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YAK 621.793.6:001.4

pykoBOAAWMA HOPMATHUBHBLBH AOKYMEHT

METOMYECKME YKA3AHMUS Pﬂ

Hage)KHOCTh B TeXHMKe. YNPOoUHeHHEe Aeranely MALIMH. 50_ 4' 2__8 3
BuibOp PeMMOB anMTHPORAHKA N0 RORTrOBEHHOCTH,

O6bune TpeboBaHua BeeaeHbl Bnepssie

YrpepxAeHbl floctanoBnenMem Foccranfapra or 1 mions 1983 r. Ne 2900, cpok
BRepeHHA YCTaHORNeH ¢ 1 uions 1984 r.

MeTOoANYECKHE YKa3daHUs PaclpocTpatslOTCss Ha H31eJHsA, H3ro-
TOBJCHHDIE U3 CTaJjded W HUKeJeBbiXx ¢lidBOB Pa3jWyHOIo HasHaye-
HUs, H YCTAHABJHMBAIOT METOJbl yOPOUHEHMSA MCBEPXHOCTH HU3ACJAHH C
MOMOIILBIO AUPHYIUOHHOTO aJUTHPOBAHUS

B MeTOAHYOCKHX YyKa3ausx paccMalPHBAIOTCs CIOCOOn auddy-
3MOHHOTO aJHTHPOBAHMA. B {IOPOIIKOBLIX CMECSAX, B BaHHaX ¢ pac-
MjagJeHHbBIM AJIOMHHHEM, MeTaJdansauded W MCTOAOM OKDPAaCcKH ¢ II0-
caeyIOLUM AHPOYSHOHHBIM OTKHIOM

1. OBLUUE NONCIKEHUA

1.1. AautHpoBaHHe — OJHMH U3 BH/AOB XHMHKO-TEDMHUYECKOH 00-
paBoTKH, 3aK/AIYAWUUCA B AuPPy3nOHHOM HACBIIIEHHH TOBEPXHO-
CTH M3IACJUH anatoMuHueM (obuyue NpHHIHUIBL aJATHPOBAHHA MPH-
BOJASITCA B CIIPEBOUYHOM NPUJAOKEHIH 1),

1.2. Upn audpdy3uoHHOM anHTUPOBRAHHH AOCTHIAETCS.

BHICOKAsl KOHUEHTPALMSA anoMuuusi Ha NOBEPXHOCTH U3JAEJHH OT
9 o 70 % *;

npodHasi CBsi3b AHMPY3HOHHOrO cjapf € METaJJIoM OCHOBBI,

paBHOMEDHOE IOKPBHITHE BCeX 4YacTeld INOBEPXHOCTH H3AEJHH;

roAlluna gudpdysunonnoro caos or 0,02 20 2,9 vim;

yBeJanyenyue paamepos uageanit or 0,01 10 0,5 mm;

noBepxXHocTHAas TBepiocTh 10 700 HYV.

1.3. AJUTHpPOBAHHe NPUH ONTHMAJLHOM COACPDKAHMH AJNIOMHHHUS B
MoBep>HOCTHOM CJIO€ MpHAder H3JAeJH0 OCOObIC (PH3HKO-XHMHUECKHE
U MexXaHHUecKHe CBOMCTBA, MO3BOJAKIUME IMOBBICHTH HAAEXKHOCTH H3-
neJui paboTawIIuX B YCJAOBHAX.

OKHMCJEHHs IPH BBICOKHx Temneparypax (mo 1200°C);

* 371eCb cocTan NPHBOAHTCA B Y% Mo Macce
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H3nTepvHuyeckoro okucJgenus ao 1100°C;
HUKJIWYeCcKoro okucaenus o 1000 °C:

KOppo3uu B MOPCKO# Bode u 20 %-HOoM pacTBOpE

JIOTHIL;

M3HOCA, 3PO3UH U KABUTAILUH,;
cXBaTbiBanusy pabOYUX MNOBEPXHOCTEH MAUIHH NPH BBICOKHUX TEM-

neparypax;
3HaKOIEepPEeMEHHBIX HArpy3okK;

[OJI3YUECTH NPHU BBICOKUX TeMIlepaTypax;

TEePMHUYECKHX Y1apOB.

1.4. AnutupoBaHulo MoJBepraioTcs u3ieansi (U3 crajd, HHKeJe-
BbIX OCIJIABOB) JI000H (GopMBbl, MO3BOJSIOUIEH OCYLIECTBUTL KOHTAKT
C AJUTHUDPVIOLIEH CPeLoH.

1.5. lllepoxoBaToCcTh MOBEPXHOCTH H3JAEJUH @ocJe aJUTUPOBAHHUSA
OCTaeTCsl HEU3MEHHOH HJU HECKOJBKO YMEHbLIIAaeTCH.

1.6. CpaBHHUTe/IbHBIE
B IIOPOUIKOBBIX CMeCdX, B BaHHAX C

XapaKTePHUCTUKU
pacnJaaBAeHHBIM

CEepHOW KHUC-

MEeTOJ0B aJHTHPOBAHUSA

AJIOMUHUEM,

METAMAJU3AUHA H METOLOM OKPAaCKH C IMOCJSAVIOIIUM BBICOKOTEMIIEpA-
TYPHBIM OT2KHTOM, NPHBOLATCS B TadJga. 1.

TabGaunga 1

CpaBHHTE/ILHBIE XaPAKTEPHCTUKK METOAOBR aJUTHPOBAHHA

PopMa U3Isenuda, noisep-

MeTon [Ipenmyutecrna Heaocrarky raeMo! 0 aJi1 HPOBaAHHI
B mopoul- B0 3vOXHOCTh 1oJy- Bricoxkass Ttevinepa- | HManemist CI0XKHBIX
KOBBIX CMe- | yeHusa audodysuounnix | Typa (800—10560°C) [dopM MeNKOCEPHHHOTO
CSX CJ0€B ¢ WHPOKUM AU- | U AJHTeJbHOCTh NPO- [H €AHHHYHOrC IIPOMU3-
AlIA30HOM KOHILeHTpa- | 1ecca BOJCTBA
mun Al (9—70 9%)
PaBHOMEpHBIH IO C/I0KHOCTE  IIPEeao-
TOJIHHE AUPOY3HOH- | XPAHEHUST OlPCALJEH-
HBIH CJIOH HbIX MOBEePXHOCTEd OT
HaCblULEeHY A
CTalUNbHBIA TIPO- 3acopeHye KaHaJoB
ece H3JeJH[ HACHILAKIeH
Xopouiee clUenIcHIe | CMeChIo
OIUPHYIHOHHOIO CJaA04
C OCHOBOV CTHOCHTENBHO BBbI-
BO3MOKHOCTE aviH- | COKadg TPYAOEMKOCTb
THPOBAHHUS H3JeAHHd | H CTOHMOCTh Iponec-
npakTHUeCKd JioHoi | ca, CIJA0XHOCTL €ro
KOHdIirypauyuu veXaHH3alHu
B Banuax Hesricokas Tewvie- Huzxasg CcTOHKOCTD Magenust MNpPOCTHIX
C pachnJjaB- parypa (700 —800°C) | Turaen POopM BO BCeX BHAAX
JEeHHBIM H MaJiasg AJUTeJBHOCTH [IPOUIBOJACTBY
anwomMuHueM | ({—I15 MuH) npouec- Hannnadne pacuia-

