
Hb!X - 2-4 T/q 

Bapa6aH oq1ICTHOil: 42313 

To JKe MaKCIIMaJibHaH Macca oqmuaeMb!X OTJIH
BOK - 40 Kr; MaKCHMaJibHblH pa3Mep OTJllI
BOK - 550 MM; llp01I3BO.lllITeJibHOCTb oqHcT
Kll qyryHHb!X OTJIHBOK - 10 T/q, cTaJib
HbIX - 4-7 T/q 

CTo,1 oq1IcTHoil: 345M 

QqlICTKa OTJIIIBOK rrp01I3BO,!lHTCH Ha 
Herrpepb!BHO apaIUaIOIUeMCH CTOJie rro
TOKOM .llp061I, Bb!JieTaIOIUeil: ll3 .llBYX.lllIC
KOBOH Apo6eMeTHOH rOJIOBKII. 0Tpa6o
TaHHaH ,!lpo6b IIO,!laeTCH JllHeKOBb!M 
rpaHCIIOpTepoM B KOBJllOBb!H BepTIIKaJib
HO paCIIOJIOJKeHHb!H 9JieBaTop, IIO,!lHH
MaIOIUIIH ee B B03.llYlllHblH cenapaTOp. 
1fa cenapaTopa oqHIUeHHaH Apo6h no
CTynaeT B Apo6eMeTHbIH annapaT 

.[l.IIaMeTp CTOJia - 1,6 M; Ha1I60Jib!IlaH 
Macca OTJIIIBOK 0,15 T; MaKCIIMaJibHbie pa3-
Mepb! OTJllIBOK- 0,45X0,4X0,3 M; np01I3-
BO,!llITeJibHOCTb - 1,65 T/q; qacTOTa apaIUe
HIIH CTOJia - 0,37-0,55 06/MIIH 

CTo.'! oqncTnoil: 347M 

Ha3Haqen1Ie II llp1IHU1Ill ,!leHCTBIIH Te .[l.IIaMeTp CTOJia - 2,5 M; Han6oJib!IlaH 
lKe Macca OTJIHBOK - 0,3 T; MaKCIIMaJibHbie ra-

6ap1ITHble pa3Mepbl OTJIIIBOK 0,6X0,5X 
X0,4 M; rpysoIIO.ll'beMHOCTb CTOJia -
TC ( 104H) 1,2; apeMH oq1IcTKII O.llHOH oT
JIIIBKH 6e3 KaHTOBKH - 2-5 MHH, qaCTOTa 
BpaIUeHIIH CTOJ!a - 0,42-0,62 06/MHH 
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fl poOOAJ/CeHUe Ta6A. J 50 

Ha3Ha11ettHe H npHHUHll J!eHcreHH TexHH'lecKaR xapaKrepHCTHKa 

c T 0 JI 0 lj II c TH 0 H 3 5 2 (rrep110.zu111ecK•:iro .n:ei1CTBH51) 

0TJJ!ll!aeTCH OT O'lllCTHOro CTOJJa MO
,n:eJJ!I 347 HaJJ!ll!!leM Ha IlOBOpOTHOM 
cToJJe 11eThlpex spama10m11xcH TapeJJoK. 
Ilp11 rrosopoTe. cToJJa o,n:Ha rrapa Tape
.~oK c OTJJllBKaM!I yCTaHaBJJl!BaeTCH Ha 
Il03HUlllO Ol!llCTKll, BTopaH rrapa Tape
.10K, pacrroJJO)!{e1rnaH BHe soHbI .n:ei1cT
BIIH .n:po6eMeTHb!X arrrrapaTOB, Ha Il0311-
L\lll0 sarpysK11 - pasrpysK11. 01111cTKa 
.n:eTaJJei1 .n:po6eMeTHb!Mll arrrrapaTaM11 

.U11aMeTp CTOJJa - 2,5 MM; .n:11aMeTp Tape
JJOK - 0,8 M; Hall60JJbIIIaH Macca OTJJH
BOK - 0,3 T; MaKCllMaJJbHble ra6ap11THble 
pa3Mepb! OTJJllBOK - 0,55X 0,55X0,4 MM; 
Ha1160JJbIIIal! BMeCTllMOCTb OAHOH TapeJI
Kll - 0,3 T; speMl! o,n:Horo UllKJJa Ol!llCT
Kll - 1-4 MllH; l!llCJIO .n:po6eMeTHb!X rOJIO
BOK - 2 

CT o JI o 11 11 c TH o i1 3 5 3M (rrep110.n:1111ecKoro .n:eiicTBllH) 

0TJIHl!aeTCH OT O'lllCTHOro CTOJia MO
.n:eJJH 352 HaJJH'IHeM Tpex TapeJJOK, o.n:Ha 
113 KOTOpb!X HaXOAllTCH Ha Il0311Ullll sa
rpy3KH - pasrpysK11, .n:se - s soHe .n:eii:
CTBHH .n:po6eMeTHb!X roJJosoK. CToJJ rro
sopa1111saeTCH Ha yroJJ 120° 

.U11aMeTp CTOJJa - 3,2 M; .n:11aMeTp Tape
JIOK - 1,3 M; MaKCllMaJJbHbie ra6ap11THble 
pasMepbl OTJJllBOK-0,9X0,9X0,6 M; Hall-
60JJbI1Ia51 BMeCTllMOCTb o,n:HOii: TapeJJKll -
0,53 T; speMl! OAHOro UllKJJa Ol!llCTKll 6es 
KaHTOBKll OTJlllBOK - 1-5 MllH; l!HCJIO 
.n:po6eMeTHb!X roJIOBOK - 2 

.Upo6eMeTHO-,n:po6ecTpyi1HaH KaMepa .UK-lOM 

(rrep110.n:1111ecKoro .n:ei1cTBHH) 

Ilpe,n:Ha3Hal!eHa AJJH O'IHCTKll Kpyn
Hb!X OTJIHBOK, KOTOpble sarpy)!{aJOT Ha 
TeJJe)!{Ky, saKpbIBaeMyJO Ha rrosopoTHblii: 
Kpyr KaMepbI. 3aKpb!saJOT .n:sepH KaMe
pb1, BKJJIO'la!OT nosopOTHblii: Kpyr H .n:po-
6eMeTHble arrrrapaTbl. IlocJJe 01111cTKH 
nposepHIOT Ka11ecrno o6pa6oTaHHbIX rro
sepxnocTei1 (np11 Heo6xo.n:11Mocrn rrpo-
11sso.n:l!T AOilOJIHllTeJJbHYIO Ol!llCTKy). 
.Upo6b H OTXOAbl 11epes OTBepCTllll B 
IlOJJY KaMepb! IlOCTyrraJOT B 6yHKep, 113 
KOTOporo IIIHeKOBb!M TpaHcrropTepoM 
rro,n:aJOTCH B 9JieBaTop, a saTeM B cena
paTOp. 01111meHHal! .n:po6b rrorra.n:aeT B 
.n:po6eMeTHhle arrrrapaThl. Crreu11aJJbHal! 
6JJOKHpOBKa llCKJIIOl!aeT BKJllOl!eH11e ,n:po-
6eMeTHblX arrrrapaTOB rrp11 OTKpb!TblX 
.n:sepSJX KaMepbl 

Ha1160JJbI1111e pasMepbI OTJillBOK (no .n:11a
roHaJIH II BblCOTe) - 2,5 x 1,0 M; HaH60JJb
IllaH Macca OTJJHBOK - 3,0 T; .n:rraMeTp rro
sopornoro Kpyra - 2,0 M; 11acT0Ta spame
Hllll Kpyra - 0,9 06/M11H; rpysorro,n:'beM
HOCTb TeJJeJKKll - 3,0 T; )J.JJllHa II III!!p11Ha 
rpy30BOH IlJIOmaAKll TeJJeJKKll - 1,8 M; CKO
pOCTb rrepeABllJKeHllll TeJieJKKll - 9,3 M/MllH~ 
KOJlll'leCTBO arrrrapaTOB - 1 .n:po6eMeT
Hblll + 2 .n:po6ecTpyii:Hb!X 

.Upo6eMeTHo-.n:po6ecTpyii:HaH KaMepa 372M 

HasHa11eH11e 11 nprrHu11n ,n:eii:cTBHH Te 
JKe 
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BHyTpeHHlle pasMepb! KaMepbl - 3,8X 
X3,8X2,25 M; Ha1160JJbI1Ial1 Macca OTJIH
BOK - 3 T; .n:rraMeTp rrosopoTHOro Kpyra -
2,5 M; rrpOH3BOAHTeJJbHOCTb - 5 T/11; KOJIH-
11ecTBO annapaTOB - 3 ,n:po6eMeTHb!X + 
+ 1 .n:po6eCTpyii:Hblii: 



JI pOOOAJ/CeHUe Ta6A. 150 

Ha3Ha'leHHe H npHHUllD .D.eilc'rBllH T exHH'le cKaH x apaKTep11crnKa 

.LL po 6 e Me TH all Ka Me pa 3 7 4 C (qemrnqHoro nma) 

To :1Ke BHyTpeHHHe pa3Mepbl KaMepbl - 9,0X 
X4,5; HaH60JJbllial! Macca OTJIHBOK - 12 T, 
,llHaMeTp llOBOpOTHOro Kpyra - 3,5 M; npo
H3BO,llHTeJJhHOCTb - 4 T/q; KOJJnqecTBO arr
rrapaTOB - 10 .llpo6eMeTHhlX 

.n p 0 6 e Me TH all Ka Me pa 4 2 6 1 2 (rrpOXO,llHall) 

To :1Ke BttyTpeHHne pa3MephI KaMepbl 4,5 X 4,5; 
HaH60JJhllial! Macca OTJIHBKH - 6 T; ,llHa
MeTp noaopornoro Kpyra - 3,2 M; rrpon3-
DO.llHTeJJbHOCTh - 7,4 T/q; KOJIHqecTBO arr
napaTOB - 2 ,llpo6eMeTHbIX 

.[Lpo6eMeTHall KaMepa 375C 

KaMepa npoxo,llttoro Tnrra tterrpepb!B
Horo ,lleikTBHll c IlO,llBeCHhlM uerrHblM 
KOHBeifepoM H BpaiuaIOIUHMHCll B 30He 
oqHCTKH IlO,llBeCKaMH. 3arpy3Ka H pa3-
rpy3Ka KOHBeifepoB npoH3BO,llllTCll BHe 
30Hhl ,lleHCTBHll ,llpo6eMernblx anrrapa
TOB 

ITpoH3BO.llHTeJJhHOCTh - 100 no,llaecoK/q; 
I!aH60JJbll1He ra6apHTHb!e pa3Mephl OTJIH
BOK - 0,6X0,6X0,7 M; qf!CJIO ,llpo6eMeTHhIX 
arrnapaTOB - 6; CKOpOCTb ,llBl!:lKeHl!ll KOH
aeifepa - 9,6 M/M11H; qacToTa apaiueHl!ll 
IIO,llBeCOK B 30He oqHCTKH - 16 06/~rnH; 
BpeMll BhI,llep:lKKll OTJlllBOK IlO,ll IlOTOKOM 
,llpo6H ,llO 15 MHH 

.[Lpo6eMeTHall KaMepa 376 

AHaJJorHqHall ,llpo6eMeTHOH KaMepe 
MO,lleJJH 375, HO npe,llHa3HaqeHa ,llJlll 
oqHcTKH OTJJHBOK Maccoif .llO 0,32 T. Bh1-
nycKaIOT HeCKOJibKO MO,llH¢HKaUHH, OT
JIHqaJOIUllXCll q11cJJOM ,llpo6eMeTHhlX arr
napaTOB - 3, 6, 9 11J111 12 

MaKcHMaJJhHall npoH3BO.llHTeJJhHOCTh Ka
ME!p 376 rrpa COOTBeTCTBYIOUleM qHcJJe ,llp0-

6eMeTHhlX anrrapaTOB - 27, 50, 70, 90 rro.ll
aecoK/q 

.[Lpo6eMeTHall KaMepa 378 

AHaJJomqHall npe,llhl.llYIUHM MO,lleJJl!M, 
HO npe,llHa3HaqeHa ,llJlll OTJIHBKll Maccoif 
.llO 1,25 T. BhmycKaIOT HecKOJJhKO MO.llH
cjJ11KaUHH, OTJJHqaJOIUHXCll q11cJIOM ,llp0-
6eMeTHblX arrnaparna - 6, 9 llJJH 12 

MaKCHMaJihHall npoH3BO.llHTeJJbHOCTh npH 
COOTBeTCTBYIOIUeM qHcJie ,llpo6eMenihlX arr
rrapaTOB - 14, 19, 23 IlO,llBeCOK 
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§ 48. 06py6Ka 11 3a4HCTKa OTnHBOK 

Owrnii H3 HaH6o.~ee THMeJiblX H Tpy.n:oeMKHX TeXHOJIOrH'leCKHX onepau:Hii B JlHTeii

HOM npOH3BOJJ:CTBe RBm!eTCR o6py6Ka If 3alJHCTKa OTJIHBOK. flpH o6py6Ke OT OTJIHBOK 

or.n:eJIHIOT 3JieMeHTbl JlllTHHKOBofJ: cttcTeMbI, 3aJIHBbl no pa3beMy <t>opMb!, KOHTYPY 3Ha
KOB H B OKHax, a TaKiKe BCeB03MO)KHbJe HepoBHOCTH IlOBepXHOCTeii OTJIHBOK. 06py6Ky 

Bblf!OJIHHIOT nHeBMaTH'leCKHMH MOJIOTI<aMH c lfCflOJlb30BaH!feM 3y6HJI. )J.JIR y .n:aJieH!fll 

3aJIHBvB npHMeHHIOT B03.ll:YlllHO-JJ:YfOBYIO pe3Ky. flpH pe3Ke MeTaJIJI pacnJi aBJIHeTCll 

3Jie!<TpH'leCKOii .n:yroil: If y.n:aJIHeTCll HanpaBJieHHOii CTpyefI C)KaToro B03JJ:yxa. flpH H3-
fOTOB;ieHHH OTJIHBOK 113 U:BeTHblX CilJiaBOB JJ:JIR o6pe3KH BbmopoB JIHTHHKOB HCilOJlh3y

IOT JieHTO'IHble IlHJlbl MOJJ:eJieii JIC80, JIC70-3, JIC70-l, JIC70-2 If JJ:HCKOBble IlHJlbl. 

