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I. TEXHOJOTYS TEPMAYECKOJR OBPABOTKH

I.1. Hacroampit PTM pacnpoCTpaHAeTCH H8 TEDNUYECKYD o0paloIny

craxneil, MapKR XOTODHX npmBeligHR B Taldxn.l].
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Maprka crang

12XIMD (12nt4D)
I8X3VB (2K578,H8)
2OXIMD (3KIO)
20X3MBO (M415,3H579)
20104

2OXZWA

XoM (3XOM)

F2+2h

1.2. Ilna oGecnevenng ReoOXOIMNHX MORKas3aTerell MexaBNuUeCKRAX

}
CBOACTB B TBEDIOCTH 3aroroBK¥ Jeranefl HOJXHH OHTE NONBEPI'HYTH TepDMUA-

JeCcKod oCpaloTKe: HOPNAZM3ALRA BAR SgKaJke (HOpMAJB3AalRA) C OTOYC-
KOX.

I1.3. PexoveunyenNne pexunNg TepMuusckolh odpadoTKR 38TOTOBOK INA
NOAYYEHPA COOTBETCTEYWMEIO Nperesia TeRYYeCTH B 33BECHNOCTH OT TOJ-
mUEN (InameTpa) 3aroTOBOK NPREEYERH B Tadx.2.

NexanmyeCKRE CBOHCTBA cTajseil, onpezejsemHe HE8 NPOIOABRHX 0O0pa3s-
IaX, BHPE3aHHHX N3 3aTOTOBOK, KOTODHE TepMoOoOpaldoTandH IO DexuNam,

YRASaRHHN B TA0N.2, B 3aBUCENOCTH OT Toammus (IpaveTpa) DPUEEIEHH
B nppaoxermn 1.

Texronoram TEpNMOCCPAGOTKA CTAAR, IAA ROTOPOH HEOOXOIRMO NOXYTIMTH
Ipe e TEeKy4eCTR, HE YKa3andull B npaioresnumm I, a Takxe Ind Ccraas,

ge nprpeeleHRoél B HacrogmeM PIM, yCTaRapAARSeT 3aRON-B3COTORETEME,
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Tadnnma 2
penen |{Ham- 3aKanka, i OTiy cK I
Mapxa T%ﬁyﬂﬁﬁTﬁ donpuasgi HOPNaJIM3aimA | TBeEﬂﬂCTL
5!  TOMMHMHA . i
cTaIM (xre/vve ), ma- TeMne pa- | oxnam- TCMIEPa- | OXJI8%- |
He NeHee | veTp) TY.DA , nawuag nga, Jaouas
3810 ¢ cpela cpena I
TOBRN ,
— - MM- ity B —
Ct3 cn | 196(20) | 300 oT 900 ]ﬂ I IIT...156
C3 nc | I76(18) {3800 |mo 950 {I0T...143
245(25) { 100 143...179
Cr 5 Top(20) [ 00  |8%0...860 | "TT1...156
215(22) | 300 BO3IYX 123...167
<0 196(20) | 300 | 290...920 | {111...156
I76(18) | 800 | l {101...143
) 245(25) | 100 | N ' 143...179
25 216(22) | 300 |6 X...°I0 | | 123...167
o 274(28) [ 100 | 156, ..197
35 245(25) | 800  |680... 00 | | | 143, ..179
314(32) | 100 *1 BOJA oT 600 | I167...207
274(28) (300  |060..-B80 fum 4 g g6 (BOSX [1se 1oy
274(28) [300 [870...8%0 |mosmyx! l 156...197
0 158385 [100  830...850 [ 580...640 } 174...217
784(80) | 40 | Boma | 350...400] 293...331
45 539(55) | 50  i830...860 {oT 20°C 540...560 223 . ..262
_ 441(45) {120 | | mo 40°G 560. ..600 197...235
343(85) | IO ] BO3SYX
orsc  [323(33) G l 610, :.630 174...217
304(31) { 32  930...940 ; Boza
284(29) &0 | 167...207 |
274(28) | 80 143. . 197
265(27) 1160 _ ‘
I0XCHI [392(40) {125  830...950 650. . 680 | 197...235
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Ipenen HauGoab SaKanka,
Mapxa rekytecra, |nas m.n HOPNaJY 38 LS GTH?GH I'BepzoCTh
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lIponosxenue rtadi, 2 !
IFpencs Handoda Lj- 3aKanka, OTnyciR r
Mapra | roxyyectn, {pon Foy] POPMATISAIR TBCPIOCTS |
cramy | 5’"’ ameTp) | TeMiepa~ [oma;a{ TemIe pa— loxmax H3 ,
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_ 441 (45) 120 | 197...235
HRC;%6,&.. 33,7,
1274 (130) 29 Macao | £30. . 200 By [|(HRC ¢5..50) )
882 (90) 30 i o0 x|
— _5_3 quea 400..430_ o (HRC 35.. 42) |
B
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PTM 26~07-141-73 Crp.9