ca

Huskass Tpy,1oev-
KOCTb M CTOHMOCTBH
[pouecca

BA U OKHUCHOHA MJEHKH
Ha MOBEPXHOCTH l3Jie-
JIUU




[l podcamerue

dopma u3ne 11ust, noO1BEP-
MeTon [TpeumylnecrTna HenocraTku F4eMOro aJaMTHPOBaHHKIO
BolcoKas OIHODPOA- HacTuuHoe PacTBo
HOoCTb TMOJYYaeMBIX T0-| PEHHE B BaHHe 00pa
KpbITHIl, TOWHOe pery- | OATHIBAeMbIX H31eJHH
AupoBanue UX TONuMU-
Hbl
BC3MOAH XCFb  Hell
DEepLIBHOrO  Bel1eHHY
TPOIECCa  HACHIEHHT
MeTtas- OTHOCHTEeILHASA NPo-| B HeKoTOPHIX CJy- Maneaus  mo0bIX
3aUUA ¢ o | CTOTS  TIPOBeACHMA | Yadx HeaoCTaTouHoe (hbopM, He HMeIIue
CJHeAVIOL M | nTpolecca CILEIIJICHHE HaMbljeH- |BHYTPeIHHX [10J0C-
BBICOKOTEM - MabupatenbHoe a.1i- [ HOTO CJI0S C U3JequeM {Tell, B MeJaKoCcepUiiHOM
IepaTYPHBIM | THpoOBAHHE OTHAeJsHbIX HaJiuuge OKUCJAOB B |W €THHYUYHOM TPOH3-
OTXKITOM nopepPXHOCTEH IULPVIIOHHOM CA0e. |BOACTEE
IlopucrocTr 1n1anw ten-
HOIO CJ10s
Haueceuune [IpocToTa npoBene- HepasHoMepHOCTH N3penus  a00BIX
KDacokK ¢ Husl Opoiecca pacrnpenemeHus Kpac- | ¢opM, He HMeHe
MOCTE VIO - MsbupaTtempHoe adil-} KU T0 MOBePXHOCTH, |BHYTPEHHHUX MOJOCTEH,
KM BEICO- | THPOBAHHE OTAENBHBIA | MPHBOJSINCE K HepaB- |B MEJKOCEPHHHOM H
KOoTeMIepa- nmoBePXHOCTEH HOMEPHOCTH TOJUWHHW [e AHHHYHOM [1pOH3BOA-
TYPHLIM OT- AHPPOYIHOHHOrO ¢JioA |CTBE
KUTOM 1

2. CTANMU U CNNABbLI ANg ANUTUPOBAHMUSA

2.1. Berbop anuTHpyeMOH CTaJu M CILUIaBa OIPEJeNseTcss Ha3zHa-

JSHHEM

U3jaeusd,

KOHKPETHBIMH

VCJIOBUSIM U

€ro

KCIJIyaTally,

11eJIbI0, ¢ KOTOPOH MPOBOJIITCSI NPOILECC NMOBEPXHOCTHOTO AUPPY3HOH-
HOTO HAaCHIIIEHHS.

2.2. ATHTHPOBAHHIO MNOABEPraoT

CTaJd:, a4 TakKxKe CIJaBbl HAa HUKEJEBOH OCHOBeE.
2.3. Tonumuna IUPOYIUOHHONO CJIOSI NPH AJUTHPOBAHHKM 3ABUCUT

OT XHMHUeCKoro <€oCraBa CTaJAH H CllJsiaBa.

yIJAepOAUCTHIE,

Bausgue

JTerHPOBaHHHIE

JAeTHPYIOUIHX

3JJEMEHTOB H yrJepoaa Ha TOJUINHY CJOS NPUBCACHO Ha 4epT. l.
2.4, PaborocnocobnocTy H34eaud (B TOM uucae NOBEPXHOCTH) JO-

CTHTAETCS] ONTHMAJBLHBIMHU TEXHOJOTMUECKHUMH PEXUMAMU aJHUTUPOBA-
HUA H TepMHuecKOH 0oO0pabOTKONH H3AeqUH A0 U TOCJ]E aJUTHPOBAHHA.
PexXUMH npelBaPHTEJNbLHONX TEPMHUYECKOH 0O0OpabOTKH AJA HEKOTOPHIX
CTaJe€d MW CIJIABCB MPHBOAATCA B CHPABOUHOM TNPHJOKEHHUH 2.

2.5. B cayuae, xorga paboTocnoCoOOHOCTh U3NENHs 3aBHCHUT OT Be-
JHYHHBL 3€pHa, CJejdyeT HCNOAb30BAaThb CTaJH HJAH CIJAABBl, Jerupo-
BaHHble (MHKPOJErHPOBAHHLIE) 3JIEMEHTAMHU, NPENSTCTBYIOMUMY POC-
Ty 3epHAa NpH Harpese (HampuMep, TUTAHOM, BaHAAWeM, peaKo3e-
MeJbHBIMH 3JIeMEHTaMH).
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3. BbISOP METOAOB M TEMMNEPATYPHO-BPEMEHHbIX PEMUMOBR
ATUTMPOBAHMS NO AGITOBEYHOCTH

3.1. Heo6xonumasa JI0JrOBEUHOCTL H3JeJUR NOPpH  SKCOJyaTallHH
AOCTHraeTCss NPH ONTHUMAJLHOW TOJIUMHE W CcTPYKType AHPOY3IHOHHO-
ro cJos B COYETAHHH C HeoOXOIAHUMBIM ypoBHeM (PHU3HKO-MeXaHHYe-
CKHX XapaKrepucrukK MaTepuasna ocHOBbl. OnrtuvanbHasg TOJNMIHHA H
CTPYKTYpa AHPDY3HMOHHOrO CJ0S CTAJH HJH CIJaBa 3aBHCHT OT Me-
TOla M TEMIEepPaTyPHO-BPEMEHHBIX DEXHMOB aJUTHPOBAHUS. DU3HKO-
MEeXaHHYeCKHe XapaKTepUCTHKH Marepuaja 3aBHUCAT  OT DPEXUMOB
TepMHYeCcKOH 00paboTKH.

[IppHuunuaJbHass cXxema BbibOpa MeTOLOB, MapaMeTPOB aJHTH-
pOBaHHS B 3aBHCHMOCTH OT 34aJaHHOH NOJTOBEYHOCTH H3AEJIHHU IPH-
BeJgeHa HA uUepT. 2. __

3.2. Ilpun BuiGOpe METOZOB H TeMHepaTypHO-BPEMEHHBIX pEXHMOB
aJJUTHPOBAHUS TIPOU3BOJST:
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aHaJ/MH3 CYLIeCTBYIOUIHX 3aBUCHMOCTEH MeKAY AOJI0BEUHOCTLIO,
TOJILIMHOH, CTPYKTYPOH aJHTHPOBAHHOTO CJIOA AJisl MaTepuHaja M3jie-
JHH HJIH OJH3KOrO eMy 10 XHMHYEeCKOMY COCTaBy, IJS  pasHUHbIX
METOJ0B aJUTHPOBAHHUS,

SKcliepuMenTa bHoe anpobupoBanHe BbLIOpaHHBIX MeTOACB H pe-
XKHMOB a/JHTHPOBAHHA HA KOHTPOJBHBIX oOpasdunax (H3AeJHAX);

AJIUTUDPORAHNE ONBITHOW HAPTHH HUIACHHH.

3.3. Micxoauble peXUMBL H METOABl aJHTHPOBAHHS BBIOUDPAIOT IO
CIPpAaBOYHBIM MATE€pHaJaM HJAM HA OCHOBAHUH JAHHBIX, NPHBEACHHBLIX
B CNIPABOYHOM IIPHUJOXKEHUH 3I.

3.3.1. Metoabl aautupoBaHUsl BLIOHPAIOT B 3aBHCUMOCTH OT Tpe-
OOBaHHH J0OJDOBEUHOCTH H3JAeJuil, 06beMa TPOH3BOACTBA, TCXHHKH
Oe3omacHoCTH U 3KOHOMHKH. Hekortopble cripaBouHble JaHHBIC TPHBeE-
JeHbl B Ttabua. l.

3.3.2. st BHIOPpAHHOrO MeTOJAa AJHTHPOBAHUS Ha KOHTPOJBHBIX
o0pasuax (M3A€JHAX), H3POTOBJEHHWIX M3 cTajad (clsgaBa), 3ajxaH-
HOro coCTaBa ¥ HMEIOIUHX OJAHHAKOBYIO C U3AEJHUAMH UICPOXOBATOCTD,
ONPEAeaAT TeMIePaTYPHO-BPEMEHHBIE  3aBHCHMOCTH  TOJIIHHBL  H
CTPYKTYPBl JAUPPY3IHUOHHOTO CJIOSI.