3alJHCTKY OT,1HBOK Bb!IlOJIHHIOT lllJIH<t>OBaJibHb!MH Mallll!HKaMH (Ta6JI. 151) H .n:py
rHM o6.n:ttp04HO-UI.1H'1JOBaJibHb!M o6opy.n:oBaHHeM (rn6JI. 152, 153). )J.JIH 3 alJHCTKH 

MeJll<HX OT,1HBOK npmv1eHHIOT CTaU:HOHapHb!e o6.n:Hp04HO-lllJIH<t>oBaJibHbie CTaHKH OJJ:H O

H JJ:BYCTOpOHHero HCflOJIHeHHll (rn6JI. 154). B HeKOTOpb!X CJiy'lallx JJ:Jlll 3a'lllCTKll Kpyn

Hb!X OTJ1HBOK 11cnoJib3YJOT no.n:secHble 06.n:11po'IHO-lllJI11<t>osaJibHble cTaHKll. ITptt6bIJIH 

H JIHTHHKH MeJIKHX II cpe.n:HHX OTJIHBOK y.n:aJIHIOT Ha MexaHll'leCKllX orpe3Hb!X CTaHKax 

HJIH ra3osoii pe3Koii. B ycJIOBllHX Maccosoro npo113BOJJ:CTBa JJ:JIH 3alJllCTKH OTJillBOK 

cpe.n:HHX pa3MepoB npHMeHRIOT noJiyaBTOMaTll'leCK He II aBTOMaTHlJeCKHe JIHHHH 

(rn6JI. 155). 



...... 
00 
-.J 

151. Bb16op nma m1enMarn4ecKHX urnmjJonaJJbHbIX MalllHHOK H a6pa3HBOB )l_JJ!l 3aT0•1KH OTJJHBOK 

p 8CllOJIO»i:eHHe MeC'r' 
ITOJlJlem:aLUH x 3aTO"IKe 

Ha Hapy:>KHbIX n sHyr
pemmx Heo6pa6aTbIBae

MbIX qepHbIX rrosepXHO

CTHX, JJerKO)l.OCTylIHbIX )l.JIH 
lIOABO)l.a IllJJHcpoBaJJbHblX 

MalllllHOK c a6pa31l!laM!l 

Ha Hapy:>KHbIX ll sHyT

peHHllx rroBepxHOCTHX, 
rroABepraeMbIX MexaH!l'le

CKOii o6pa6oTKe, JJerKOAO

CTYlIHblX AJJH rroABOAa 
WJJ!lcpoBaJJbHbIX MalllllHOK 

c a6pa3!lBaMll 

rpacjJ11qeCKOe 11306pal!<eHlle 
RbillGJIHHeMblX onepauHH 

lll.nmpoeaJibH8SI M 3WHHK8 
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PacnonoJKeH11e MecT, 
no.1tneJKaurnx saTOqKe 

B BhleMKax, yrny6JieHH
HX, 3axo.n;ax Ha Hapy:lKHhIX 
H BHYTPeHHHX Heo6pa6a
ThIBaeMhIX noBepxHOCTHX 

rpacjmqeCKOe H30opaJKeH!le 
BblnOJJHReMbIX onepa1111A 

!1poaoAJ1CeHue ra6A. 151 
ill;111cf>oeaJJbH8ff M3lll!IHK2 Dp11MeH•eMbIH a6pa3HB 

T11n R MO.IteJJb 

KpaTKaa TexH11qecKaa 
xapaKTep11cT11Ka 
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Ilo Topn.aM pe6ep, nepe-
Mbr<leK, KpOHWTeHHOB 

B OKH8X II OTBepCTll!!X 
llJJll CO CTOpOHOtt np!!MO
yrOJJbHllKa .D.0 200 MM, pac
IlOJJO}l{eHHblX Ha BHyTpeH
HllX nosepxHOCT!IX OTJlll
BOK 

To }Ke, Ho co CTopoHoi'I 
np11MoyroJJbHllKa 6oJJee 
200 MM 

Toynoaa!! 1,30 500 3400 4,3 rra t25xsoxa2 
HIT-2203 

Pa.n11aJJhHa11 1,30 500 4500 6,0 rrrr 1sox25x32 
HIT-2014A 

P a.n11aJJhHa11 0,75 600 3600 3,5 ITB 40 X 40X 13 
HIT-2015 

p aJlliaJJbH a !I 0 '45 600 9000 I ' 9 ru. 20 x 32 x 6 
HIT-2009A fee 25 X 40X 6 

P a.n1taJJhHa11 1,30 500 4500 6,0 rrrr 15o x 25 x 32 
HIT-2014A 

Pa.nrranbtra11 0,45 600 9000 1,9 ITB 40X40X 13 
HIT-2009A 

P a.n.11:aJJhHa 11 0,75 500 4500 3,5 ITB 60 X 50X20 
HIT-20i:5 

90 28 

80 -=--
22 26 

12 20 

40 26 

22 26 

40 25, 

; rr p 11 Me 4 au Ii e. Xapa1nep11cT11Ka a6pa311sos: 3epuo N2 50-80 (fOCT 3647-80), TBep.n.ocTb CT3, CT2, CTI (fOCT 18118-

' 79). 



152. Texnn'lecKa11 xapaKTepnCTHKa nHeBMaTH'leCKHX lllJJH4'0BaJJbHblX PY'IHbIX faalllHH 

MaKcHManb-
l.faCTOTa BpameHHH 

MaKcHMSJZb- Macca 6e3 WnHH.ll.e.IJH, 06/MHK 
Hbli'.% JlHa- H3H MOlU· ra6apHTHbie lllnH¢oaanb-

Mo.11enb MeTp lllRH- HOCTb H3 paaMeph1, MM HOro Kpyra,. 
¢oaanbHOro Ha xonoc-1 110.11 w11HH.ll.eJie, Kr 
Kpyra, MM TOM XOAY Harpy3KOil KBT 

Ilp!!Mble 

ITiill-IM 6 90000 0,06 0 47X 185 0,32 

IllllT-3 12 25000 0,03 0 82X400 1,2 

YII12009A 63 12700 9000 0,45 440X 80 X 65 1,9 

YII12013 63 12700 9500 0,45 400X75 X 62 2,5 

YII12015 JOO 7600 45,00 0,75 510X 115X 93 3,5 

YII12014A 150 51()~ 4500 1,30 565X !64X 127 6,0 

Top~OBbie 

YII12203 125 4580 3400 1,30 320X 150X 200 4,3 

lllPTM 150 3500 1,2 320X 180 X 205 7,5 

YII12204A 175 8500 7000 1,5 275X 250 X 215 4,5 

YII122006 225 6500 6000 1,7 305X 270X235 5,6 

YrJIOBble 

YII12102 175 8500 7000 1,5 362X260 X 175 4,6 

YII12103 225 6500 6000 1,7 365 x 300 x 200 7 

Y3M-IOO 100 4500 0,4 280X 105X73 1,5 

Y3M-150 150 3200 0,6 370 X !57 X82 2,7 

Y3M-200 200 2400 1,0 388X208X90 3,2 
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153. TexH1111ecKaH xapaKrep11cr11Ka 3JJeKTpH1iecKHX mJ1mj1osaJ1bHbtx py'IHblX MalllHH 
3J1eKTp01tR1traTeJ1b 

.Ll11aMeTp lJaCTOTa Mace-a-(~ 
WJ!HcjJOBaJlb· spaUleHHH qaCTOTa fa6apHTHhle 

MoJ1eJ1b noro Kpyra, WllHHJJ.eJUI, 
noTpe6JIHe- spaUleHHH nanpH>Ke- qacTOTa pa3Mep1>1, M~ _lffiOeJIH H Kpy• 

MM 06/M.HH 
MaH MOUl- poTOpa, HHe, B TOKa, fu - ra), Kr 

HOCTb, BT 05 /MHH 

DpHMhie 

113-2002 150 3160 ACHHXpOHHblH c 800 11600 36 200 5851X 166X 158 5,2 
KOpOTK03aMKHYTb!M 
poropoM 

113-2003 200 2750 To )Ke 400 2750 220 50 480X247'X 214 9,5 

l13-2004A 150 3800 AD-33-A 800 11600 36 200 5'85iX l 66X 158 5,5 

H3-2005 JOO 5450 0.!lHo<t>a3HblH KOJJ- 400 220 50 533X 122X 112 4,75 

JJeKTOpHb!H 

H3-2006A * 125 11700 AD-43-M 1600 11700 36 200 590-X 14-0X 125 7,5 

J.13-2007 40 19000 0.!lHO<i>a3HblH KOJI- 600 220 50 510X 100X 82 3,0 
JJeKTOpHb!H 

J.13-2008 63 ]2{)00 To )Ke 600 220 50 576X86X86 i3,8 

YrJJOBbte 

l13-2102A * 225 6800 AD-43-A 1600 11700 36 200 467.·x 288 x 184 8,2 

l13-2103A * 175 8500 AD-43-A 1600 11700 36 200 467X262 X 184 8,0 

CD .. 0Kpy)l{Hall CKOpOCTb Kpyra 80 Mf c. 



154. Crnu.uoHapHbie o6.u.upo•rno-IIIJIH¢losaJihHhie CTaHKH I 
CTaHOK 

.U1rnMeTp 
urnmPosaJib
HOro Kpyra, 

MM 

OKpy»rna:IKopocn,. 
lUJJHCj)OB bHOfO 

J<Pyra Mc 

3M636 ( CTaU.HOHapHblH JI.8YCTOpOHHero HCIIOJIHe
HHH) 

3437I1 ( CTaU.HOHapHblH rrpa80f0 H Jie8oro HCIIOJI
HeHirn) 

3435 
3436 

3374K (rro.u.8eCHOH) 
3A382 (c rn6KHM 8aJIOM) 

600 

750 

500 
600 
400 
20-0 

155. JlHHHH JI.JIR 3alJHCTKH OTJillBOK 

.. = ·? 'lHcno ¥:: 1lHcno ~~ 0 epaw.eHllR "' CT3JlbHblX "'= o6opOTOB "' 
JIJIHllH ~~ llITIHH.11.eJJeH 

,g. <.) J(llCKOB (Hnll 3arpy3Ka 
00 wnmponanh- 0,.; wnmposanb- OTJIHBOK .. - "'0 HhIX ro.110-
"'.0 HblX rOJIO- :E"' =~ BOK) Ou BOK, 06/MllH "'= e>,o "'"' c:"' CP b 

11694 (rroJiya8TOMa- 32 -
TH'lecKall) 

90 1 (8) Bpy'lHYIO 

A8TOMaTH1JecKal! 50 1450 - - A8ro~rnrH-
( KOHCTPYKU.HH lJeCKH 
Hl1I1rpaKropoceJib-
Mam) 

§ 4~ rpyHTOBaHHe OTflHBOK 

J;.-32 
( 

50 

50 
50 
40 

Bh1rpy3Ka 
OTJIH.BOK 

A8TOMaTH-. 
qecKH 

I1epe,n ornpa8KOH rrorpe6HTeJIIO OT JIH8KH rpyHTYIOT c u.eJib!O 3aIIJ.HTHTb HX II08epx
HOCTH OT Kopp03HH. I1po,nom1rnreJibHOCTb saru.HTHOfO ,nefiCT8Hll rpyHTOBKH sa8HCHT OT 
YCJI08HH xpaHeHHll OTJIH80K; rrpH xpaHeHHH OT.i:IH80K 8 IIOMeIIJ.eHHHX CKJia,na cpoK ,nefi
CT8H51 rpyHT08KH - 25-30 JI.Hefl, npH xpaHeHHH OTJIH80K Ha OTKpblTblX TIJIOW:3Jl.K3X 
CKJia,na TOlJelJHaH Kopp03Hl! n0518JllleTC.51 Y*e Ha 5-15-fi ,neHb 8 3a8HCHMOCTH OT 
8Jia:lKHOCTH arMoccpepbI. EcJIH cpoK saw:Hrnoro ,neficTBHH rpyHT08KH HCTeK, ro rrepe.n. 
OKOHlJ3TeJibHb!M HaHeceHHeM JiaKOKpacolJHblX IIOKpblTHH (ra6JI .. 156) OTJIH8KY 8H08b 
Ol!Hll\31CT H rpyHTYIOT. 