1.4, ECom B CONPOEOAMTENBHOR IOKYNEHTALMR BAa HAHHYD NApTHO
(&) npokara wam NoKopok M3 CTanm mapok RCT3, WCr5, 20, 25, 30, 40

BNECTCs YKa38HNO © OPOICIEHHOE HODNANAM3AaLKH, TO NOBTOPHYKD HODMA-

AB3aHUHD 3OTOTOROK U3 2TOH UADTHM NOXHO HE NPOROIATH NPHU YCJOBRA
COOTEETCTRIA NEXAHPYECKMX CEOJICTBE MM TREDIAOCTH TPeOOERSHNAM
yeprexa.

1.5, Tepruueckoldl odpadoTHe pPeKONERIYEeTOR UOMESDraTs SIATOTOBKR
Bocae NperBapRTEeABLRON MeXaHm4yeCKold O0CpaCoTHR B HAMNEHLUNX CeueHK-
AX, 0€3 HAIPE30B, PE3KUX NEPEeXOIOE @ OCTPHX YIJ/CB, ABJAKIMXCA
NeCTany KORUCATpaALMN HANPAXKSHUR,

I.6. llepenaxn remnepaTypH B patoues DPOCTPAHCTEE NeYy He JONREH
NpEBREATL JKA3ZHAWX B Ta0a,2 TeMiaepaTypHHX MHTEeDBAJNOB 3aK&JKE R
OTOYCKA.

1.7, lipn ycraHnoBre Tepnonmap B newm, Aax KoBRm (ropsumfl coafi)
JOLEHH HAXOIRMTHCA HA PACCTOAHEH He Oonee IOO MM OT NOBEepXHOCTH
34I'0TOROK .,

lIpaBunbHROCTE NOKA38HAK paGouMX TepMNonap NEpMOIZANECKE NOJAKHA
NPOBCPATECA NO KOHTPOJBHOH nnarmHoBOo@ repMonape.

1.8, PexoMennyenas rTexnepaTypa neum BO BpeMs NOCAIKA 3ar0TOBOK

FAA TepNOOCPECOTKA B B3BMCHMOCTE OT TOMELMAH (nmaMerpa) 3aroTOBKE
npueepena » radéx.3.

|
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TeMneparypa
Handontman pa neqn neuy %pnyp

rominna (guanerp)|{SPR HOCAMIY "y o ke

SATOTORKN SAUOTOBOK | oqn
il H BaKAaJKy OTOBOK

(HﬂpMHﬂﬂ— Ha OTOYCK,
3alMp) , Oc

¢

YNCr3cn, XC15, XCr3nc, TennepaTypa
20, 25, 35, 40, 45, OTOyCKA
QST'C, 1002 ,20% .30,
40X ,18XT,30XM4
35XM, 40XoA, I5XM 450

88X2VI0A, IOXCHA, Tenmneparypa
OCEUHG, I2XIMD, OTOYCKA
IBX3MB, 25XIMD, (@ ~
20X3hBd, 2oxZiA, XSM 450

40XHMA, R20XH3A,
SGXH3MDA, I8X2H4ABA
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1.9. Bpens niporpeea Calkn ycraHaEﬂHEaeTcH‘#ae$apguﬂzapmae¥gm'ED '

¢ yueTon Handonmmel Tosmnpw (IuaveTpa) BaroToBOK, Beca CaIRMR i

pacnoNOXEHUA 3aI'0TOBCK Ha OONY Mequ.

PexoxeHyeMue HODNMY BHJIEPXKHM NDY HATpPeRe: B OJaNEHHHX [EYa8x -
I mpuyTa; B ejaeKTponeuax - OT I,D ZEO £ MHHYT, B COJUIHHX BaHHAX -
0,5 MPHYTH, B CBHURIOBHX BaHHax - oT 0,1 no O,I5 NMURYTH Ha I M,
ToamEn {nmaserpa).,

Ing Gonee TOWHOTO pACYETa BPEMEHM nNporpeea calry (ppeMa narpesa

H BHPDABHUBAHNA TENNEPATYPH N0 CEYEHHP) B NAAMEHHHX H DASKTPUUECHEX
negax MOReT OHTEL DEKONEHIOBSHA METOIRKA, NDUBEJeHHAs B NPHJIOXE—
HEN <. MeTOJRKa NpUIOXHA JAA pacueTa OpM YCAOBEH, YTO CKOPOCTH
Harpera He oTpaBuveHna, 8 TeMuepaType NocajKR 3arCTOBOKR B nedy
NPHMEDHO PaBRa TeNnepatType NPOBeIeHEA ONepalpa.