3.4. CBA3b MeXAY TOJUIMHONK (CTPYKTYpPO#) CJOSL H JOJATOBEYHO-
CTbI0 YCTAHABJHMBAIOT 3KCHECPHUMECHTAJNbUBIM [yTeM Ha HU3JeJUSAX HJIH
KOHTPOAbHBIX 00pasuax, H3roTOBJEHHBIX U3 OJHOH H TOH XK€ MapKHu
CTaJu (clijaBa), HMEKUUX OJHY U TY JKe IIepPOXOBATOCTh IOBEPXHO-
CTM H NpoJUedIIHX OAHHAKOBYIO TepvuueCKyr o00paboTky (B OXA-
HOH cpejle).

3.4.1. Kongpurypauuss 1 pasamepbl KOHTPOJbHLIX 00pa3uoB JAOJXK-
Hbl OTpaxarTb HauOoJiee XapaKTepHBIE KOHCTPYKTHBHBIE OCOOEHHOCTH
H3/1e M1

3.4.2. McnpiTanuss Ha JAOJATOBEYHOCTL NPOBOAAT B YCJAOBHIX,
O/MU3KUX K IKCIyaTaUHOHHHIM. KosauuecTBo 00pa3loB HOJXKHO OBITH
JOCTATOUHLIM  JIJS  YCTAHOBJEHUS  HAJLEXKHOU KOPPCISIIHHA MCXKIY
H3yUaeMbIMH XdaPaKTePUCTAKAMH.

3.4.3. XapaxkTepHble 3aBHCHMOCTH H3MEHEHHUs JOJTOBEYHOCTH H3-
JEJHH OT TOJIUHHBL AJHTHPOBAHHOIO CJOS CXEeMATHUYHO NOKa3aHbl HA
YepT. J.

34.4. 3a ONTHMAJLHYIO TOJIMUHY AJUMTHPOBAHHOIO CJIOSI HPHHHU-
MaeTcst Takas, NPH He3HAUYUTEeJbHOM H3MEHCHHH KOTODOH HOJIOBCUY-
HOCTL u37enaus  (KOHTPOJIEHBIX 00pas3loB) TNPAKTHYECKH OCTAETCS
IIOCTOSSHHOH M OCTaeTrcsl Bhille ypPOBHS 3a4aHHOHA AOJroBeYHoCTH (Ha
yepr. 1—5 CAPABOUYHONO NMPHUJAOKEHHST 3 NPUBEJEHBl 3KCIePHAMCHTAJb-
Hble 3aBHCHMOCTH). B cayuae, Korja ypOBe€Hb 3aJaHHOH JOJIrOBEYHO-
CTH He MJOCTHrAeTcsl, MeHSIT METOJABl aJUTUPOBAHHA HJH MaTepHuad
U3 eJINS.

3.5. ITo BuIOpaHHBIM peXHMaM IPOBOJASAT aJHTHPOBAHHEC ONBITHOH
MapTUU H3LEJHH, HAa KOTOPOH MNMPOBOISAT OUEHKY HX AOJTOBECUHOCTH.
[Ipy Hanmuuuum HaAeXXHOH KOppeJsiLHH  JONyCKaeTcsl NPOU3BOJHUTL
OLeHKY JOJTOBEYHOCTH MO KOCBEHHBIM INPH3HAKAM (TOJLIHHA aJIH-
THPOBAHHOIO €0, TBEPAOCTh HOBEPXHOCTHASA, MUKPO- H MAKPOCTPYKTY-
pa n Ap.). Ilpy NOMOKHUTEJNBHBIX pe3yabTaTax HCIBITAHHH OQOPMJI-
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eTcs TeXHOJIOTHYeCKas KapTa, H TpOolecc BHEAPAETCS B NPOH3BOX-

CTBO.
Cxema BbiGOpa ONTHMAJBHOM AOJATOBEYHOCTH
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3.6. B npousBoAcTBe 3ajaHHYIO JIOJTOBEUHOCTH H3JAeJinii obecre-
YHBAKT CTAOUJBHOCTHIO W KAYeCTBOM TEXHOJOrHueckoro mnpolecca
AJUTHPOBAHHS [PH BEJCHHH CHCTEMATHUYECKOI'0 KOHTPOJIS IapaMer-
pOB KauecTBa.

4, ANTMTUPOBAHMUE B NOPOLLUKAX

4.1. AauTHpoBaHHe C NPUMCHEHHEM NOPOMIKOBOH CMeCH MPOBOISAT
10 OJJHOMY M3 BapHaHTOB TEXHOJOTHMU:

C IPUMEHEHHEeM KOHTelHepa ¢ MJaBKHM 3aTBOPOM, KOTOPHIH obec-
MeydBaeT TEPMETH3alHI0 PEaKIHOHHOIO NPOCTPpanCcTBa M IO3BOJISAET
NIPOU3BOJUTL HATPEB IIPH AJHUTHPOBAHUM B OOBIUHBIX TEPMHUYECKHX
neyax;

C NMpHMeHeHHeM KOHTeHHepa ©Oe3 IJaBKOTO 3aTBOpa [PH HCHOJb-
30BAHHU CHElHaJbHBIX Neded, rjae AJs 3allUTHl OT OKHCJASCHUA aJIUuTH-
pylouled cMecH H H3AeJHi NPUMEHSAIOTCS HHEPTHBle aTMmocdhepn (Ha-
nMpHMep, NMPOAYKTH MHCCOLMAIMH OPHPOAHOIO TIasda, aproH u Ap.).

4.2. dnss aJUTHPOBAHHS HCMOJAB3YIOT IOPOLIKH, COCTAB KOTOPBIK
NpuBOJAUTCS B TabJ. 2.

[Ipumeuanue Jlomyckaerca HCOOJAb30BAHHE H JPYTHX COCTABOB cMeced,
npowefHX UPOMbILIICHHOEe anpobupoBaHue.



Tabauuwa 2
Cocragbl Nopourkosbix ¢cMeced Aas auPpdy3voHHoro aanTHPOBAHHS

H X C o, N |
ogih;gg Kovunouentt mﬁiﬂiﬁiﬁﬂi | ;;3?5;?;;‘; 1 Htﬁaﬁimfi;lejérga
- ) . . } .
A movHHHE Al 20,0 'CCT 2~ —79E
I OKilch ANMHUKHKHA Al QOa 49,0 FTOCT 8136—76
XNODUCTHIH amMMO- N,Cl 1,0 [OCT 2210—73
HUH L . ~ e ] )
| deppoantoviuuni FeAl 500 AMTYN-395—5§9
2 Okuch aJIMHHHUA ALO- 49 0 F'CCT 8136—76
X/JI0PHCTHH  AMMO- NH,C] 1,0 OCT 2210 --73
) HUH o ne - - -
beppoamoMuHui FeAl 735 AMTV-395_-52
3 (OKHCh a7 TIOVIVHIiA AlsQO3 200 IrOCT 8136—76
{ o XmopHeTet  amMMo NH,Cl 0,5 reCT 2921073
HHH 3 B | &
PeppoarmovMHUHHA FeAl 60,0 AMTY-395 59
ORuCh AJIOMUHUS AloOn 39,5 TrOCT £136—76
4 (39,0)
XJIOPUCTHIHA  aMMO- NH,Cl 0.5 FQCT 9210373
HuH . . (1,0} ]
DeppoaAOMHHUN | FeAl 98 .0 AMTY-395_59
5 X/IOPHCTEHT  aMMO- NH,CI 2.0 rOCT 221073
HHH 1

IIpumeganus:
. B ckofBkax yKa43aHO BAPHHUPOBAHUC KOMIOHCHTOB.

9. JlomyckaeTc BMCCTO XJIOPHCTOTO aMMOHMS NpPUMEHATh HOAMCTBHIE aMMOHHHA
(I'OCT 3764—75).

4.3. Texioaoruueckui npouecc aJHTHPOBAHHUS COCTOUT H3:

IIPUNOTOBJIEHHST MOPOUIKOBOH CMeCH;

MOArOTOBKH H3IEJIHNH,

3arpy3ky H3/JACJHH B KOHTeHHEP;

MpoBedeHHs Tpolecca;

BHIPPYIKH H OUHCTKH H3JEJHH,

TepMuueckoi 00paboTKH (IpH HEOOXOIUMOCTH),

{OHTPOJSI KauccTBa.