JiaKOKpaCOlJHbie Marep1rnJihl rrepeMeIIIH8aIOT B KpaCKOMelliaJIKax, B KOTOpb!e rro
O'lepe.n.Ho 33JIH8a!OT rpyHT08Ky, paCTBOpHTeJib (yafIT-CIIHPHT, KCH.10JI HJIH COJ!bBeHT 
KaMeHHOYfOJibHb!H), CHKKaTH8. 3areM rrepeMellieHHhle H ,ll08e,lleHHble ,llO pa6oqefi 8513-
KOCTH rpyHTOBKH pasmrnaIOT B rapy H pa3803l!T no pa60lJHM MecraM. Ha pa60lJHX 
Mecrax B KpacKOMemaJIKaX MeHblliefi BMeCTHMOCTH rpyHT08KH HerrpepbIBHO nepeMeIIrn-
8alOTC51 c a.eJihIO rrpe.u.oTBpaTHTh o6pasosmme oca.zIKa. HaH6oJiee rrporpecCHBHhIM crro
co6oM rrpHf0108JieHHll H HCnOJih3083HH51 rpyHT080K Ha pa60lJHX Mecrax ll8JI51eTC51 npo-
1\eCc MexaHH3npo8amrnro rrpuroro8Jie1rnH H pas.u.aqu ux no pa601JHM MecraM rpy6onpo-
80,llOM. fpyHTOBKa IIOCTOHHJIO U.HPKYJIHpyer no 3aMKHYTOH CHCTeMe, lJTO HCKJIIOlJaer 
pacc,1oeHHe HX KOMITOHeHTOB H COKpaw:aer rpy.u.oeMKOCTb rrpHroT08JieHH51 H pa3.U.31JH. 

ITepe.11 rpyHT08aH11eM no8epxHOCTH o•mru.a10r or rpH3H, rrecKa, IIhlJIH H rpacpHro
BhIX HaJieT08, H3 KapMaH08 H KaMep OTJIH80K y.11aJIHIOT ,npo6b. I1pOMbIBaIOT H o6e3-
:lKHpHBalOT OT.1HBKH B yafIT-CI!HpHTe HJIH 8 ru.eJIOlJHOM paCT80pe (cocTa8, r/JI: e.11KHH 
Harp- 10, rpHHarpHfi<Poccpar- 15, :lKHJI.KOe cTeKJIO - 4). ITocJie rrpoMhIBKH 8 yafir
cnHpHre OTJIHBKH cymar 15-30 MHH Ha 803,llyxe rrpH KOMHaTHOH TeMneparype. 
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\ 156. OcHOBHble JiaKoKpaco'IHbie MaTepnaJibl 

ITpnMeHHeMhil\ 
pacTBOpHTeAb 

Paooqae BHSKOCTb 
npH t - l&-:-23°C 

I .1.1n11 ny nbeepa-
.1.1,111 KHCTU SSTOpa 

fpyHT 
fcl>-032 

fcl>-020, fpyHTOBaH11e OT- K:cHJJOJJ (fOCT 22-30 18-24 

fpyHT <l>JI-03K 
(fOCT 9109-81) 

fpyHT 
(fOCT 
79) 

<I>JI-086 
16302-

BaTyMHblii JJaK 
BT-577 (fOCT 
5631-79) 

JIHBOK 06bl'IHOf0 9949~76), COJ!b-
Ha3Ha'leHHll BeHT KaMeHHoyrOJJb

Hblii (fOCT 1928-
79) HJJH CMeCb O,ll
HOro H3 HHX c yaiiT
CI!HpHTOM (fOCT 
3134-78 *) B COOT
HOIIIeHHH 1 1 

fpyHTOBaHHe OT
JJHBOK, pa6oTa!OW:HX 
B TPOllH'leCKHX yc
JJOBHllX 

To )Ke 

fpyHTOBaHHe OT- K:cHJJOJJ HJIH cMeCb 
JJHBOK H3 aJJIOMH- KCHJJOJJa c yaiiT-CllH
HHeBblX CllJJaBOB H pHTOM B COOTHOIIIe
CTaJJH, pa6oTa!OW:HX HHH 1 1 
11pH TeM11epatype 
,llO 200° C 

BpeMe}rnoe 3a-
W:HTHOe llOKpbITHe 
OT JJHBOK 113 qepHb!X 
CllJJaBOB, 110,llBep
ra!OW:HXCll TepMoo6-
pa6oTKe (11pH Tep
Moo6pa6oTKe Bblro
paeT) 

Yaiit-c11apaT, KCH
JJOJJ, COJJbBeHT Ka
MeHHoyroJJbHblii 
(fOCT 19·28-67) 

22-25 18-2<> 

14-1& 

2C>----24 20-25· 

TI p H M e 'I a H H ll: 1. Ilepe,a rpyHToBaHHeM B COCTaB rpyHTOBOK <I>Jl-03K H 
<l>JI-086 BBO,lll!T 4% (oT MaccbI rpyHTOBKH) CHKKaTHBa N2 63 HJJH N2 64 (fOCT 
1003-73). 2. CoJJbBeHT KaMeHHoyroJJbHblii H KCHJJOJI 11paMeHll10T ,llJJH o6e3:lKHpnea
HHH H 11p0Mb!BKH OTJJHBOK. 

IlpOMb!BKY OTJJHBOK B w:eJJO'IHOM pacTBope BblIIOJ!Hll!OT TaK: o6e3:lKHpHBalOT HX 
2-3 MHH CTpyiiHblM MeTO,llOM llPH t=70...;-80° C, ,aBa)K,llbl llpOMb!Ba!OT ropH'!eii BO,llOH 
llPH t=80° c B Te'!eH11e 1-2 MHH H cyIIIaT 5 MHH (cyIIIKa HCKYCCTBeHHall npH f= 
= 100° C). 0TJIHBKH 11pOMbIBa10T H o6e3)KHpHBa!OT B MOe'IHOii MaIIIHHe (oTJJHBKH Mac
coii ,llO 1200 Kr) HJJH KHCTb!O. 

CJJoii rpynTOBKH HaHOCHT 11yJJbBepH3aTOpoM (0,45, A-31), KHCTb!O HJJH oKyHaHHeM 
(OTJJHBKH Maccoii ,llO 20 Kr), a TaK)Ke B KaMepax 11pOXO,llHOf0 HJJH TYllHKOBOro THlla 
H Ha 110.nBeCHb!X KOHBeiiepax. CyIIIaT CJJOii rpyHTOBKH Ha CTeJJJJalKaX ( ecTeCTBeHHaH 
cyIIIKa: f= 18723° C, 11po,nOJJ)KHTeJJbHOCTb 48 q - ,nJJll rpyHTOBOK r<D-020, r<I>-032, 
24 'I - ,nJJll rpyHTOBOK <t>J1-03K, <I>J1-086) H B CY!ll.HJ!b~b!X KaMepax 11poxo.nHoro HJlH 
TYllHKOBOro THlla (ucKyccTBelrnall cywKa: t= 18-:-23 C, 11po.noJJlKHTeJJbHOCTb 4{}-

45 MHH). 
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,[LJJH rpyHTOB3HH51 OTJlHBOK npHMeHHIOT T3K)Ke yCTaHOBKH 6e3B03.llYIIIHOro Jt~He
ceHH51 (Y5P), npHHUHn ,ller1cTBll5! KOTO]lb!X OCHOBaH Im C03.ll3HHH BblCOKOfO ,llaB.JjkHH51 

Ha.ll nosepxHOCTbJO rpy1noBOK B cneu11aJJbHOM yCTpoiicTBe. K ocHOBHhIM npeHMy,rn.eCT
BaM 3TOro cnoco6a rpyHTOB3HH51 OTJJHBOK no cpaBHeHJllO c nHeBM3TH'leCKllM OTi\OCHT: 

COKpaw:eHHe pacxo,D,a rpyH10BOK ,llO 25 % , yMeHblileHHe noTpe6Hoii MOW:HOCTH ,BeHTH
JJ511.(HOHHOH CHCTeMbl H B03MO:tKllOCTb OK]l3CKH OTJJllBOK BHe KaMep, nOBbilileH.he npo
ll3BO,llHTeJJbHOCTH 1py ,lla. 

r Jl AB A IX 

TEXHH~ECKHlii KOHTPOflb H AECl>EKTbl OTnHBOK 

§ 5~ TexHH4eCKH~ KOHTponb 

KoHT]lOJJb 3a Ka'!eCTBOM BhmyCKaeMbIX 0T.1HBOK ocyw:ec1BJJ5IeT OT.lleJJ TeXHH'lecKo

ro KOHT]lOJ151 (OTK). Pa6orn KOH rpoJJepoB OTK, KaK npaBHJJo, cneuHaJJH3HposaHa H 
K3)!{,ll0e nO,ll]l33,lleJJeHHe OT,lleJJa BblllOJJH51eT CTporo onpe,lleJJeHHbie cjlyHKUllH, K KOTO

]lb!M OTllOCHTC51: 

KOHT]lOJ!b KalJeCTBa H3fOTOBJJeHH51 H 3KCnJJyaTal.(HOHHOro COCT051HH51 TeXHH'leCKOH 

ocHacnrn; 
KOHT]lOJ!b KalJeCTBa 113fOTOBJJeHH51 MO,lleJJb!IbIX KOMTIJJeKTOB; 

BXOAHOH KOHT]lOJ!b Ka'leCTBa OCHOBHblX H BCllOMOraTeJJbHblX MaTepHaJJoB; 
Bbt6op0'1HbJH noonepauHoHHb!ii KOHT]JOJ!b HCl10JJHeHH51 TeXHOJ!OrH'leCKOfO npo-

uecca; 
KOHT]l0J1b KalJeCTBa fOTOHbIX OT.111BOK. 
3a llCKJ!lO'leHHeM KOHT]l0J151 KalJCCTBa rOTOBb!X OTJJllBOK, nepe'IHCJJeHHhie Bblllie 

cjlyHKUHH OTK c1poro He perJJaMeHrnpoBaHbI H onpe.lleJJHJOTCH BHYTJleHHeii CTJlYKTy
poii np0113BO.llCTBa, pa3JJH'IHblMH llHCTJlYKUHHMll H llOJJO)KelIHHMll. 

OCHoBahHeM ,llJIH KOHT]lOJJ51 Ka'lecrna rOTOBbIX OTJJHBOK (Ta6JJ. 157, 158) cJJy)KaT 

fQCThI, ,lleHCTBYJOW:He TeXI!ll'leCKHe ycJJOBH51, qepTe)KH Ha OT'111BKY CO cneuHaJJbHbIMH 

KOHCT]lYKTHBHb!MH H TeXHOJ!OfH'leCKHMH Tpe6oBaHH51MH K Heii. 

157. BH.ll.bl KOHTpOJ!ll OTJIHBOK 

KoHT]lOJJh pa3MepHoii TO'IHOCTH 

0TJJHBKH npoBepHIOT Ha COOTBeTCTBHe HX 
qepTe)Ky. l\OHT]lOJ!b BblnOJJHHIOT Ha nmne 

JIHHeiiKoii, lIITaHreHUHpKyJieM, peiicMyCOM, 

UHpKyJieM, rna6JioHaMH II .llPYrHM llHCTpy

MeHTOM 

TipoBepHIOT Ka)K.llYIO nepByJO napTHIO 

OT JJHBOK nocJie CMeHbl MO,lleJibHOfO 
KOMnJieKTa, nepHO,llH'IHOCTb KOHT]l0JI51 

llOCJJe,llyJOW:llX napTHH ycTaHaBJIHBalOT, 

llCXO.ll51 H3 KOHKpeTHblX ycJIOBHii npoH3-

BO.llCTBa (MaTep11aJJa MO,lleJIH, cepHHHO

CTll 3aKa3a, MaCCbl OTJIHBKH II T • .ll.) 