I.10, Harpee 3aroToBOK IjiA SaKaJKp (HOpPMANA3SIER) DPOM3BOIRTCA
¢ NPOM3BOICTBEHHOR CKOPOCTHD, €CJM CKOPOCTH HArpeBa B TEXHOJOTRA
HEe YK&3aRa,

1.11. Bpexs BUISDXKR NOCJe DOAROTO NPOTPEBa CalRm (nNpR HaTpese
NON 38KaJKy, HODMANB3E8IMD) JCTAHSBNRBASTCH TEXHOJOTMueCKOX Kaproit
TepMruecKod 00paGoTKA ¢ Yy4YETON BECa CAIKR M3 pacueTa HODMH BHIEDEKH
Ha 1 MM Baglosabmed TonmmrH (NpayeTpa) SaroTOBOK: MIA yIJEPOIHCTHX
CTaAeH 1 MBRyTA, JAAd JEeTAPOBapsHHXx - oT I,D o 2 MEHYT.
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PTM-26-07~ /4/~73 Crp. 42
PorOMOHZYEMOE BpeMf BLGPEKW 3arOTOBCK B NEUM NpH TEMIeparTypax OT-
AyCKa B 8aBUCHMOCTE OT ToMuMHEN (ZMaMeTpa) SaTOTOBKM M BOCA CBAKH
380 TOBOK TPUBEAEHO B TA0H 4.

Taonuus 4
HauGoJp- Bupaepxka (mocle nporpesa MeTanla CaziKu)
dauoonpwad | wmui IpU TemnepaType 3aKAIKB B OTIYCKa,
O NEHEE BEC caj- yac.
Auamerp) | Ku 3aro-
SATOTOBKH, | TOBOK, AR CTANR MEPOK: Ins crany Mapok:

MM kr  (4/'¥Ct3cn, RCr3nc,8015,20 | IOXCHA 0814 H®, 20XHSA
25,35,00I2C, 40,45, GOXHMA , SHXH3MOA ,X5M,
1072,20X,30X,35X,40X, | 18Xe2H4BA, 12XIMQ, |
I8XT, 30XMA, BSXM, 20X3B0, POX2UATC
4OXQA, ISXM, 38XHIA 18X3lB, 25X1kQ

500 O» 2,0 o 2,5 Or 2,0 no 3,0 .
100 1000 C5.2,5 70 3,0 C3.3,0 710 3,5 |
1500 "o3,0" 3,5 " 3,5% 4,0 -
500 Or 2,5 o 3,0 Or 3,0 z0 3,5
cs.100 | I000 CB.3,0 " 3,5 CB.3,5 " 4,0 |
1500 " 3,5" 4,0 " 40" 4,5
R R

I.12. Tipy OXAaRAEHUM SATOTONROK SB NpOLUECCe B3KANKM) YSPS3 BOAY
B NBCIO TEMRepaTypa BOAN AOAEHA OHTH B npeacasx ot 30 zo 40°C. Tpu |
OXI8%JCEMM MACCHBHMX 3aroTOBOK B MACNe Bauasbpas TeMueparypa ero,
BO u30eraHue BaTOpaBuA, He ZAOJKHA INPSBHUATE 50%¢C. |

1.13. Bpeua~uerny OXnarienueM NOCHS 3aKAJNKE ¥ HAYAJIOM ornyqfa

AN BaTOTOBOK M3 CTAJIM MADTEHCHMTHOIO Knacca Mapor X5M, I8X2lM4BA
HO ZOJA%HO NPEBRIIATHE 3-X Y&CDB.