4.4. KoMIIOHEUTH, BXOJAsIHe B cCMeCH IJIs1 aJIUHTHPOBAHHS, H3ME/b-
yalor (HampuMep, B LIaPOBBIX MEJbHHIAX) [0 pPAa3MepoB UaCTHU
150—600 wmxMm. [ToctopoHnue npumecu (Gymara, AEpeBO, METAJIH-
YeCKHe YacTHUBl H Ip.) B cMecsX, NOoATOTOBJAEHHBIX AJsi NPOBCACHHY
npoliecca, He AONYCKaAWTCA.

4.5. [lepen ynorpeGieHnem XJOPHCTHIH aMMOHMH [POCYHIHBAIOT
npu rtemneparype 130—150°C B rteuyenue 1,5—2 4 ¢ nOCAAYIOLIHM
oxJaxaeHueM Ha Boaayxe. [Ipu XpaueHHH XJOPHCTOTO aMMOHHS 0O0-
Jee 5 cyT olepaunui npocywkd Noropsar. OKUCh AJTIOMHHHA TIPO-
KaausaioT npn Temnepatype 600—700 °C B Teucnue 2—3 .

4.6. [loxroroBjenble KOMOOHEHTHI CMeCH B3IBEUIHBAIOT HE  TeX-
HiYyeckux Becax (c touHocThio 0,0 %) B cooTHOLIEHHAX, IIDHBEEHs
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HBIX B Taba. 2, saTeM TWIaTelbHO MEPeMEUIHBAIOT [0  MHOJyYeHHS
OTHOPOJHOH MaCChl, KOTOPYIO TIOMeUlaloT B KOHTEHHEp M NPoKaJuBa-
IOT B TeyeHHe 2-—3 4 NIpH TeMaeparype BbLIOPAHHOTO pexkuMa. [Tocuse
3TOr0 CMechb IpHroana 1Jas aJuTupoBanusa. Ilpn cnekanun wacrun
OMeCH ee JONOJHHTEeJbHO U3MeJbUaloT.

47. llpn anuTUpPpOBAHHH TNPOUCXOAUT ocJabJeHHe  aKTHBHOCTH
CMeCH, NnosroMy 1jas crabuauszalluu npolecca HeOOXOTHUMO B oTpa-
OOTaHHYIO cMeCh 100aBJsATh CBEKEH.

[Ipuvevanue Ilpy amarupoBanuu B cMecH 98 % FeAl u 2% NH,CI npu
10650°C B TcuenHc 24 u ofelHeHHe CMCCH aJlOMHHHewm cocTtaBJaser 8,5—9 % . no-
3TOMY IIpH TNOCAEAyIolleM aJHTHPOBAaHHUH Heo0XOoAHMO B CMecbhb JolaBaste 20 9,
cexkedl cmecu J[Jas anuruposanuss npu 950—1000°C B Tcuenne 6—10 u jocra-
TouHo po6asastb 10—15 9% cBexelt cmecd, a npu 860 °C B TeyeHne 10 u aauru-
poBaHHE MOMET MNPOHU3BOJAHUTLCT MHOTOKPATHO 6C3 OCBeMCHHSA, ¢ J003BKOH TOJBKQ

0,0—1,0 % NH,CI

4.8. AJIMTHPOBAHHUIO MOABEPralOT H3AEJHS, HMEIOLHe CYXYIO, YH-
CTYIO 00e3XKHUPEHHYI MNOBepXHOCTL 0e3 ciuaefoB oxucjenus. Ilpu Ha-
JUUUH OKHUCJCHUHW M 3arpsi3HEHUH H3JAeJHUS  IIOJBEPraroT OYHCTKe
MEKTPOKOPYHAOM Ne [12—16 uau B cHEUHAJbHLIX PacCTBOPUTEJAX.
[lepen ymakoBko# B KoHTeHHep H3/7eauss HeoDX0IHMO 00€3XKHPHTD
coraacHo 'OCT 9.047—75.

4.9. J1Jasg aJUTHDPOBAHUSA UCIOAB3YIOT KOHTCHHEPBI JBYX THIIOB: ¢
miaBkum u 6e3 miaskoro 3arBopa (n. 4.1). B kauectse npumepa na

yepT. |—4 npunoxenuda 4 NpUBCICHBl pa3JHYHble BAPHAHTHI KOHTEH-
HEPOB 1751 aJHTHPOBAHHUSL.

4 9.1. Pagvepbl # ¢opvy KOHTEHHepoB MNOoAOMPAIOT B COOTBETCT-
BUH C pasvepaMHd H3I1CJANIH, NoABepracMblXx aJUTHUPOBAHHI, U HAa-
rpeBaTeJbubIX yCTPOHC1B. KonTeflHepbl ¢ NJaBKUM 3aTBOPOM H3TO-
TOBJSAIOT H3 JKAPOCTOHKHUX cTajJeldl HJAW CIJIAaBOB  (HampuMmep,
20X22HI18). [lpu npuvenenun KouteuHepa Oe3 IMJIABKOrQ 3aTROpaA B
KauecTBe vartepuaJga KOouTeuHepa MOCYT HCNOJAb30BATHLCSI H HU3KO-
JerupoBaHHble crtaju. KoHreinep, oco6eHHO NnpHU MOBTOPHBIX yMOTPeO-
JIEHHUSIX, KOHTPOJHPYIOT Ha OTCYICTBHE MOBPEXKACHUH.

4.9.2. Jlna repverusanuu BHYTpeHHEH dYacTH KOHTeHHepa IJaB-
KHH 3aTBOD COOHPAIOT B CJICIVIOUIEH MOCAeJI0BATE/IbHOCTH:

3aCHIIAOT B KeJob nuasBkoro 3atBopa KBaplenwlit necok (I'OCT
22551—77) na 2/3 BHICOTH;

yCTatr aBJHBAIOT KPHILIKY KOH™CHHepa, YyTONHB €€ B IICCOK;

3acwinalor Ha 20-—30 MM B o0pasyloulylocs IEeJdb MEXAY KpPbILI-
KOH KoHTecHHepa M XKeJqoOOM  pasveJibUeHHYI0 HAaTPHHUCHAHKATHYIO
rabiby (TOCT 13079—81) ¢ pasamepoM yacTHL MEHBIUMM, 4YCv ILUH-
pHHA LIesH MeXAY KDPLIIKOH M XKeJobOoM KOHTeHuepa.

Kpoliuky KouTeifHepa (DUKCHPYIOT B paboyeM MNOJOXKEHHU (HampH-
Mep, IPYTKoM-pHKCATOPOM Yepe3 HMPOYyHIHHDL) .

4.10. B oaHoM KOHTeliHepe MOXKHO aJHTHPOBATH KaK OJHO, Tak H
Heckoabko uaneauit (mapruit). Hsaenuns ¢ GoJbIIMMH  JIHHeHHBIMH
pasaMepaMu (Hampumep, WITOK, Tpyba M Ap.) aAJUTHPYIOT B BEPTH-
KaJbHOM [OJOXKEHHH C HCMOJL3OBAHUEM CHEUHAJBHBIX TPHCHOCOD-
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JIeHHﬁ; [IpucnocoGaenus aas onpefeseHHoMl OpPUEHTAllHH H3JeJiuH B
KOHTCHHEPE HCIOJb3YIOT H B APYDMHX CJaydasx.

4.11. Ilpu 3arpyske H3jequdl B KOHTeliHep M 3achIKOH HX pabo-
YeH CMECBhI0 COOMIORANT CAeAYIollHe TPeOOBaHHUA:

pacCTOsTHHEe MeEeXIAY JAHOM KOHTEeHMHepa M H3AeJHEM He MeHee
30 MM;

paccTossHHEe MEXAY H3ACJAUAMH HJIH H3IEJUIMH U CTEHKaMH KOH-
TEHHEpa He MeHee 15 MM;

pPacCToOsiHHEe MEXAY KPBIIKOM KOHTCHHEpPa M H3AeJHSIMU HE Me-
Hee 50 MM;

CMeCh B KOHTEHHepe cJjaerka yrpaMO0BLIBAIOT;

BpeMsl ¢ MOMEHTa 3arpy3kH H A0 HayaJa aJHTHPOBAHHSI HC J0J-
JKHO IIpeBLIIIATL 24 4.