K 0 H T p 0 JI b B H e lII H e r 0 B II .ll a K a q e c T B a n 0 B e p x H 0 c T II 0 T JI II B 0 K. 

BhIHBJieHHe .lle¢eKTOB 

KoHT]lOJih BblllOJIHHJOT BH3yaJJbHO Ha co
OTBeTCTBHe OTJIHBOK TeXHH'leCKHM ycJJOBH

HM; B HeKOTO]lblX cJiy'la51X (npH cep11iiHOM 
H MaCCOBOM npOH3Bop:cTBe) - c HCnOJJb30-
B3IIHeM OTJIHBKH-9TaJJOJrn; rnepoxoBaTOCTb 

nosepxHOCTll (fOCT 2789-73) onpe,lleJIH
JOT no cneuHaJibHhIM o6pa3UaM. ,UecjleKTbI 

OTJIHBOK Bbl51BJI51IOT BbI6opo'IHOii MeXaHH'le
CKOH o6pa6oTKoii, MarHHTHoii .llecjleKTOCKo

n11eii, peHTreHOBCKHM cnoco6oM KOHT]l0Jl51 

II .ll]l. 
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TiepHO,llH'IHOCTb KOHT]lOJI51 ycTaHaBJJH

BaJOT B COOTBeTCTBllH c TeXHll'leCKHMH 

ycJJOBllHMH OTpaCJl!I HJJll TeXHOJIOfH'le

CKHMH HHCT]lYKUHHMH npe.llll]lH51TH51. lfa 
KpynHbIX OTJJHBOK nposep5110T K3)!{.llYIO, 

MCJJKllC II cpe,llHJle - Bbl6opoqHo (30-
70 % HX o6oeMa) 



JI po80AJ1Ce1-we Ta6A. 157 

XapaKTepwcrnKa KOHTp0.1H nepHOJUPIHOCTb KOHTpOJlSI 

l\OHTpOJib MexaHll'!eCKIIX CBOHCTB 

TipoqHOCTb OTJIHBOK oTipe.neJIHIOT TIO CTie

uHaJibHb!M OTJIHTb!M o6pasuaM, TIPHJIHBaM 
OTJIHBOK H Bb!pesaHHb!M H3 OTJIHBOK o6pa3-

uaM. Tsep.nocTh oTipe.neJIHIOT Ha OTJIHBKe H 
B HeKOTOpb!X CJiyqaHX Ha o6pasuax, Bb!pe

saHHb!X II3 OTJllIBKH 

Ha Tipo'IHOCTb TiposepH!OT KaM.!lYJO 
TiapTHIO OTJllIBOK;· Ha TBep.!lOCTb - KaM

.!lYIO KPYTIHYIO ornlIBKy, cpe.!lHIIe II MeJI
KIIe OTJllIBKII KOHTPOJIIIPYIOT BbI6opoqHo 
B COOTBeTCTBHII c TeXHOJ!OfliqecKIIMII 

HHCTPYKUHHMII 

l\OHTpOJib MHKpOcTpyKTypb! 

MHKpOCTPYKTYPY OTJIHBOK TiposepH!OT TIO 
cTaH.napTHb!M o6pasuaM - TIPIIJIHBaM II TIO 

BblpesaHHb!M H3 OTJIIIBOK o6pasuaM. lfa o6-
pa3I:J;OB 113fOTaBJIIIBa!OT lIIJIIl(flb! 

l\OHTPOJIIO TIO.!lBepra!OT Bee oTBeTCT
BeHHbie OT JIIIBKII, OT JllIBKII o6iuero Ha3-
HaqeHHH TiposepH!OT Bb16opoqHo B co
orneTCTBIIH c TeXHOJ!OfllqecKoii IIHCT

PYKUHeii 

l\OHTpOJib XHMII'!eCKOrO COCTaBa 

OTJIIITble o6pasubl IIJIII cTpyMKY OTJIIIB- I 
Kil TiposepH!OT B J1a6opaTop1111 MeTO.!lOM XII
MIIqecKoro IIJIII cTieKTpanbHoro attan11sa 

TiposepH!OT KaM.!lYIO TiapTII!O OTJIIIBOK 

l\OHTPOJ1b Ha fH.!lPOTipOHHUaeMOCTb 

HcTib!TaHIIe TipoBO.!lHT Ha creH.nax. B 11c- TiposepH!OT KaM.!lYIO oTJifl11Ky, eCJIII 
Tib!Tb!BaeMy!O TIOJIOCTb HaJIIIBa!OT MII.!lKOCTb rpe6yeTcH TIO TeXHIIqecKIIM ycJIOBIIHM 

(so.ny, Kepoc11H) .no Tpe6yeMoro ypoBHH. 
MecTa TeqII oTipe.nenHIOT BIIsyaJibHO. OT-

JIIIBKII, pa6oTa!OIUIIe TIO.!l .naBJieHIIeM, IICTibl-
Tb!Ba!OTCH TIOCJie MexaH11qecKoii o6pa60TKII 

l\OHTpOJib Ha COOTBeTCTBIIe OTJIIIBKII CTieuIIaJibHb!M 
KOHCTpyKTOpCKIIM II TeXHOJIOfliqecKIIM Tpe6oBaHIIHM 

TiposepH!OT TO'IHOCTb HeKOTOpb!X reoMeT
pIIqecKIIX pa3MepoB (HaTipIIMep, MeCT co

IlpHMeHIIH); HaJIIIqIIe cneuIIaJlbHb!X TpaHC
TIOpTIIpoBoqHbJX CK06, uaTicj>, pblM-60JITOB, 

a TaKMe TeXHOJIOfllqecKIIX TIPIIJIIIBOB, Tiepe

MbJqeK, HaTiyCKoB; KOHTpOJIIIPYIOT IlOKpbITIIe' 
OTJllIBOK CTieu1IaJ1bHb!MH rpyHTaMII, IIX Ma

POCTOHKOCTb II .npyrne TiapaMeTpb!. OcHo
BaHIIeM .!lJIH KOHTPOJI51 51BJl51eTC51 qepTeM 
JIIITOii .neTaJIII 

Tiposep51IOT KaM.!lyIO KPYTIHYJO OTJllIB
Ky, cpeAHHe H MeJIKHe OTJIHBKII BbI6o
p0'1HO B COOTBeTCTBHII c TeXHII'leCKIIMII 

yc"~OBIIHMH II TeXHOJ!OfII'leCKHMH IIHCT

PYKlLHHMll Tipe.nnpIIHTIIH 

J\OHTpOJib MaCCbl 

0TJIHBKH B3BellJHBa!OT IlOCJie TiposepKII 
IIX Ha reoMeTpIIqecKyJO ToqHOCTb 

ITepHO.!lH'lHOCTb K011TpOJI51 ycranasJIH
saJOT B COOTBeTCTBHH c TeXIIll4CCKHMI1 

ycJIOBHHMH orpaCJIH 
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158. Hepa3pywa10W,He MeTO,ll,bl KOHTPOJUI OTJIHBOK H3 MarHHTHblX MeTaJIJIOB/ 
H HX cpaBHHTeJibHaH ou;eHKa 

Uenecoo6pa3HOCTb MeTOAa KOHTpOnK no BHAaM 
Ae<jJeKToB 

.. 
r :0 

0CHOBHble eapHaHTbl MeTOAOB Hepa3pywa10- = .. .. .. mero KOHTpOnH u i :0 :J! 02 == === 
:0 ... = .... = 

~= ~~= "' .., ! .. >. .... 
>. r:::~ =""'-"'" " >. .. 

MeTO,ll,bI npoH11Ka10meii: pa,!1,11au;11H 

PeHTre11orpa<t>11H 
Pe11neHocKorr11H 
Pa,ll,110aKTllBHh!e 1130TO!lbl + I :: l + 

YJibTpa3BYKOBh!e MeTO,ll,bl 

KoHTaKTHhlii: ::ixo-MeTo,ll,: 
HOpMaJibHble JIYTIH 
C,ll,BllfOBble BOJ!Hbl 
rroaepxHOCTHble BOJ!Hbl 

HMMepc110HHh!ii: ::ixo-MeTOA: 
HOpMaJibHhle JIYTill 
HaKJIOHHbie JIYTill 
noaepxHOCTHble BOJ!Hbl 

MeTOJl: 
Te11esoii 
pe30H3HCHblH 
co6cTBeHHOii TJaCTOTbl 

+ 
+ +1 

+ 
-H 

+ 

+ 

+ 
+ 

+ 

+ 
+ 

+ 
+ 

+ 
+ 

MarHllTHo-nopoIIIKOBble MeTOJlbl 

MeTO.D: rrp11 rrepeMeHHOM TOKe: 
MOKpblH 
cyxoil 

MeTO)l rrp11 IIOCTOHHHOM TOKe: 
MOKpblii 
cyxoii: 

+ 
+ 

+, 
+ 

+ 
+ 

3JieKTpOM3J'HllTHble MeTO,ll,bl 

MeTo.D:: 

BllXpeBblX TOKOB + 
MarHllTHoro IIOJIH + 
orrpe,ll,eJieHllH rroJieii: pacce11saH11H 

( <t>epp030H,ll,0Bblii:) rrpOBO,ll,llMOCTH + 
Ha l!OCTOHHHOM TOKe 

+ 
+ 
+ 
+ 

+ 
+ 

"' .. 
u 
0 .. 
u 

= g. 
r::: 

+ 

+ 
+ 

+ 
+ 

+ 
+ 

+ 

+ 
+ 

MeTOJlbI npOHHKaRlm11x :lKllJlROCTeii 

MeTO,ll,: 

!!pOHllKaIOID;llX Kpac11TeJieii +. 
JIIOM1111ecue11THblX rrpoH11Ka10m11x + 
)Kll,ll,KOCTeii: 

+ 
+' 

+ 

.. 
= = = :J! .. .. 
o. o .. .. 
>. <> = >. .. r::: 

+ 

+ 
+ 

+ 

+ 

+ 

+ 

.. .. = = = ill a 
=" oO ., .. 
i: 0 
0" 

+ 

+ 

+ 

+ 
+ 

+ 

TI p II Me q a H II H: 1. 3HaKOM «+» OTMeTieHa u;eJiecoo6pa3HOCTb BblHBJieHllH ,ll,e
<t>eKTa COOTBeTCTBYIOID;llM MeTO,ll,OM, 3H3KOM «-» -- HeD;eJiecoo6pa3HOCTb. 2. 3 HaKOM 
«*» l!OMeTJeHa ::i<t><t>eKTllBHOCTb MeTO)la KOHTpOJIH IIpH ycJIOBllll, eCJill Jlyq HanpaBJieH 
rrapaJIJieJibHO Tpeiu;11He. 

196 



§ 51. Aecpe1<rb1 orn11eo1< 

,IJ,ecpeKTbl OTJIHDOK rro.n:pa3.11.eJillJOT Ha tJeTblpe rpyrrrrbl (Ta6JI. 159). Crroco6 HC
npaBJieHHll HX Bbl6HpaIOT B 3aDHCHMOCTH OT DH.II.a H xapaKTepa .n:e¢eKTa. HarrpttMep, 
HeKOTOpb!e OTKJIOHeHHll OTJIHBOK no reoMeTpHH, rrpHrap, 3aJIHD II .11.pyme .n:e¢eKTbl HC
rrpaBJillJOT .11.0IIOJIHHTeJibHOH o6py6Koii, O'lllCTKOH, 3a'lHCTKOH II MexaHll'lCCKOH o6pa
OOTKOH. K Hatt6oJiee c"'!O)l{HbIM crroco6aM 11crrpanJ1emrn (Ta6JI. 160) OTJillBOK ornocnr
cll cnapKa. 

1) lllepoxonaTOCTb, 2) 
npurap, 3) rronepxHOCTHoe 
oKHCJieHHe, 4) y)KHMHHbI, 
5) crraii, 6) 3aJIHBbl, 7) 
Hap OCT 

159. fpyrrrra .n:e¢eKTOB 

OrnK•rnrenbKh1e npK3HaKK 
.1.ecpeKTa 

,IJ,e¢eKTbl IIOBepxHOCTH 

fpy6all (lllepoxonarnH) rro
nepxHOCTb, CKB03Hble llJIH IIO
nepxHOCTHble c 3aKp,YrJieHHbl
MH Kp8llMH r.u;eJIH B TeJie OT
JIHBKll, KaHaBKll HJ!!! BIIa.11.HHbl 
Ha IIJIOCKOCTllX, o6pa30BaHHble 
rrpocJIOHKOH ¢opMOBO'lHoro 
MaTepHaJia H IIpHKpblTble CJIO
eM MeTaJIJia, pa3JIH'lHble no 
BeJIH'lHHe H paCIIOJIO)l{eHHJO 

pe6pa, BblCTYIIbl, rrpHJIHBbl, He 
rrpe.11.ycMOTpeHHble qepTe)KOM 

0CHOBHhle npHlfHHbl 
B03HHKHOBeHHH 

He co6mo.11.eH11e TexHo
JIOrHH rrpHrOTOBJieHHll ¢op
MOBO'lHblX H CTep)l{HeBb!X 
cMeceii, TexHoJiorHll 113ro
TOBJieHHll ¢opM II CTep)K
Heii, Hll3KaH TeMrrepaTypa 
pacrrJiaBa, MaJiall CKOpOCTb 
38JIHBKH ¢opM 

,II, e ¢ e K T bl p a 3 M e p 0 B, cp 0 p M bl H M a c c bl 

1) He.11.oJIHB, 2) c.11.n11r, 
3) pa3HOCTeHHOCTb, 4) KO
po6JieH11e, 5) BblJIOM, 6) 
II0.11.YTOCTb, 7) rrepeKOC H 

.11.p. 