J1.14. Harpes 8ar0oTOBOK ZAS OTHYCKE NPOM3BOZUTCH C NMPOUBBOACTBOH-
HO}i CKODPOCTHN. AR cTaznell NepauTHO-MBPTEHCUTHOTO ¥ MBPTEHCHTHOIO
xnacca wapox IS8X2HAMA, 3BXH3MGA, 20XHSA cKOpOCTH HAI'DOBE HE XOAEHA
" npesumayh 240 TPsA/vec; AAR ITOTO0 DOKOMOHAYETCH Hu3HAYATH CTYNEH-

YaTHH pexuM HaIrpess ¢ NUDIAHHM NDPOrpenor NpH Teuneparype of 800
a0 400°C, ;

LA

[ |
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YE8BaHHOE OPPAHNYCHUE CKOPOCTY HAIDABA PGHOMOHAYETCA, UTOOM
U30028TH NOABIGHUR B CIPYKTYPO OTNYWOHHOH CTENK ODUOHTAUMM COpOH-
12 10 MapIOHCHTY, UYIO BeZ6T K NOHUECHNK yABPHOfL BABKOCTH CTEIU.

1.15, Yuurnipagd MAAUBUZYAABHHE OCOGEUEOCTH T&PMUYGCKOT0 000pyAO -
BEHUA UDEAUDUATUA-KUIIOTOBUTEAA, AOMYCKBI0TCA OTHIOHEHHA 0T DOKOMEH-
AYEMUX DOXUMOB.TEPUUYECKOH OCPACGOTKM B YSCTH ANMTOABHOCTH BHAEPEOK,
|  TOMDEPATYpPH OTNYyCKa W TeMilepaTyDH IieyYd BO BPEHA NOCHAKK 380 TDROK

AN T€pMODCPaloTKW Np¥ yCAOBUM 0CECHOYEeHMA UEXSHMUSCEKUX CBOUCTB
Wi TBEDNOCTH MeTanja COTNIACHO TPEOOBAHMAM YepTema .

2+ OCOPMIEHUE ZOKYIEHTALMH

2.l . HeOOXOAUMOCTE MPOBOACHUA TEPMUYECKOH OCpaGo TKM 1 KOHTpOXA
MCXSHAYOCKNX CBOHCTB B8IOTOBOK LONXEHO COuTH OTOBODPOHO B YEPreEAX
C0 CCHNKOEK Ha Hacrosuui PTH.

Ce2s PEKTUYOCKUH DOXUM TOPMUYECKO# QOPAOOTKM BAYCTOBOK AOAKEH

¢h I 3aTa

QUKCHPOBATECA B EypHANE TEPMHYSCKOTO UeXe WIM YUSCTHA ¢ yKA3aHUOM
0003HaYCHHUA 4eproXci AeTaneld.
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METOIMKA PACYETA BPEMEHW HATPERA CAZIKU

1. lnf *3ar0TOBOK C OTHOWEHUEM lliﬂﬂﬂﬂﬁl.,;> 3 pacueT NpOZONEU-

o { suamerp)
TOABHOCTY NGPUQ 48 HATPEBA M BHPABHUBAHMA TOMIEPATYPH N0 CEYSHUD

CReZYET BOCTY HG MOKCHMAABHOE [OlepeyHOe ceveHue H3Aenud.lo Cie-
Ayouehl MeTOLNKG:

8) 0pu CIIOLHWX KPYIAMX CEUEHMSX = HO MBKCHMENBEHY AXGMETD;

6) Np¥ CIIOWHHX NPAMOYTONBHMX CEYeHMAX - HA MEHBUYW CTOPOLY
NPAMOYIONBHOIC MOKCUMAJIBHOTO CEYEHHA |

B) NpU NOALX, KPYTAHX WAX NPAMOYIONBHHX COUESHUAX:

ARA Mafenul ¢ ocesuM 0TBepcTueM A0 50 MM (ecas BapysmHll 7uMaMeTp
MA¥ MABKCUMBNABHAA CTOPOHA NPAMOYIOJbHUKE Goznee 500 uM) HE CIIOEHOS
CoueHue, 003 yueT8 BONUYMHH ZUAMETPA 0CEBOTO OTBEPCTHA;

ALR BEIOTOBOK ¢ OCeBuM OTBepcTHOM 70 S50 uM (npw Hapy®HEX pasue-
pax ceueHHA Meneo SO0 uM), & TaKEe IAA UBAEAUN ¢ OCEBHM OTBEPCTHOM
ZUMaMOTPOM CcBHEle 50 MM, HO He Oonae 500 uM { npu nOOOH# BERHYMHE
HODYXHOTO AMBMOTDA WIW MAKCUMANBHO{ CTOPOHH NPAMOYTONBHEKA) COHG-—

HHe MNPHUBOZAKTE K "cnnomsoMy™, ANA 3Y0I0 CYMMY TOJLUH CTEHOK CUBTSTSH

3a8 CIUIODHOG KpPYINIOEe W ODPAMOYIONEBHOE CEeYeHue:

AAAR 3aTOTOXOK C OCEBHM O0TBepcTHEM czbme 500 uy (npu npCOR Beau-
YAHO HAPYXHOIO JHaMo?Ppa WI¥ CTOPOHH npﬂuuyronbﬂunas MAKCHMAT BHY D
TOALAHY CTICHKM CHBAYST YMHOEATH HA KOa(ppUUueHT I,7, NONy4eHHYO Be-

AVUYRHY CYMTATE NPUBCKCHHEHM ZVAMOTPOM “CINOHMHOIOY" CeYEHUR.