4.12. Jlas KOHTpOJS mpolecca adUTHPORAHUS B KOHTEHHCP IOMe-
HIAOT KOHTpPOJIbHBIE 00pasubl (2-—3 miT.), pacmoJiarass UX B PadJHy-
HbIX 30Hax KoHtelHepa. KoHurposbuble o06pasnbl H3rOTOBJSIOT  H3
TOH K€ MapkKu cTajJH, TOH XKe IJAaBKM U NOJABepPrairoT TOH Ke IpexBa-
DUTCABHOH TepMHYeckoi o0padoTKe, yTo M u3Aenaue. B oTAedbHBIX
CAYHAAX AONYCKACTCA H3NOTOBAATH KOHTPOJbHBIE 06pa3Ubl U3 CTAJAA
JPYIroH IJIaBKH.

4.13. HarpeBateabnble neuu [AJs1 aJHTHPOBAHHST JTOJKHBI:

cOecrneyuBaTh HarpeB HU3aeJHd B Koutefinepe no 1200 °C;

UMeTh DaBHOMEpDHOE TeMHOepaTypHoe ToJe B o0beMe Ccaaxn
+10°C;

HMETh CHCTEMY aBTOMATHYECKOTO peryJaupoBaHud AJad MOAJAepKa-
HUA 3aJaHHOW TeMIlepaTypbl B INePHOA NPOBEAEHHS Ipouecca ¢ ToY-
HocThio 10 °C;

HMEeTh BHITAXHYIO BEHTHJISIILHUIO B COOTBETCTBUHU C JICHCTBYIOUIMMU
CAHUTAPHLIMH HOPMAaMHU;

HMeTb YCTPOHMCTBA, obecmeuyuBalye NOCTOSAHHBIA COCTAaB 3aLUT-
HOH aTMocCGephbl B HepHOI NPOBeICHUS aJUTUPOBAHUMA.

4.14. Kourefinep (MJH HECKOJbKO KOHTeHHEepOB) C IMJABKHM 3a-
TBOPOM TOMENIAaI0T B Nedb, Harperyio ao 200—300°C. CxopocTs Ha-
rpesa KoHntefinepa ¢ u3aeaussmMu B uuTepBane 300—600°C ne Gosee
100°C B yac, gaJjiee HarpeB NMPOU3BOAST ¢ MAKCUMAaJNAbHOH CKOPOCTBHIO
N0 3azauHoll TeMmneparyphl. lIpOAONKUTENBLHOCTh BBIIEDIKKH KOHTEH-
Hepa B Ieud MCUUCJASIIOT ¢ MOMEHTA IporpeBa KOHTeHHepa IO Tpe-
OyeMOH TeMIepaTypHhl.

4.15. Oxyaxkjaedue KOHTeUHepa NPOUIBOAAT ¢ IeUbI0 A0 TeMmIepa-
Typel He Bbimie 500°C, 3atem Ha cHoKO#HOM Bo3ayxe. KoHrteinep c
U3JEAUAMH, JJS KOTODPBLIX NOCJe aJUTHPOBAHUA HC Tpebyercs BHICO-
Kasli TOYHOCTL 10 pazMepam, JOIYyCKaeTcsi OXJaxKJAaTb Ha BO3AyXe
¢ tevneparypor 800 °C.

4.16. I'lpu ucnoab3oBaHHH KOHTeHHepCB 0e3 IJIABKOrOo 3arBopa
aJHTHPOBAHHUE NPOBOAST B Ie4ax C 3allUTHOH aTMoc(epoi (3HI0-
ras, aprog) npu u3OBITOUHOM JaBJEHHMH HUJAU TIPH repMmerusauund pabdo-
yero IpOCTPAHCTBA JICUH.

4.16.1. Konreiinep 0e3 niaBKOro 3arsopa NOMENLAOT B Neyb, Ha-
rperyio He Bboile 300 °C, 3aTem ee repMeTH3UPYIOT M NOAKJIOUAIOT
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CHCTEMY CO3JaHHUs B IeyH 3alluTHoNH aTMocdepsl (HampuMep, Tpo-
OVKTbl JTHCCOUMAIUH NMPHPOAHOTro rasa, apron u ap.). Ilocne ycra-
HOBJEeHHS B oObeMe neuw cTabusbHOH 3auiMTHON aTMocdepbl NPOU3-
BO/ISIT HarpeB hoHTeliHepa co ckopocthio 76—100°C B wac g0 temie-
paTypbl paboyero pexkuma. OxJgaxKIeHHe KOHTeHHepa MNPOH3BOJAAT C
meuyblo 10 Tevnapatypsl He Gogaee 300 °C.

4.17. Pa30opKy xonteiinepa NOPOU3BOAAT NOCJAE €ro OCTHBaHUA
0 KOMHATHOW TeMIiepatypbl, HO He no3AHee 24 4 ¢ MOMeEHTa JOCTH-
Kenust tevneparypol 100°C. Heobxonnumo ob6paTHTh BHHUMAaHHe Ha
TO, 4TOOLI TIOCTOPOHHHE KOMIIOHEHTbl (HAmpHMep, HATPOCHJAHKATHAS
rabiba) He nomnaad B pabounit nopomokx. ColxepXumoe KoHTedHepa
BRITPY2KAIOT B CIICUHAJBHBIH IOXI0H HJAH JPYyroe yCTPOHCTBO. BHIHY-
Thle M3 KOHTEHHepa H3ACAHS OYHUIUIAIOT OT MOPOLIKA, HPOMBLIBAIOT B
TEIIJIOM COLOBOM pacTBOpE, a 3aTeM IPOCYLIHBAIOT.

4.18. BuemiHuvyd HpU3HAKAMU HOPMAJbLHO NOpOolIeAUIero mnpouecca
AJUTHPOBAHUS SBJSIOTCA:

rJajKkoe 3epKaJo 3acTbiBIICH HATPOCHJIUKATHOW TJILIOBI B 3aTBOpPE
KOHTEHHECpA C IJaBKUM 3aTBODOM,

PacChINYATOCTE CMECH H ee CBCTJ0-CEPBIH IBET;

OTCYTCTBHE 3HAYHUTEJbHOI'O HAJHNAHHUA YACTHIl MODPOIIKA HaA I10-
BEePXHOCThL H3AEJHUU;
CBETJIO-CEPBIM UBET AJUTUPOBAHHOH NOBEPXHOCTH H3JAEJHH.
4.19. 1lo oKoHuUaHHU MNpollecca aJHTUPOBaHUS PaboOuVIO CMECh BhI-
CBIMAIOT B TepPMETHYECKH 3aKpblBaeMyr Tapy. Lcan mepejp caenyio-
UM NOTPeOJCeHHEM CMeCh OKaxXeTcsl BJAAXKHOH  (XJOPHCTHIH aMMO-

HUP THTPOCKONHMUEH), TO ee MPOCYUIHBAIOT mnpH TeMmmepaType 50—
250°C, a 3arteM 11pu HeoOXOAUMOCTH H3MEeJbUYaloT.

3. AIMTUPOBAHRME B BAHHAX C PACIUIJIABJIEHHBIM ANIKOMUHUEM

C I AautdupoBande NpoBOASAAT B BaHHAX B paclJjaBe aJOMHHHSA

HJAX ero cnjJaBoB npH Temneparypax 700—850°C B Teyenue or He-
CKOJIbKHUX CEKYHJI [0 AECSTKOB MHHYT B 3aBHCHMOCTH OT COCTaBa

CTaJay HJH CIUiaBa, HEOOXOAMMOH TOJIUIMHBL U CTPYKTYpH AHGY3U-
OHHOTO CJ0S.

0.2. Tex”oJsornyeckoe o0OpyAOBaHHE JJsI aJUTHPOBAHHUSI B BaH-
HaxX cJaejyloulee:

[eYb-BAHHA;

CHCTEMa aBTOMATHKH H YCTPOHCTB JMJS KOHTPOJISI M NOJAeprKa-
HUS TeMIeparyphl;

npucnocodJenus mast 3arpy3kud (BBITPY3KH) H3IAEIHH;
[IPUCIIOCOOJICHUS AJd OUUCTKH TOBEPXHOCTH H3JACJIHH OT  aJlo-
MHHUS.