1) TpeW:HHbl 
2) Tper.u;HHbl 
3) paKOBl!Hbl 
4) paKOBllHbl 
5) paKOBHHhI 
6) paKOBHHhI 
7) B<:KllII 

rop51q11e, 

XOJI0.11.Hble, 
ra3onble, 

nectJaHble, 
yca.11.otJHble, 
IIIJiaKOBble, 

ITpon3BOJibHbie cpopM006pa-
3oaaH11H Ha OTJIHBKll, IIOJiy
'leHHb!e a pe3yJibTaTe 11cKa)Ke
HHH reoMeTp!!H M0.11.eJibHOfO 
KOMIIJieKTa, ¢opMbl H CTep)K
H51 

IToHH)!{eHHe )Kl!.ll.KOTeKy
qecT11 crrJiaaa, He.11.ocTaroq
Hhlii Harrop 11 MaJiaH rrop
u.1151 pac11J1aaa, yTetJKa 
pacrrJiaaa 113 ¢opMbl, 3a
TPY .11.HeHHaH yca.11.Ka oT
JIHBKH. ITJioxoe cocTOHHHe 
TeXHOJ!Or!l'leCKOii OCHaCTKH 

II .11.p. 

,IJ,e¢eKTbl TeJia OTJIHBOK 

CKao3Hble HJIH HecKB03Hble 
paapb!Bbl B TeJie OTJlllBKH, 
HMeJOW:He OKllCJieHHble H He
OKHCJieHHble rroaepxHOCTH; OT
Kpb!Tble HJIH 3aKpb!Tble IIOJIO
CTH B TeJie OTJIHBKH, 38IIOJI· 
HeHHble HeMeTaJIJIH'leCKHMH 
BKJIJO'leHH51MH 

HeTexHoJiorn'lHOCTb KOH
CTPYKU.HH OTJIHBKH, He.11.0-
craTo'lHaH rro.11.aTJIHBOCTb 
CTCp)l{Heii, OTKJIOHe1-me 
pacrrJiaBa OT XHMH'leCKOrO 
COCTaBa, paHH5151 Bbl6HBK8 
OTJil!BKll H3 <jJopM, He.11.0-
CTaTO'lHOe IIllTaHHe OTJIHB
Kll rrp11 oxJia)K.11.eH1111, cJia-
6oe HJIH HepaaHoMepHoe 
yrrJIOTHeH11e ¢opM, CTCp)!{
Heii, IIJIOXa51 neHTllJI51U.H51 
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II poaoA:J1Ce1we m6A. 159 

BHJL JLe<jleKTa 
0TJIH4HTeJibHbie npH3HaKH 

JLecjl_eKTa 
0 CHOBHbre npH4HHbl 

B03HHl<HOBeHmI 

.ll.ecpeKTbl MaTep!!aJIOB 

I) HecoorneTcrn11e 110 TiosbIWeHHOe !!Jiii 110H11:a<eH- He11paBHJibHO Ha3Ha'leH 

XllMlllJeCKOMY COCTaBy, 
2) HeCOOTBeTCTBl!e 110 

cTpyKType, 3) HecoorneT
CTBHe 110 MexaHl!lJeCKHM 

CBOllCTBaM, 4) HeCOOTBeT
CTBHe 110 c11el.(HaJJbHblM 

CBOllCTBaM 

Hoe 110 cpaBHeHl!!O c 3aAaH- !!Jiii llC110JIHeH TeXH OJ!Ofll 

HblM COAepiKaHHeM XHMl!lJe- 'leCKllii 11pol.(ecc H3fOTOBJJe
CKHX 3JJeMeHTOB OTKJIOHeHl!e HllH OTJlllBKll ( OTCYTCTBHe 

110 seJIHlJHHe, cpopMe, CTpoe- XOJJOAHJibHllKOB, 11HTalO
HHIO HJJH pac11peAeJieHlllO B Il\HX 6o6b!WeK, 11ptt6bIJJeii 

c11Jiase CTPYKTYPHbIX cocTaB- H T. A.). He11paBHJibH aH 
JIH!Oll\llX, 110HH:a<eHHbie 110 OT- WllXTOBKa, He co6JJIOAaeT

HOWeHHIO K HOpMe MexaHl!lJe- CH TeXHOJJOfllH 11JJaBKH 
CKHe noKa3aTeJIH; HaJIH1!He II Ap. 
TBepAbIX MeCT B OTJillBKe, He 

110AAa!Oll\HXCH MexaH1111ecKoii 

o6pa6oTKe 

160. Cnoco6b1 11rnpasJJeH11H .11.e¢leKTOB 

XapaK-repHcrnKa 

.ll.yrosaH csapKa 

fopH11al! csapKa . .ll.ecpeKTHoe MecTO Tll\a

TeJibHO pa3AeJlb!BaeTCl! .11.0 110JIH0f0 yAaJie
HllH 11opa:a<eHHOrO CJ!Oll MeTaJIJia. 0TJillBKY 
HarpesaJOT B 11e1111, ra30BOM roptte llJIH 11e

peHocHoii ra3osoil ropenKoii AO t = 3507 
7000 c. 06beM paKOBHHbl 3al10J!Hl!IOT Ha-

11JiaBJil!eMblM MeTaJIJIOM (.11.0JI:a<eH 6b!Tb 
6Jill3KllM 110 XllMl!11eCKOMY COCTaBy K MaTe

p!!aJiy OTJ1HBK11). Ha11JiaBJ1l!eMblii MeTaJIJI 

110A.IJ.ep:a<!!Ba!OT HeKOTOpoe speMl! B :a<llA
KOM COCTOl!Hllll c l.(eJib!O BblpaBHl!Tb XllMll-
11ecK11ii COCTaB II yAaJil!Tb HeMeTaJIJill1!eCKlle 

BKJJ1011eHHll. Tiocne csapK11 OTJillBKY !!Jiii Ae

¢leKrnoe MeCTO BHOBb HarpeBa!OT AO 11ep

BOHalJaJ1bHOii TeM11epaTypb1 II 3aTeM Me)I.

JleHHO OXJ!a:a<Aa!OT 
XoJIOAHYJO csapKy Bbll10J!Hll!OT 6e3 Ha

rpesa c 11peABap11TeJ1bHOii Tll\aTeJibHOii TIOJI.
rOTOBKOH II pa3AeJIKOH 11opa:a<eHHoro Me
CTa OTJillBKll. Ha11nasKa MeTaJina - OAHO

CJIOiiHal! llJIH MHOrOCJIOHHal! BaJll!KaMll, 110 

Heo6XOAllMOCTll c 110A11eKaHKOH 
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Hc11paBJIHIOT (Ao MexaH1111ecKoii o6-
pa6oTKH) CKB03Hble AecpeKTbl CTeHOK OT

JIHBOK, HCl1b!Tb!Ba!Oll\HX AHHaMHlJeCKH e 

Harpy3KH; Hel1JJOTHOCTH CTeHOK pe3ep

syapos c pa6011HM AaBJJeHtteM 6oJJee 
600 KTia, AecpeKTbl o6pa6aTbrn aeMbIX 

11osepx11ocTeii, pa60Ta10ll\HX Ha TpenHe 
H 113HOC. TioCJJe MexaHH'leCKOii o6pa6oT

KH (wa6pOBKH, WJIHcpOBKH HJJH lJHCTO
BOii o6pa60TKll pe31.(0M) HC11p aBJIH!OT 

AecpeKTbl JJI06b!X 11.0BepXHOCTeii 

I1cnpaBJJHIOT AecpeKTbI HeornercTBeH'-· 
Hb!X MeCT OTJJHBKH, HCTib!Tb!Ba!Oll\HX Me

xaHHlJeCKHe Harpy3KH, OTJJHBKH, HMe!O
Il\He HeCKB03Hbie II CKB03Hble Tpell\HHbl 

B IBeCTKHX cetJeHHl!X; AecpeKTbl CTeHOK 

pe3epsyapos c pa6otJHM AaBJJe1rneM AO 
600 KTia; HeCKB03Hbie AecpeKTbl cpe.nHHX 

H 6oJibWHX pa3Mepos Ha 06pa6aTbrnae
MbIX Hepa60lJHX MeCTaX OTJJHBKH (1-1e110-
ABHIBHbie co11pl!MeHHll, MeCTa 011peAe

JJll10ll\He BlleWHHfl BHA, H i.i,p.) 



flpoaoA;m;e1we Ta6A. 160 

XapaKTepHCTHKa 

fasorIJrasMeHHaH HanJJaBKa 

B KaqecTBe ropJOqero rasa 11cnOJ1b3YJOT 

aueT11J1eH, np11po.llHbiil: ras, nponatt-6yTaH. 
CTp11ca.noqHblH MaTep!!aJJ .llOJl}KeH 6b!Tb 

6JI113KllM IIO COCTaBy K OCHOBHOMY MeTaJIJIY 
oTJillBKll. B Heo6xo.n11Mb!X cnyqa51x OTJillB

KY 11n11 ee qacTb HarpeBaJOT B rreq11, ropHe. 

MecTHbiil: HarpeB Bb!IIOJIHHJOT rrnaMeHeM 

cBapoqHoil: ropenK11 

I1cnpaBJIHIOT CKB03Hble .ne¢eKTbl CTe
HOK OTJlllBOK, llCilb!TbIBa!Oll\llX .llllHaMll

qecKlle Harpy3KH; HeTIJIOTHOCTll CT€HOK 

pe3epByapoB c pa6oq11M .naBJ1eH11eM 60-
nee 600 KCTa; HeCKB03Hbie II CKB03Hble 

.ne¢eKTbI KpynHbIX pasMepoB Ha o6pa-
6aTbIBaeMbIX Hepa6oq11x M€CTax OTJlllB

Kll; J1!06b1e .ne¢eKTbl Ha noBepxHOCTHX 
OTJlllBKll; TIO,llBepraIOII.\11€C51 wa6poBKe, 

lllJ111¢0BKe, ql!CTOBOii: o6pa60TKe pe3-

UOM, TIOBepXHOCTHOii: 3aKaJIKe 

CBapKa-rraii:Ka 

CBapKy-rraii:Ky BbIIIOJIHHIOT c npe.nBap11-

T€J1bHb!M MeCTHb!M HarpeBOM .llO t = 300+ 
+400° c TIOBepxHOCTll OTJlllBKll !!Jiii 6e3 Ha
rpeBa. HarpeBalOT OTJlllBKY IIJiaMeHeM CBa

poqHoii: ropeJIKll !!Jiii llH.llYKUllOHHblMll TO
KaMI! rrpoMblIIIJieHHOii: qacTOTbl. ,Ue¢eKTHOe 
MeCTO OTJlllBKll Tll\aTeJibHO pa3,ll€JlbIBalOT 

.llO TIOJIHoro y.naneHllH rropa}KeHHOro CJIOH 
MeTaJIJia. 3aBapeHHOe M€CTO 3aCbIIlaIOT cy

xoii: 3€MJieil: !!Jiii HaKpbIBaIOT ac6eCTOM c 
UeJJblO CHll311Tb CKOpOCTb OXJia}K,ll€Hll51. CTp!! 

Heo6xO.llllMOCTll 11cnpaBJ1€HHYIO OTJlllBKY 
BTOp!!qHo HarpeBalOT .llO t = 350+450° c 
c IIOCJl€.llYIOII.\llM OXJla}K,ll€HlleM 

I1cnpaBJIHIOT OT.ll€JlbHO pacnOJI0)1{€H

Hbie paKOBllHbl He60JiblIIllX pa3MepoB 

Ha MexaH11qecK11 o6pa6oTaHHbIX noBepx
HOCTHX OTJlllBKll, a TaK}Ke paKOBllHbl 

cpe.llHllX pasMepoB OTJlllBKll HeCJIO}KHOii: 

KoH¢11rypau1111 

3a.neJIKa paKOBHH npo6KaMI! 