Hopuu NpOZOAXMTENBLHOCTH HAlPEBA B MUHYTAX H& I MM MOTEPSYHOIO

couenust (¢ NoZpaszeneHMeM N0 OCRGCTAM TENepaTyp) NPHBEAEHH
B Tadn.l.
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Tacauua 1

Hopuanuszaumg [0 850 zo 920 1,5

HauueHO paHHe Tenneparypsa

(saxanxa) 1,3

Or 950 g0 580

i

Or 1000 zo II100

HOCTH OTepauuy

1,0 ‘

Omnycal Or 150 zo 400 Or 3 z0 2,5(BrADUASA
BHIE fﬂ{y' Tv0 ¢ AJHA
00ue NpOZONKUTEN B~

Cr 400 g0 €00 Or 3 20 2,5

Or 600 20 70 |07 2 20 B

Il pumvevwsa H U e, llpn Harpene usZenuil » sneumguqecmux

NevuaxX CruiyeT YMHOXATH KaiAyo HODUY HE Kosdhuuuent I,

Ecny cazka N6yl COCTOUT U3 HECKOJAERKMX BAIOTORBCK C PaSAMIHHY

nonoxeHied Ha nozy {(Mam B pacoues NPOCTLAHCTBE BEPTHKANBHOH meuw),

TO NOAYYeHHuE HNpHU PACUYCTe PEe3yABTET HYKHO YMHORUTE Ha KOaIUUUGHT

PaBiOMEepHOCTH HArpeBa COOTBETCTBEHHO TPEOOBAHUAM TAO0M.C.
Tabnauua 2

CxeMa pacHonO-
REHMA J4I0To- -
BOK ﬁ?_

| XD\

HOdPH UL HTH
PABHONGDIN G TH

Harpera I1,411,72,2

lpume va v no., KoafduunesT BLUOWPIOTCH, HCAOAA M3
PEKTHYECKOID pPACHONOXEHMA 33TCTOROK B negu,
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2. Ina p3neant ¢ reapunHofl oTHOmERBA

pacueT OrOICHNFMTENABHOCTH NEPRONG HATPEBa ¥ BHPARRNLBAHNA TeN[EpPaTypPH |

no ceveHrwo ( Ty ) NPOE3EOAKRTCH NO {opMyae:
C\CIH:F‘WT !
K - xoshiunpenr, xapaxrepusywinil cywmvapauji dusnuecknii ¢axTop

RArpeRd B NRH/CM; OH EHOMpaeTcs B npejenax or 45 mo 203

3
Y .. (00BN 3arOTOEKH, COM) o reoNe TpRUSCKu

W=
F (OOBEDXHOCTE 3aT'OTORKY, CNM

noKasarend reaa,

Bexpupna W onpelensgeTcsa Nno HopnvynaMm, NPUESNEHHHM B Tala,.d.

_ ‘Taﬁnnna 3
dopna leoNeTPRYECKHI Ve 10 BHOE
NnoKaz3aTesis
H3Ie nns T6 15 0003HATCHKRE
Conowsod - @é? _ - RAPYRHHA TIRANOTP, CN}
IMARR AP 46 @
+ 2 ~ BERYTDEHHR JMaNeTD,CM;

Hons (D-d) €
A 4€ +2(D-d)

Kyo ,__B_’_

ININHA , CN,

- DEOpPo Kyla RJIAR TOMIUES
DANTH, CM;

Q™ R
|

-~ WHDHHA OAACTHHEH, CM

lIpaNcyroabHas
NanTa

[lonywennne pesyJJRTATH pacueTa DEalbEH ODR HAI'peBe 3ar'0 TOBKH
CO BCEX CTOPOH, B NPOTHBHOM CJAyY28 CHeNyeT NPUNEHATE: XKOSdEUIMEeHRTH

PaBHONBPDROCTH, NPABEJEHANE B Taldxa.<.