5.3. TexHoJorHuecKHid MpoOLECC aJUTHPOBAHHS H3MeJHH B BaHHAX

C pacnjaBJICHHbBIM aJIOMHHHEM COCTOHT H3 CJAEAYIOIIHX Olepanui:
IIPUTOTOBJICHHE BAHHBLI;

TIOATOTOBKA ITOBEPXHOCTH;
3arpyskKa H3JeJui;

[IPOBEIEHNEC NIPOUCCCa ANUTHPDOBAHNUA]
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BBITPpY3Ka HM3JeJIHH H3 BAaHHBI U HX OYUCTKA;

TepMuyeckaa obpaborka (npH HeOOXOAHUMOCTH);

KOHTPOJb KauecTBa.

5.3.1. [lpuroroBnenne  BaHHBI  AJs  aJUTHUDOBAHHS  OCYIIECT-
BJSIETCST B CJEAyIOUled MOCJAEXOBATENLHOCTH. B THreab 3arpy:Kaior
¢atoc (coctaBbl (arca npuBeJeHbl B TabJa. 3) ¥ HArpeBaioT JO TEM-
nepatypsl 900—950°C (1ns obe3BoxuBanua ¢aioca). 3atem HeOOb-
HIHUMH NOpUMAMH B pacnjaB ¢uioca pobarasior agioMuHdid (A99).
Toawuny ¢aoca 6—10 MM NoaAepKHUBAIOT JOCTOAHHO B  TeyeHHe
Bcero mnpouecca. las npeaorBpallleHus paszbeaaHus H3ACJAHH NOpPH
AJTUTHPOBAHUUA B XKHUAKUKA aJIOMHHUN BBOIAT 3—9 % xeqesza (110
Macce) B BUJAe NPOBOJIOKHM HJAH CTPyXKku. Jas moiaepXanusg KOH-
ICHTPAILHU ¥KeJe3a Ha onpeleJeHHOM YPOBHE IIPOBOISIT XUMHYECKHH

aHaJH3 CcoCTaBa BaHHBl KaXJbld pas mnepel asuTHPOBAaHHEM HOBOR
NapTUU H3NCJIUU,

Tabauua 3
Cocrasnl (u1i0COB aJs AJHTHPOBAHHMA B BaHHaX C pacryaBjeHHbIM aXIGMHHUEM

Conepixanue (Maccay), Y%

NaCl KCl Na,AlF, ZnCl, ALF, LiCl NaF
35 35 [0 20 — — —
35 47 12 — O — -
39 ol 10 — — —~ —
40 40 10 — 10 — —
44 56 - - - . _
50 50 — _ — - —

— 47 — 10 — 38 5
!

5.3.2. Hacpliiawuly® CcrnocoOHOCTL BaHHBI TNEPUOAHYECKH OLEHHU-
BAIOT IO KOHTPOJAbLHBIM oOpasiiam.

5.3.3. Turan ans BauHH XKHUAKOCTHOTO aJHATHPOBAHHUS H3TOTOBJNA-
IOT H3 rpa(gura, MarLe3ura HJad uaMora.

5.3.4. ANUTHPOBAHUIO NOJABEPralOT H3AEJHS I10CJe MeXaHUYEeCKOH
o6paboTKH, HMelolUlHe YUCTYIO0, CYXYI0, 00€3:KHPEHHYIO IOB2PXHOCTh
Oe3 cJjedoB OKHcJeHUs. B ciyuae, xorjpa nOATOTOBKA  IIOBEPXHOCTH
MPOU3BOAHTCA 3apance, IJs 3aUIUTBl M3JeJHH OT OKHCJEHHS NpUMe-
HAIOT: HAaHECEHHE METaJJIMYECKUX MOKDLITUH (Mel1b, OJIOBO U AP.);
TACCHBHPOBAHHE TOBEPXHOCTH (230THOH KHUCJOTOH, XPOMOBBIM aAHTH-
APUJAOM ) ; HaHeceHHe (JIIOCOB.

5.3.5. U31eanus n KoHTpoJbhble 00pasubl Ncpel NOrpyKeHHEM
B BAHHY VYKPENJISIT HA CHCUHAJbHLIX MPHCOOCOOJEHUAX, 0OCCHeUH-
BalOUIUX HAJICKHYIO (PUKCAIHI A HOJIHBIM KOHTAKT IOBEPXHOCTH M3-
JeJIUH ¢ PaclJiaBoM.

5.3.6. Ilpouecc anuTupoOBaHUA NPOBOJAAT IO 3aJaHHBIM TeMIepa-

TYPHO-BPEMEHHBIM IapaMerpaM. Temnepatypa pacnaaBa NOAJLEpKH-
BaeTcsl aBTOMATHUYECKHU ¢ TtouyHocTthio *+ 10°C.
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037. [lpu BHITpY3Ke H3AeJHH U3 BAHHBI NI YCTPDAHEHUS Hanu-
MaHusl pacl/jaBa Ha TOBEPXHOCTL M3JeJHS HX BCTPAXHBAIOT, o -
BepramoT BHOpAUHUX HAM BPaIlaloT B CJ0€ dJroca, a 3atem o01yBa-
T0T MOBEPXHOCTH CHJBHOH CTPYeH Bo3ayxa (asora, aproHa)

5 3.8. [Tocae mpoBenenus HACHIEHUS H31e/HS TPOMBIBAIOT R r'o-

pAdeH BOIEC H NPOCYIIHUBAIOT, MOCJE Yero OHH IPOXOLSAT TePMHUUe-
CKYI0 00paboThy TIPH HeOOXOTUMOCTH.

6. ATMTUPOBAHME METOLOM METANNUIALLMM

61 AantupoBanne wero10M MeTasJIM34UMH 3aKJI0YAETCS B Ha-
MBIICHUM 4a paboyne uyacTH H3Jenust aJIOMHHHMA (HAlPHMEp, 3/eK-
TPOLYTOBBIM CNOCOOOM) ¢ MOCJHEIYIOWHM BLICOKOTEMIIEPATYPHBIM OT-
JKUTCV

0.2. Texno/iornyecknit mpouecc aJUTHUPOBAHHUA HIAEJHI MeTOLOM
MCTaJdsiH3alldhd COCTOHUT H3 CACAYIOIIUX ONEpalHH:

MOJATOTOBKA IMOBEPXHOCTH;

Hambljlenue ¢J0s aJioMUHUSA,

HaHECEeHHE CJI0d 3aUIUTHOH O00MAa3Ku;

TepMuyeckass o06paboTKa (BBICOKOTEMIECPATYPHBIE OTIKHT),

OYHCTKA H3AENUI;

KOMTPOJb KauyeciBa

6.3. lloaroToBKy = nOBepXHOCTH wu3AeNHEi  OCymIeCTBJAAIT APOGe-
METHOM HJIW CTPYyHHOAO0pasHBHOH 06paboOTKOH, NO3BOASIONIEH OUHCTUTD
H3ETHA OT 3arps3HEHUH U OKHCAOB KW 00eCHeuuTh HICPOXOBATOCTH
[MOBEPXHOCTH, HEOOXOJAUMYIO 1A CLENJeHHUS HAHECEeHHOTO CNOS aJlo-
MHHHSI ¢ MOBEPXHOCTHIO.

6.4. Hanbuienue c/iofg amoVUHus Ha TOBEPXHOCTh U3ACIHMA NPOH3-
BOAAT € TOMOUIBIO JIOOBIX MCTAJJIK3a. MOHHBIX alIapartoB (3JeKTPo-
AYILOBBIX, Ta30BLIX H Ap.).

6.0 PexXum HanblleHuss yCTaHaBAUBAIOT AJS KaxXKAOH NeTalu OT-
Jeapyo., TosaumimHa CJI08 aJdlOMHHHS JoJKHa Obith 0,7—1,2 wmwm.