PaKOBllHY paccBepJI11BaJOT .no MllHl!MaJib
Ho .nonycr11Moro pa3Mepa, HapesaJOT B or
Bepcr11e pesb6y 11 BBepTbIBaIOr MeraJIJI11qe

cKy10 BCTaBKy, Koropy!O saBap11BaJOT !!Jiii 
lJeKaHHT. 3areM o6pa6aTbIBalOT BCTaBKY sa
llO.llJillUO C T€JIOM OT JlllBKH 

I1cnpaBJIHIOT OT.ll€JibHO paCllOJIQ}K€H

Hbie paKOBHHbl M€JIKHX pa3MepOB 

3 a .ll e JI K a 3 a M a 3 K a M 11, M a c TH K a M II H n a c T a M H 

.Ue¢eKTHOe MeCTO Bbipy6alOT !!Jiii BblCBep

Jll!BalOT. 06pa6oraHHYIO noBepxHoCTb 06es
}l{Hp11Ba10T yaii:T-CilllPllTOM (HJIH pacrnop11-

TeJieM) H cyIIIaT. 3aMa3KY, MaCTHKY HJIH 
rracry HaHoCHT IIIrrareJieM. nocJie sarnep.ne
BaHHH 3aMa3Kll, MaCTllKll llJIH naCTbl HC

rrpaBJieHHOe MeCTO 3aq11ll\a10T CJiecapHOH 
TIHJIOH, Ha}K,llaqHbIM KpyroM, lllKYPKOH, 06-

.llYBalOT C}KaTbJM. B03.llYXOM II rpyHTYIOT. 
llfopoKo I1p!!M€HHIOT 3aMa3Im !-Ia OCHQBe 

3a,lleJib!BalOT y11rnMHHbl, HeCKB031lbie 

paKOBHHbl Ha Hepa6oq11x noBepXHOCTHX 

11 nopbI rny6m1oil: He 6oJiee 1/a TOJilllH
HbI CTeHKH 

HJ9 



x apaKTepHCTHKa 

9rroKc11.nHoii CMOJJhl. CocTas nacTbl: 35-
48 % )KH,UKOro CTeKJJa; 35-50% MapruaJJH
Ta; 0-10% rpacjrnrn; rroporuoK MapoK 
IT::>K:H 11J111 IT::>K:CM 0-7%, ruJJaK cpeppo
xpoMOBbiii 5-7% 

II poooAJ1te1me ra6A. 16() 

ITponIITKa 

B nophl OTJJIIBKII rro.n .nasJ1eH11eM 250(}--
3000 Kfla 3arrpeccOBb1BalOT 6aKeJJHTOBblH 
JJaK II cyrnaT ero 4(}--48 q npII KOMHaT
Hoii TeMrrepaType II 2-3 q rrpII t = 170..;-
71800 C. IToph! 3a,neJ1h!Ba10T TaKme rrorpy
meHileM OTJIIIBKII B COJll!Hhlii, aMMHaqHblH 
pacTBop II mtt.nKoe CTeKJJo. OT JJIIBKH npo
nIITh!BalOT 5-10 q 

YcTpaHl!IOT nopb1 B KaHaJJax OTJJHBKII, 
no.nsepraIOll.\IIXCll rn.npasJJttqecKIIM IIC
nbITaHilllM 

YqeT " aHaJJH3 6paKa. 3aKJJIOqIITeJlbHOH onepauI1eii KOHTpOJJll OTJIIIBOK llBJllleTc~ 
lI p II e MK a. ITpII npI1eMKe KaqeCTBO fOTOBb!X OTJIHBOK oueHIIBalOT no TOqHOCTII pa3 -

MepoB, ruepoxoBaTOCTII, MexamrlJeCKHM CBOHCTBaM (rrpoqHOCTII, TBep.nocTII)' MaKpo
II MIIKpOCTPYKType, cneuI1aJ1bHblM CBOHCTBaM (MarttIITHbIM, TenJJonpoBO.UHOCTII, 3JleKT
porrpOBO.UHOCTH)' XHMHqeCKHM CBOHCTBaM (Kopp03IIOHHOH CTOHKOCTII)' cneuttaJlbHblM 
TeXHOJIOrHqecKIIM CBOHCTBaM ()!<aporrpoqHOCTH, mapOCTOH•KOCTH). 06beM Tpe6oBaHHii 

K KaqecTBy MeTaJJJJa orrpe,neJJl!eTcll cTaH.napTOM IIJJll TY. Tpe6osaH11ll, He npe.nycMoT
peHHhie cTaH.napTOM, BBO.UllTCll B TY no cornacosaH1110 c 3aKa3q11KoM. 0TJJIIBKII n p11-
HllMa10TCll TeXHilqecKIIM KOHTPOJJepoM B COOTBeTCTBllll c qepTe)KOM, JIIITeiiHoii TeXHO
JIOrHeii, CTaH,napTOM npe.nnpilllTilll. 

MexaH11qeCKI1e CBOHCTBa KOHTp0.1I1py10T Ha Bb16paHHbIX .neTaJJllX HJIII no rrpo6aM. 
no pe3yJJbTaTaM KOHTpOJJll .neJJaeTCll 3aKJ110qeHI1e 0 KaqecTBe Bceii napTHll. ITpllHl!Taa 
ro.nHall npo.nyKUilll OT!IpaBJJlleTCll Ha CKJJa.n c corrpoBO.UllTeJJbHblM TaJIOHOM KaqecTBa. 

BpaK KJJaccttcjlIIUHPYIOT no Bil.UaM. 
XttMI1qecKttii cocTaB Ka)K.noii nJJaBKll npoBepllIOT no csI1,neTeJ1bCTBaM U3JI II cpas

H11sa10T co CTatt.napTOM rrpe.nnpttllTilll. 
Pa3Mepbl OTJIIIBOK rrpoBepll!OT B 3aBIICIIMOCTII OT IIX Ha3HaqeHilll, MacruTa6os 

np0!!3BO.UCTBa. ,llJJll 3TOro pa3MeqaJOT TOJlbKO nepBb!e OTJlllBKII" IIJlll HeCKOJlbKO H3' 
napTllII, IIJlll see OTJIIIBKII. Ha !IpIIHllTYIO npo.nyKUlllO 06ll3aTeJJbHO CTaBllT KJJeHM <> 

OTK. 
Ka)K,nall napTilll OTJIIIBOK .noJJ)KHa conpoBom.naThCll .noKyMeHTOM - aKTOM, cepTil

qmKaTOM. 
K OTJIHBKaM Il3 qyryHa npe,nbllBJJlllOT cJJe,nyIOll.\lle Tpe6osattttll. Hx noBepxHOCTb 

He .UOJl)KHa HMeTb rrpttrapa, MeXaHttqeCKllX l!OBpe)K,UeHHH II .necjleKTOB, CHH)K310ll.\HX. 

npoqHOCTb H yxy .nrua!Oll.\HX TOBapHbIH Bil.U. ITJJOll.\a.Ub .necjleKTOB Ha Heo6pa6aTbJBae
MblX noBepXHOCTHX (paKOBllH, sacopos II .np.) He ,UOJl)KHa 6hITb 60JJbll1e yCTaHOBJleH
HOH no TeXHilqecKoii llHCTPYKUIIH. ,llorrycKalOTCll OCTaTKll MeTaJJJJil3IlpOBaHHOro npil
rapa B yrnax, KapMaHax 11 .npyrnx Tpy.nno.nocTy.rrHhIX .UJJll oqttcTKll MecTax, ecJ111 3TO 
He BJIHl!eT Ha KaqecTBO .neTaJlll. Ha o6pa6aTbrnaeMbIX noBepXHOCTllX He .norrycKalOTCll 
.necjleKTbl, rrpeBb!illalOll.\Ile npttrrycK Ha o6pa60TKY pesan11eM. 0TKJIOHeHHe OT 3a,naHHOif 
TBep.nocTH, eCJIII OHO He orosopeHO, !IpII OTCYTCTBIIII OTKJIOHeHilii BO speMll MexaHil
qecKl!X IICllb!TaHHH He MO)KeT CJIY)KllTb rrp11q11noii 6paKOBaHHll OTJll!BOK. 

,llJJll opraHtt3au1111 pa6oT no yCTpaHeHHIO 6paKa OTK .nomKHO 11MeTh c11cTeMaTH
s11poBaHHble CBe.neHllll 0 Bil.nax 6paKa, npI1qI1HaX II BIIHOBHllKax. EpaK ocjlopMJJlllOT 
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coOTBeTerny10u.U1M11 ,n:oKyMeHTaMI! - 113sew:eHl!llMll o 6paKe. Orrpe,n:eJill!OT rrpoueHT 
6paKa ITO OT,n:eJibHb!M rrpwrnHaM (06w:11ii 6paK IIp!!Hl!Ma!OT 3a 1.00%). 

B ueJillX e11eTeMaTl!'JeeKOH pa60Tbl ITO IIOBb!llleHl!IO KaqeeTBa OTJillBOK, eHl!MeHl!IO 
6paKa B uexe ,n:OJIMHa 6b!Tb opraH113oBaHa rrJiow:a,n:Ka 6paKa. Ha 9TOH rrJiow:a,n:Ke 
co611pa!OT Bee 6paKoBaHHb!e OTJillBKll, H3fOTOBJieHHb!e B uexe 3a eMeHy !!Jiii eyTKll. 
EMe,n:HeBHO B rrp11eyTern1111 TexHwrecKoro pyKoBo,n:eTsa uexa, HaqaJibHllKOB eMeH, 
yqaeTKOB, MaeTepos 11 rrpe,n:eTaB11TeJ1ei1 OTK rrpo113Bo,n:11Tell a11aJI113 6paKa. 

UeJillMll a11aJI113a llBJill!OTell esoespeMe1111oe 11 IIOJIHoe BhlllBJieH11e seex eJiyqaee 
ilOllBJieHl!ll 6paKa; 3cjlcjleKT11BHall 6opb6a e 6paKOM rryTeM BblllBJieHl!ll 6paKOBaHHb!X 
,UeTaJieii:, a TaKMe orrepau11ii, r.n:e rrpoue11T 6paKa 3Haq11TeJieH; BblllBJieH11e KOHKpeTHb!X 
BllHOBHHKOB ,D:Jlll IIp!!HllTl!ll Mep ITO ye11JieHl!IO OTBeTeTBeHHOeTll, MaTep11aJibHOMY B03-

MeW:eHl!IO y6b!TKOB 33 e'leT BllHOBHllKOB ,D:Jlll yKperrJieHl!ll .n:11eu11rrJil!Hbl epe.n:11 pa6o
Ta!OW:llX; IIOJIY'leHl!e !!HcjlopMau1111 0 He,UOeTaTKax B pa6oTe IIp0113BO,n:eTBeHHb!X yqaCT
KOB, Mall!l!H, arperaTOB ,D:Jlll rrp!!HllTl!ll eOOTBeTeTBY!OW:llX Mep; IIOJiyqeH11e eTaT11eT11-
qeeKllX MaTep11aJIOB ,D:Jlll eoeTaBJieHllll MeellqHbIX, ro,n:OBb!X, KBapTaJibHbIX OHeTOB ITO 
:rnqeerny rrpo,n:yKu1111. 

BpaK MOMeT B03HllKHYTb ITO TeXHllqeeKllM llJlll opraHll3aUllOHHb!M rrp11q11HaM. 
Tex1111qeeKllMll rrp11'111HaM11 eq11Ta!OT HaJI11que Oll!1160K II HeTOqHOeTeii: B qepTeMax llJill 
TY, Herrpas11JibHo Bb16pa1111b1ii TexHoJiornqeeK11ii: rrpoueee rroJiyqeHllll OTJIHBOK, Herrpa
BHJibHYIO sKerrJiyaTau1110 06opy,n:oBaH11ll 11 T. rr. K opraH113au110HHbIM rrp11q11HaM oTHO
cHTell HerrpaBllJ!bHb!H llHeTpyKTaM, Hll3Kall KBaJI11cjJ11KaUllll pa6o•mx, HapyllleHlle Tex
ilOJIOrnqeeKOH .n:11eu11rrJIHHbl, epOKOB e11a6MeHllll MaTep11aJiaM11 II T. II. 