06 Hauecenne cJiaog 3aUTHON 0oO6MAa3KHU NPONU3BOASAT  NOCJE
MCETAJJIH3aIHH TIOBEPXNOCTH AJS cOo3JaHHAA DABHOMEPHOIO )IH(IJQJyBI/IOH-
HOTO cJos mocjie Tepmudeckon obpadorkn Cocras 06Masok IIpHBe-
Jen B Tadn. 4.

Tabauna 4
Cocrar oOGmaszox

CouepxhaHue maccil, %,

OrHeynoj nas Kpas uesni X 10pHCTHIA
pacur rAMHa [1ECOK aVIMOH Hil
| |
t
48 20 30 2
o0 20 30 —

6.6.1. Ob6masku 3aMCUIHBAIOT Ha KHAKOM CTEKJe A0 CMVeTaHoos-
pa3noro cocrosnna. Hanecenne oOMa3Kud Ha H3AEAUE NPOAIBOAAT
MeTo/a0M mnorpyxkenuss npu temueparype 100°C Magenue ¢ o6mas-

13



ko npocymnsaerca npu 80—100°C B Tevenne 1,0—3,5 u. Tonmu-
Ha cjos 0OMAas3kH AogxKHa cocTtaBasith 0,8—1.5 mM.

6.7. Tepmuueckyio 06pabotky  (BBICOKOTEMNEPATYPHBIH  OTIKHT)
IIPOBOJASIT B Ie4yax ¢ 3aIUTHOH aTMocdepon (?HI1oras, aprod) IpH
H3boiTounoM nasaeduu. Oxnaxiaenue c¢ neusto go 400°C, sarem Ha
BO3JyXe.

6.8. OuucTky u3neanii or oOMasKH INPOH3IBOAST CHEHHAJbHBIMHE

CKpebDKaMi UJIM MeXaHHUYEeCKHM CIOCODOM.

7. AMUTUPOBAHME METOAOM OKPACKM

7.1. AIHTHpOBaHUE METOJOM OKDACKH 3aK/IUaeTcsi B HAHECeHHU
Ha paboyuyu NOBEPXHOCTH M3AeJHU AJIOMHHHEBOH KPaCKu — Mel-
KOJHUCIEPCHOrO MOPOLUKA aJIOMHHHS ¢ OPraHHUeCKUM  CBA3YIOIIUM
MaTtepuaJsoM. llocnenymoomuii BelCOKOTEMIEPATYPHBIE  OTXKHr I[0O3BO-
aseT cOPMHPOBATL AJUTHPOBAHHABIN cJAOW Ha U3AEJHH. TOJIIMHA
AJUTHPOBAHHOIO CJIOSI 3aBUCUT OT TOJMUIMHBL CJOA KPACKH U COCTaB-
ager 0,0—0,7 ot 3Toi ReauuudHbl. ToJIIUHA CJOST KPACKH JMJsSI aJiHu-
THPOBaHHBIX U3Aedull cocraBaser 0,05—0,2 mmM.

7.2. TeXHOJOrHYeCKUA TpPOIece aJHTHPOBAHUS HU3AEJHH COCTOUT
U3 CJOEAVIOUUX Oonepalui:

IPATOTOBJIEHAE KPACKH;

MOJATIOTOBKA IOBEPXHOCTH;

HaHeCeHHe CJO0SI KPAaCKH;

[POCYLIKa H KOHTPOJIb OKPAaIUIeHHOH NOBEPXHOCTH;

BBEICOKOTEMNOEPaTyPHBIH OTKHUTL;

OYHCTKA H3JENUH;

TepMuyeckasa obpaborka (mpU HEOOXOTHUMOCTH);

KOHTPOJIb KauecTBa.
7.3. Kpacku, ucnonab3yemble NPU AJUTHUPOBAHUH, COCTOAT U3 MeJ-

kopucnepcHoro nopouka aamomubus ACH (MPTY 6-02-513—69 nau
TY 48-51—-72) B pacTBOpe OpraHudeckoil CcBsI3KHM -— OuHHIepa (Ha
100 r anomunHueBoro mopouika Oepyr 155 ma  Ouniepa). Cocras

pactsopa OuHZepa HOpUBEACH B TalbJa. d.

Tabauyga b
CocTtaB pacTBopa OuHaepa

(lanmi HOBAaHUE ConepxwoHile,

KOMIOOHPHTGR M I TesHyuccune 3C108HA
KoaogcuoJJmH 1012 [CCT 7414—7"
AMuJgauerar 300 TY 6409-1206—71
Hustujgokcuniar 100 MPTY 6.09-3151—66

7.3.1. Ilpu wusroroBaenuu pacrBopa OuHAepa KOMIOHEHTH TIUA-
TeJLHO NepeMelUBalT A0 IIOJHOrO pacTBOpeHus KoJoxkcuauna., Pa-
CTBOp OuUHIEpa HOJKeH UMEeTh BS3KOCTh 7—9¢ (0 BHCKO3UMETPY
B3-1 uaun B3-4), npu Bsi3kocTH 00Jee BLICOKOH pacTBOp KOppPeKTH-
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pyercs aobaBjeHneM aMuJgalerata 4 JUATHAOKCHAATA B COOTHOIIEHHH
3:1, npu MaJold BA3ZKOCTH pacTBOpa JA00aBJSAIOT KOJOKCHJIHH.

7.3.2 llpuroroBnenue Kpacku A aJUTUPOBAHUS NPOH3BOIAT B
O0uYKax, cAeJaHHBIX U3 MaTepHasa, MHEPTHOro K KOMIIOHEHTaM Kpac-
KH (HanpuMep, CTEeKJ0, KOppo3uoHHasd cranab). CHadasa B cyXxoi Oa-
YOk [TOMEUIAIOT aJIOMHHHEBBI MNOPOLICK, 34TE€M  COOTBETCTBYIOIIEe
KOJTHYeCTBO OHHAepa H NepeMelldBaloT A0 HNOJYUYeHHS OIHOPOAHOH
CYyCIEeH3UHY.

[IpuroroBseHHyo  Kpacky  OTHOHJALTPOBHIBAIOT  4Yepe3  CHUTO
Ne 0040—0050 u3z dochopucro-6ponsosoit cerku (I'OCT 6613—75)
B CTEKJSAHHYIO MOCYAY C NPUTEPTOHN CTEKJASAHHOH NPOOKOH, rie Kpacka
MOXKET XPaHUThCA JO 7 JHEH.

74. Vlspenuss nepen OKpackoW JAOJIKHBL HMEThb CYXYIO, UYHCTYIO,
00C3:KHPEHHYIO NOBEPXHOCTb, 0€3 caenos oKucaenus. [aa ynajneHud
34aTPSI3HEHUH M OKMUCJEHHBIX YUaCTKOB H3JeJie MoABeprarT Apode-
MCTHOH HJaU CTpyHHoabpa3uBHOH o6pabotke. Ob6e3KUpHUBAHUEC NPOU3I-
BoasAT N1006biM MeToaoM coraacHo 'OCT 9.047—75.

7.5. Kpacky Ha wusjgende HaHOCST NYJAbBEPHU3ATOPOM (HANDPHMED,
037A unaun CO-6A TOCT 5192—73), cHaOXKeHHBIM pACHBIJIUTENEM.
Ilpu nanecenum Kpacku BO3AYX, NOJaBaeMBIli B pacClOblIUTE]Nb, OUYH-
AT OT BJark ¥ MacJaa. Jlasnenue Bo3ayxa, NPOXOAAllero yepes
peaykrop, 1,5—3,5 ar. Paccrosinue XpacKopacCHBUIHTENS A0 NOBEpX-
HOCTH H3JeJus HoJKHO cocTtaBiadarbh 150—200 mM. Okpawmnsasue
IPOU3BOASAT B HECKOJBKO HpoxonacB. Mecra, He mnojuiexalliue CKpac-
Ke, MOJXKHBI ObITh 3aH30JUPOBAHBI. M30BITOK KpacKd yI1aJasiioT C MC-
OJIb30BAHHEM pPacTBOPUTEIA.