TipaBllJ!bHO II eBoespeMeHHO orrpe,n:eJillTb rrp11q11Hy 6paKa BaMHO ,D:Jlll yeTpaHeHllH 
3TOH rrp11q11Hbl. Pa6oTa 3aTpy,n:HlleTell rrp11 IIOHBJieHllH o,n:Horo Bll,n:a 6paKa ITO He
CKOJlbKllM rrp11q11HaM. 3aMeqeHHb!H Ha JII060ii: orrepau1111 6paK .D:OJIMeH 6b!Tb 1130Jillp0-
BaH II paeeopTllpOBaH Ha 11errpaBllMb!H II HellerrpaBllMb!H. c ueJib!O yMeHbllleHllll 6paKa 
11eo6xo,n:11M 6oJiee lll11poK11ii: KOHTpOJib seex orrepau11ii: TexHoJiornqeeKoro UllKJia. Tip11-
q11HbI 6paKa rro.n:pa3,n:eJill10T Ha e11eTeMaT11qeeK11e 11 c,1JyqafiHbie. K c11cTeMaT11qecK11M 
OTHOCllT 113HOe H oeJia6JieHlle KperrJieHHll oeHaeTKll II .n:p. OHll MoryT 6bITb yeTpaHeHbl 
rrpocjJ11JiaKrnqeeKHMll MeporrpllllTllHMH 11 rrep110,n:11qeeKllM KOHTpoJieM. K eJiyqai'iHbIM -
BHe3aIIHbJe Herrpe.n:e11,n:eHHb!e H3MeHeHllll TeMrrepaTypbl, BJia:iKHOCTll, Oll!ll6KH 113MepeHllH 
(Bb!XO,n: 113 CTpOll KOHTpOJibHb!X cpe,n:cTB) HT. II. 

Ha OTJlllBKll, BIIepBb!e 113roTOBJieHHb!e B uexe, ocjlopMJill!OT aKT rrposepKll llX Ka
•,ieeTaa. 

CTaT11cT11qecK11e MeTO.D:bI 
CKOe peryJI11poBaH11e TeXHOJIOr11qeeKllX 
KOHTpOJib. 

K 0 H T p 0 JI H BKJIJOqaJOT B ce6H CTaT11eT11'!e

rrpoueecoB II CTaT11eT11qeeK11ii rrp11eMO'!HblH 

c T a T H e T II q e e K 0 e p er y JI II p 0 B a II II e OCHOB3110 Ha HCCJie.llOBaHHH Toq. 
HOeTH II era611JibHOeT11 TeXHOJiornqeeKHX rrpoueccoa. TipH' 3TOM 113yqaJOT OCHOBHl:ile 
3aKOHOMepHOeTll rrpoTeKaHllll TeXHOJiornqeeKllX rrpoueeeos, yeTaHaBJIHBalOT rrp11q11Hbl 
noJiyqeHHll HeKaqeCTBeHHOH rrpo,n:yKUHll, CBll3b MeM.n:y 3HaqeHllllMll rrapaMeTpOB Tex
HOJIOrHqecKoro rrpoueeea II KaqeeTBOM OTJillBKll. Hanp11Mep, CBll3b Me:iK,n:y XllMll'!eeKllM 
coeTaBOM, TeMnepaTypoii: MeTaJIJia II KaqeeTBOM 3ailOJIHeHllll cjlopMbl llJill eBll3b MeM.n:y 
ra3onpoH11uaeMOeTb!O II BJia:iKHOeTb!O cjlopMOBQqHoii CMeCll II o6pa30BaH11eM ra30Bb!X 
paKOBllH B OTJlllBKaX. 3To Il03BOJilleT onpe,n:eJillTb TaK11e 3HatJeHllll napaMeTpOB TeXHO
J!Ofllll, np11 KOTOpb!X OT JillBKll He llMe!OT .n:ecjleKTOB, a TaKMe OTKJIOHeHllll 3HaqeHllH 
napaMeTpOB, np11 KOTOpb!X 6paK Hell36eMeH. 11erroJib30BaH11e MeTO,D:OB MaTeMaTlltJeeKOH 
eTaTllCTllKll Il03BOJilleT npe,n:cKa3aTb BepOllTHOCTb IIOllBneHllll OTKJIOHeHllH rrap~MeTpOB 
TexHoJiornqeeKoro npoueeea 11 rrollBJieHllll 6paKa. 3ase,n:oMo ocyw:eeTBJillll KoppeKTll
poaKy napaMeTpos TexHoJiornqeeKoro npouecca, MOMHO npe,n:oTBpaTllTb nollsJieH11e 

6paKa. 
c Ta T II e T II q e c K II ii: n p II e M 0 q H bl ii: K 0 HT p 0 JI b Il03BOJilleT 3Haq11TeJibHO 

COKpaTllTb BpeMll Ha rrp11eMKY rrpo.n:yKUllll 3a,n:aHHOrO KaqeeTBa. TaKoii KOHTpOJib npo
BO,D:llT np11 113fOTOBJieHllll OTJlllBOK B MaeCOBOM H KpynHoeepllHHOM rrpo113BO,D:eTBe. 
CTaTlleTllKa IlOMOraeT 06HapyMllTb 11eTOqHllKll II Bll,D:bl Oll!ll60K B npo113BO.D:CTBeH

HOM npoueeee. 
Tip11eMoqHb!H CTaTHeT11qeeK11ii KOHTpOJib rrpoBO,D:llT pa3JillqHbIMll erroco6aMll. 
L J13 rrapT1111 Bb1611pa10T k 1 113,n:eJI11ii:. EeJI11 cpe.n:11 HllX He 6oJiee orrpe,n:eJieHHoro 

'IllCJia .n:ecjleKTHb!X OTJlllBOK, TO np11H11MaeTCll Bell rrapTllll. 
2. J13 rrapTHll Bb1611pa10T k 1 113,n:eJI11ii. EcJI11 see k1 113,n:eJI11ii ro,n:HbI, sell rrapTllll 

np11H11MaeTCll. EeJI11 oKa3brnaeTcll o,n:Ho 113,n:eJI11e 6paKosaHHOe, 0T611pa10T ew:e k1 113-
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.a;eJil!H. ECJill 6paKa HeT, BCll napT!!ll np!!Hl!MaeTCll, eCJill BO BTOpoii BbI60pKe o6Hapy
:llrnBaeTCll elile O,ll;HO 6paKOBaHHOe 113,ll;eJil!e, TO BCll napT!!ll 6paKyeTCll. 

3. Tipe.a;noJIO)!(l!M, qTo ro,D;HOCTb 113,ll;eJil!ll onpe.a;eJilleTCll pa3MepOM X, KOTOpb!H He 

.D;OJI)!(eH npeBbilllaTh 3HaqeHHll a. I-fa napT1111 Bh!611paIOT k1 113.a;eJI11ii, Hanp11Mep 5 lIIT • 

.ll.Jill HllX onpe.a;eJil!IOT cpe.a;Hee 3HaqeH11e pa3Mepa x= (x1+x2+ +xs)/5). Tiaprna 

- ifs 
rrp11H11MaeTcll, ecJI11 x-a<2,5s, r.a;e s = V ~ (x;-=~:)2- .a;11cnepc11H pa3Mepa x. 

3a6paKoBaHHb!e napT!!ll MoryT 6b!Tb HanpaBJieHbl Ha CilJ!OlIIHOH KOHTpOJib c 

l.(eJib!O yCTpaHeHllll .a;ecjleKTOB !!Jiii Ha nepenJiaBKY KaK He11cnpaBl!Mb!H 6paK. 06beM 

Bb!60pK11 B cJiyqae Tpy.a;oeMKOro KOHTpOJill, a TaKJKe np11 llCilOJ!b30BaHl!ll pa3pyllla10-

lilllX MeTO,ll;OB KOHTpOJill CTpeMl!TCl! np!!Hl!Tb MllHl!MaJibHbIM. Ho ,ll;Jlll IlOBb!llleHl!ll Ha

,D;eJKHOCTll o6beM BbI6opK11 HY)!(HO yBeJI11q11Tb. EcJI11 np!!Hl!Th!ii o6beM Bh16opK11 noKa-

3bIBaeT BbICOKOe KaqecTBO 113,ll;eJillH, .a;onycKaeTCll llCil0Jlb30BaTb TaK Ha3bJBaeMbie 06-
JierqeHHble MeTO,ll;b! KOHTpOJill c MeHhllll!M q11cJIOM KOHTpOJI!!pyeMblX OTJillBOK. Tio pe-

3YJ!bTaTaM Bb16opoq11oro KOHTpOJill Be.a;eTcl! aHaJI113 noKa3aTeJieii Kaqecrna, onpeL(e.ijll

eTcl! KOMilJieKC Meponp!!l!THH ,ll;J!ll IlOBb!llleHl!ll KaqecTBa npo.a;yKl.(1111. 

CTaT11cT11qecK11ii aHaJill3 OT.D;eJibHhIX onepal.(Hii TexHoJiornqeCKoro npol.(ecca, co

CT051Hllll 06opyL\0BaH11l!, Kaqecrna OTJillBOK nanpaBJieH Ha peryJI11poBaHne npol.(ecca 
B l.(eJIOM 11 Ha csoespeMeHHOe 0611apy)!(eH11e HaqaJia HapyllleH11l! npol.(ecca n yxyL(llle

Hllll Kaqecrna npo.a;yKl.(1111. 

CTaTllCTHqecKHe MeTOL\bl KOHTpOJill MoryT 6b!Tb llCilOJ!b30BaHhl B M3CCOBOM npo-

11380,ll;CTBe (pe)j(e B cepHHHOM II MeJIKOcep11iiHOM) . .ll.Jill Ka.lK,D;Oro Tllila np0113BO,ll;CTBa: 

pa3Mep napTllH OTJillBOK l!BJil!eTCll onpe.a;eJieHHb!M II 33BllCllT OT Tllna np0113BO,ll;CTBa, 

xapaKTepHCTllKll OTJillBOK II T. n. 
Tipo113BO,ll;CTBeHHhIH nepcoHaJI ,ll;OJI)!(eH 6bITb npe.a;sap11TeJibHO npO!!HcpOpMHj)OBaH 

0 BBe,D;eHllll CT3TllCTllqeCKllX MeTO,ll;OB, 0 ·11x CYlIIHOCTll, 3a.a;aqax, cjlopMax B33HMOOT

HOllleHHl'i Me)K,ll;Y KOHTpOJiepoM II pa6oq11M. Heo6XOL\llMO npaBl!JlbHO pa3pa60T3Th 
TexH11qeCKyIO ,ll;OKyMeHTal.(HIO, T. e. Bb!6paTb o6beM BhI6opK11, nepllOL(llqHOCTb nposep

Kll. EcJill npol.(ecc HeCTa6HJI€H, OTJIHBOK KOHTPOJillPYIOT 60Jibllle. 

Tipn HCilOJ!b30B3Hllll .a;11arpaMMHOro MeTO,D;a TeKylilero KOHTpOJill ycTaHaBJIHB3IOT 

o6beM Bb16opK11 11 KOHTpOJihHh!e rpaHlll.\hI .D;Jill Hee 6oJiee Y3Klle, qeM .D;Jill Bceii napnm. 
3HaqeHllll KOHTj)OJI11pyeMb!X xapaKTep11CTllK, BblXO,ll;lllIIHe 33 3Tll rpaHlll.(bl, CllrH3Jill311-

PYIOT o sepoHTHOcT11 H3rDTOBJieH11l! B 6JIH)!(aiillleM apeMeH11 HeKaqecrneHHoii npoL\yK-

1.\1111. KoHTpoJiep o6l!3aH no.a;aTb CllrHaJI 06 3TOM HapyllleH1111 11 nposepHTh aero nap
THIO 113L(eJillH. 

Heo6xo.a;11Mo c11cTeMarnqecK11 aHaJI11311poBaTb KOHTpOJihHh!e .a;oKyMeHThl. :':ho L(aer 

B03MO)[<HOCTb npe.a;ynpe)!(,ll;3Tb 6paK II IlOBb!lllaTb KaqecTBO npo.a;yKl.(1111. 

Tip11 0611a py.lKeHllll 6paKa KOHTpOJiep o6l!33H Bb!IlllCaTb 113BelileHHe 0 6paKe, B 

KOTOpOM l.(llcjlpaMll YK33b!B3IOTCll Biil\, np11q11Ha, BllHOBHllKll 6paKa, qlfCJIO 3a6paKOB3H

Hb!X .a;eTaJieii. Ero Il0,ll;Il11Cb!B3IOT CTaplIIllH KOHTpOJiep II np0113BO,ll;CTBeHHblH MaCTep. 

BpaK 113-3a HeKaqecTBeHHb!X MaTep11aJioB .D;OJI.lKeH 6bITh 3aaepeH npe.a;CTaB11TeJieM 
6IOpo nplleMKll, 6paK no Bl!He l.(eXOB-IlOCTaBlilllKOB - KOHTpOJibHb!Mll M3CTepamr II 

KOHTpOJiepaMll 3TllX l.(eXOB. 

Ka;KL\OMY KOHTj)OJiepy BhI.a;aeTcl! HOMepHoe KJieiiMo, a Kai<.a;oMy BUK - KJie~1J;10 
onpeL(eJieHHOH KOHcjJ11rypal.(llll . .D.ernJill KJieHMl!TCll IlOCJ!e nposepKll llX KOHTpOJiepa~m 
II copT11pOBKll Ha ro,D;Hble II 6paKOBaHHb!e • .ll.Jill KJieiiMeHllll IlOCJ!e,D;HllX cylileCTByeT 

e,D;llHOe ,ll;Jlll Bcex l.(eXOB KJieHMO «6paK». 
MeCTO KJieIJMeHllll - yqacTOK OTJlllBKll, KOTOpblH He IlOL(BepraIOT B ,D;aJibHeii

llleM o6pa6oTKe pe3aH11eM 11 oKpacKe. ::ho onpe.a;eJieHHoe .D;Jill OTJillBKll MeCTo yKa3bI

BaIOT Ha qepTe)['3X II B llHCTPYKl.\lll!X. BpaKOB3HHble OTJillBKll KJieHM51T B HeCKOJ!bKHX 

MeCTaX. 
Memrne OTJIHBKH B MaccoBoM npoH3BO,ll;CTBe ne KJieiiMllT. Hx YKJiaL(bIBaIOT B Ta

py, Ha KoTopyIO Kpenl!T l!pJibIK, r.a;e 11 CTaBHT csoe KJieiiMo KOHTpoJiep BTK mnerrno

ro l.(exa. 
Bee H313elileHHll o 6paKe 3a cynm .D;OJI)!(HhI nocTynaTb K yqennKy npn BTK, npo

Bepl!IOlileMy npaBHJ!bHOCTb HX ocj:JopMJieHHll. TiocJie 3TOrD H3Belileirne 0 6paKe !1epe

L\3IOT B 6yxraJITepHIO ,ll;Jlll yqeTa CTOHMOCTll 6paKOB3HHb!X OTJlllBOK. 0Tpb!BHble Ta
JIOHbl 1!3Bei.u.eH11l! o 6paKe l!BJil!IOTC51 KOHTpOJihHh!MH 11 Tiepe.a;aIOTCll B BTK 11 B n.1a
HOBo-.a;11cneTqepcKoe 6IOpo l.(exa. 0.a;HoBpeMeHHO yqeTqllK ,ll;OJI)!(eH 33!111C3Tb 'lllC.10 

6paKOB3HHbJX OTJlllBOK II !IX lllllcj:Jpbl B yqeTHyIO K3PTY 6paKa !10 K3.lKL(OMY 113L(eJilllO. 

202 



3To no3BOJIHeT aHaJIH3HpOBaTb 6paK no KaLK,ll.OMY Tllf!Opa3Mepy OTJIHBOK 3a J1106oii 
nepHo.D.. 

OneparnBHhlii pa36op rrpH'IHH 6paKa II aHaJIIl3 rrpoBO){HT Ha eLKe.D.HeBHbIX coBew:a
HHHX y HatiaJibHHKa 11.exa COBMeCTHO c BTK II TexHoJiornqecKIIM 610po 11.exa. ITpH 06-

cy)KJJ.eHHH Be,ll.eTCH rrpoTOKOJI, B KOTOpblll 3aHOCHT npe.D.IIOJiaraeMbie TeXHOJIOrHlJeCKlle 
MeponpllHTllH no npe.D.yrrpeLK.D.eHllJO 6paKa. 3TII LKe MeporrpllHTllH MoryT 6bITb 3arrH

caHbI Ha o6opoTe Il3Belll.eHIIH o 6paKe, KOTOpbiii ocTaeTCH B BTK. ITpoToKoJI rro.D.rr11-
CbIBaeT Ha'!aJibHllK uexa IIJill ero 3aMeCTIITeJih. ITo.D.po6Hbiii aHaJill3 rrpoBO.ll.HT 3a ,ll.e

Ka.D.y, MeCHIJ., KBapTaJI, ro,ll.. ,UaHHbie cpaBHIIBaJOT c rrpe,ll.bl.ll.YW:HMH rrepllO,ll.aMII. 
IToTepH OT 6paKa eLKeMeClI'IHO IIO.ll,C'lllTbIBaJOTCH 6yxraJITep11eii, COCTaBJilIJOTClI II 

ro.D.OBhie CBO.D.KII no JIIITeiiHblM 11.exaM. Y'leT II aHaJIIl3 6paKa rro3BOJIHeT 011.eH11Tb He 

TOJihKO ypoBeHh KYJihTYPhI rrpoI13BO.ll.CTBa, Ho II Ka'!eCTBO, opraHI13aIJ.I1JO pa6oTbI BTK 

uexa. 
,U,rn perncTpaIJ.IIII peLKIIMOB TeXHOJIOrH'leCKOfO rrpou;ecca, rrpoBepKll pa60Tbl llC

IIOJIHHTeJieii II PYKOBO,ll.IITeJieii yqacTKa Be.D.yT LKypHaJibl KOHTpOJilI TeXHOJIOrHlJeCKOro 

rrpouecca. B HllX yKa3bIBaJOT Macey OTJIIIBOK, pa3MepbI JIHTHIIKOBoii CIICTeMbI, TllII cpop
MOBOlJHOii CMeCII, XOJIO,ll.llJlbHHKll, pa3Mepbl rrpI16bIJiett, LKepe6eeK, TeMrrepaTypy 3aJIHB

Kll cpopM 11 .D.pyrne rrapaMeTpbi. Ha ro){HYJO rrpoJi:yKUHJO ocpopMJIHJOT KapTy KalJeCTBa. 
c 11.eJibJO Bbl5!BJieHllH Ha1160Jiee 'laCTO BCTpeqaJOW:llXCH ,ll.ecpeKTOB CHCTeMaTil'leCKII 

ocpopMJIHJOT KapTy ){ecjleKTOB. Ha Heii H306paLKaJOT HeCKOJibKO rrpoeKIJ.llll OTJIIIBKll II 
ycc10BHO o603Ha'laJOT IIOHBJIHIOIIl.lleCH ){ecpeKTbl. 0TJIIIBKa MOLKeT 6hITb pa3,ll.eJieHa Ha 

pH){ npoHyMepoBaHHblX 30H, '!TO o6Jier'IIIT o6pa6oTKY pe3yJibTaTOB KOHTpOJIH. 3aTeM 

1\aj)Tbl o6pa6aTb!BaJOT- paCC'IIITb!BaJOT rrpou;eHTHOe CO){epLKaHHe KaLK){Oro Bll,ll.a ){e

¢eKTOB B rraprnII 3a orrpe){eJieHHbiii rrep110){ BpeMeHII. 

§ 52. TepMHYeCKasi o6pa6oTKa ornHBOK 

ITpouecc TepMil'leCKOii o6pa60TKII OTJIHBOK 3aKJIJO'!aeTCH B IIX HarpeBe II OXJia)K

){eHllll rrp11 orrpeJi:eJieHHOM peLKIIMe. TepMil'!ecKaH o6pa6oTKa JillThIX ,ll.eTaJieii crroco6-

crnyeT YJIY'lllleHllJO CTpyKTypbl, IIOBbIIlleHIIJO MexaHll'leCKllX CBOllCTB CIIJiaBOB, ycTpa

HeHlllO KOpo6JieHllH OTJlllBOK 3a C'leT yMeHhllleHillI BHyTpeHHHX HaIIpHLKeHilll. 

TeMrrepaTypHblll peLKF.M 3aBIICllT OT Ha3Ha'!eHHlI TepM006pa6oTKH, Bil,ll.a CIIJiaBa, 

xapaKTepa II oco6eHHOCTeii 9KcrrJiyaTaIJ.IIII JIIIToii ){eTaJI11. B Ta6JI. 1161 rrpIIBe,ll.eHbl pe

)Kl!MbI TepM11'1eCKOii o6pa60TKll CTaJibHb!X II qyryHHblX OTJillBOK. 

MaTepHan 

Cl.f 35-5'6 

Cl.f 32-52 

Cl.f 28-48 

Cl.f '21-40 

Cl.f 15-3'2 

CTaJib 

KoBK11ii qyryH 

( cpeppHTHblll) 

161. Pe}KHMbl TepMH'leCKOH o6pa6oTKH 

CKopocTh Ha-
rpeea, °C (He 

TeMnepaTypa 6 onee) HnH npo-
TipHMe'laHJ<e Harpeea, 0c .U.OJJ)KliTeJlb- Bhrit.epmKa, q 

HOCTb aarpeaa, 
'I ( umt>pb1, es•-
Thie B CK06 KH ) 

HI13KOTeMrrepaTypHbiii OTLKilr 

620 100-150 

570 100-150 

570 100-150 

550 100-150 

520 100-150 

750-780 120-150 

2-4 

2-4 

2-4 

2-4 

2-4 

2-8 

OxJiaLK.D.eH11e Me){JieHHoe 

10-50° C/u, BMecTe c 
rre'lbIO. BbIJi:epLKKa 3aBllCllT 

OT TOJIW:llHbl CTeHKll. 
ITp11MeHHJOT ){JIH cHHTllll 

BHyTpeHHllX HaIIpHLKeHllll 

B OTJlllBKaX 

fpacp11Tll3IlpyJOW:llH OTLKllf 

950-1050 (15-25) 25-30 ITp11 rrepBor1 BbI){epLKKe 
IIpOllCXO){HT pa3JI0)KeHHe 
CB060,ll.HOfO ueMeHTHTa Ha 
aycTeHHT H rpacjJllT 
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MarepuaJ1 

KoBKHii qyryH 

( nepJIHTHbJH) 

l.JyryH 

CTaJib 

l.JyryH 

CTaJib 

l.JyryH 

CTaJib 

CKopocT& Ha-
rpeea, °C (He-

TeMneparypa 6oJiee) uJiu npo-
Bhl.zr;eplKKa, " Harpeea, 0c Jl;OJllKHTeJlb· 

HOCTb Harpeea, 
'I ( IIH(jlpbl, B3H· 
TbTe B CK06Kn) 

- - 3-4 

720-750 - 5-10 

950-1050 (15-25) 15-25 

fl poaoA3/Ce11.ue 

TipnMe'!aHne 

ITpoMeMyTOlJHOe oxJiaM-

,lleHHe B nelJH ,llO t= 
=760-950° c c neJihIO 
n pe,llOTB p aTHTb pOCT sepeH 

ITpu BTOpOH BbJ,llepMKe 

rpacjJHTH3HpyeTCll sec 

yrnepo,ll. OxJiaM,lleH11e 

ne.lJH HJIH Ha BOS,llyxe Jl 
t~90° c B TelJeHHe 3-5 

b 

B 
0 
1j 

Ha 

OxJiaM,lleHHe B nelJH HJ! II 
c BOS,llyxe ,llO t ~ 90° 

B TelJeHHe 3-5 lJ. Harpe 

H BbJ,llepMKa saBHCllT 0 

B 

T 
TOJIW:HHbl cTeHKH 

BbICOKOTeMnepaTypHb!H OTMHr 

850-950 B saBHCHMOCTH OT KOH- Me.QJieHHoe oxJiall{,lleHue 

900_ 1000 .:TpyKnH11 H Macchi OTJIHB- c nelJbJO. ITpttMeHHIOT ,llJia 

Kil Bb!paBHHBaHHll H CMllrlJe

HHll CTPYKTYPbl OTJIHBKH 

0TnycK 

250-500 70-90 1-3 

159-600 1,5-4 

HopMaJIHsanHll 

850-950 >100 1-4 

800-850 >100 2-3 

OxJiaM.QeHue Ha sos.Qy
xe. ITpuMeHl!JOT )lJill CHH 

THH sa1rnJI01JHblX Hail p5DKe

HllH, TIOBbJllleHHll B513KOCTH, 
nJiaCTHlJHOCTH, npe,lleJia Bbl

HOCJIHBOCTH 

O xJiaM,lleHHe Ha B03AY
xe. HasHalJeHHe TO M e. 

BHAbl OTnycKa: HH3KHH 
(15-0-200° C), cpeAHH ii 

(300-400° C)' BbICOKHii-
(500-6000 C) 

OxJia)!{JJ,eHHe Ha B03J\Y

xe. ITpuMeHHJOT ,llJIH u c

npasJieHHH CTpyKTYPbI, no 
JiylJeHHll nepJIHTHOH MeTaJI 

JIH'JeCKOH OCHOBbl, TIOBbillIC
HHll MexaHHlJeCKHX CBOHCT B 

H usuococTofrKocTH. Bbr
JJ,epMKa 33BHCHT OT Ton

W:HHbl CTeHOK OTJIHBKH H 

COCTaBJil!eT npHMepHO 1 'I 
Ha 25 MM 

OxJia)K,[\eHHe Ha BOSJJ,yxe 

npHMeHl!IOT ,llJill YJIYlJllle 

HHll MHKpOCTpyKTypbl, 

yMeHbllleHHll BHyTpeHHH X. 
HanpH)KeHHH, IlOBb!!lleHl!ll 

MeXaHH'IeCKHX CBOHCTB 
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