7.06. llocse okpacky u3Aesusi NPOCYHIMBAIOT Ha BO3JyXe IOJ BHI-
TSIKHOM BeHTUAsAUHeH, JlonyckaeTcss npocymiuBaTh H3JAEJUS IPU TEM-
nepatvpe a0 80°C

7.7. Oxpauienuble u3jends NOABEPraloT BHEIHEMY OCMOTPY, KOH-
TPOJIO TOJIIUHB OKPacKH, NPOBEPKE OTCYTCTBUA CJAOsL KpacKum Ha
yyacTKaX, He NOoJJexallluX aJuTHpoBaHunio. HopmanabHblili BHA 10-
BEPXHOCTH — MATOBLIA, POBHbII 0Oe3 caegoB  NOATCKOB  Toaumuny
CJI0S1 KpacKh omnpenensior ¢ nomouipio npubopa TIIH-IM uan rtex-
HOJOrHYecKH MukpomeTpoM. llpu Toauiude cjaog OoJiee 3aLaHHOIO
Kpacka CMbIBaeTCsd pPacTBOPUTEJNEM H olepailus OKPacku MOBTOPET-
cs1. Ilpn HelocTaTOuHOHW TOJIIMHE KPAOKH IIPOU3BOAHTCS  JOIOJIHHU-
TeJbHOE OKpauiusanue. B cayuyae MECTHOIrO HNOBPEXJAEHHS ¢J0sT Kpac-
KH HAa 3TO MECTO HAHOCHTCS KpacKa ¢ [OMOIIBI0 KHCTOUKH.

7.8. BricokoTeMOepaTypHBIA OTXKUI OKpAIIEHHBbIX H3JCJNHH OCY-
IECTBJASIOT B 3JIEKTpoNedax ¢ HedTpaJpHOH aTtMmochepold  (aprow,
a30T, BOJODPOJ, 3HAOTa3) WJAM B BakyyMe npu Ttemmeparype 900—
1000°C, Boigepxkka 2—6 v.

7 9. Ouuctka H3JeJUH [OcJe OT:KHra NPOU3BOJHTCST KaOPOHOBOH
HJIH CTAJBHOH HIETKOH U3 KOPPO3HOHHOCTOHKONW MHATKOH IPOBOJOKH
J ne 6oaee 0,5 mm (npu oboporax He Gosee 700 06./mMuH), 06AYB-
KOH KOCTOUKOBOM KPOINKOH, YJAbTPa3BYKOBOH NPOMBIBKOH M AP.

7.10. Konrposap KadecTBa aJUTUPOBAHUS NPOBOJUTCH B COOTBET-
CTBHH ¢ TpeOOBAHHUAMYU, IPeAbABAIEMBIMH K H3ALIHIO.
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8. TEPMHMUYECKASA OBPABOTKA M3AENKMN NOCNE ARUTUPOBAHNA

8.1. Tepmuueckyro 006paboTky HA3HAYAKT 1451 AJUTHPOBAHHBIX
H3JeJUH, TPeOYIIHX Mo VYCJAOBHAM 3KCHJyaTalun HNPUAAHHC Cepl-
HEeBHHE OfpciesieHHbIX (GH3HKO-MeXaHHUeCKUX cBOHcTB. TepMuuecko#
oO6paboTkKe MOIYT HE IoABeprarbcs H31eJus, HeoOXOAUMBIH YPOBCHbD
(PH3NKO-MEXaHHYECKHX CBOHCTB CepAUEBHHBI KOTOPHX JIOCTUIAETCH B
mpouecce AaJHTHPOBAHHMS HAH xorga padoune QYHKUUH H3JEJHH BHI-
MOJHAIOTCA TOALKO HX [TOBEPXHOCTHBIM CJIGEM.

8.2. Ilpu masuauenuu tepwvudeckod 00padoTKM YUKTHIBAIOT HEKO-
Topble OCOORHHOCTH TOBefeHHst NHMPY3HOHHOIO €108 NPH HArpese:

MOBEPXHOCTHOE OKHCJAEHHE;

VMEHBIICHHE KOHUEHTpALHH AJIOMHHHA D CJI0€;

YBEJHUYEHIE TOJUIUHEL CA0s.
8.2.1. Ilpu rTepmuueckodt obpaboTke HIXEAHH H3IMEHSICTCH KOHLEH-

TpauusA aJdIOMHHMSI B JAuQ@PY3HOHHOM cJ0e (Takh HASBIBACMBIH MPO-
IleCC paccacHBaHusgd — JIU@QY3ust aJOMHHHST ¢ MOBEPXHOCTH B Me-
TaJJ OCHOBBI), II03TOVY BPEeMs BBIACPKKH H Teviueparypa HarpeBa
NOJXKHBL OBITL MHHHMAJbLHBIMHA AJ5 00padarbiBaeVBIX U3AENHH

8.2.2. lns TopMoxKeHuss AUPdHYy3HH aQMIOMHHAS U3 AJUTHPOBAl-
HOTO CJOsi B CepjaUEBHHY NpPH TepMHUUECKOH 00paboTKe H MOBbIIIE-
HUH OKaJHIIOCTOHKOCTH, A0 Tpoilecca aJUTHPOBaHHSA Ha MNOBEPX-
HOCThL M3JeJUSl HAHOCAT raJbBaHUUECKHM crioco00M HUKEJEeBbLI IO/1-
caoil “oawunon 0,04—0,05 mwm.

8.3. JAas u3geqnl, y nOoTOpblX (PAKTOD BEJAUYUHBI 3€eplla CyulecT-
BeH JAJS YCJOBHH 3KCHJayaTartiyd, HasHavamT pCXKUMBI TEPMHULCKOH
0b6paboOTKH, CHOCOOCTBVIOUIHE H3MeJbYEHHIO 3EPHA.

8.4. Ilnst cHUXKeHust cojepxannd aJIOMHUHHS B JAUPPY3UOHHOM
cJi0e U yVEeHbIUe U ero XPYNKOCTH aJHTHpOBAulible AEeTaNd IOJABEp-
rares OTkHry. PexXumul OTKura AJsi HEKOTOPHX CTaJjdeH ¥ CHJIaBOB

npuseleHbl B Tab6a. 6.

Tabauumwa 6
PexxunmMpl OTHKHra H2KOTOPBIX CTajied H CHJRBOB

[ [
Mapka cTaaW ® C nara Fﬁfﬁﬁf;j%gd Boiicpxka, o g:iﬂ(ﬁii}g TIpuveyaHuw
— ] l -

XH78, XH75MBTIO 0N 2 | Douiyx

XHe0BT, XH62BMKH 950 2 To sne

XH56BMKIO 050 & »

XHBBMTOKIO 950 2 »

XHIBMTIOK ®P G>{) 9 »

JKCO6KII G50 Y »

WKCOK, KCBY, XCo! G50 —10CN 9 Ro31yx [ToBTOD-

B/KJI12Y, BXKJIR 850 -1C03 2 LTH apros H0€e cTape-

KCBK, KXCBY, JKCHJ | 05 ° Bosnyx Hue

BXKJI14 05() 2 To wao

B)XJI11 25() ) » [Ipu
"'TI': GC‘
BbIICPKKA

L | {6y
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T

Mapka cTa.ln # cnaasad

Temneparypa
orxwura, °C

XH35BT

XH70BMOTIO
XH70BMTIC
[12X25HI16T7AP

12X 18HOT, 12X18HIQT
40X 15H7T7O2MC

45X 14H4B2M
25X1MD
LIXT1H2B2M O 38XA
IBXMDA

T —

[Tpodormenue

————%_______

Bupepxxa, u

900

8030

K00

350

8hH0

850
300—950
900—950
900—950
300—950

T L

Ox.axaawulag
cpe.ia

lMpuMmeyanue

4

DO NO DO 0O DD N BN o

J

—

Bo3ayx

To e

>
>
>
>
oo
»
P

CTapenne
npu 700 °C,
BblLEPIKKA
30 4

[locaeny-
OHLass tep-
MooOpadoT-
Ka Ha 3a-
JAHEVIO TBCP-
JOCTw Cep-
JIEeBUHDL

9. KOHTPOJIb KAYECTBA U3IAENUA C NUDDYIUOHHBIMU NOKPLITUAMMW

G.1. B 3aBucumMocTy OT Ha3HaueHUsT U3AeJUST KOHTPOJNHPYIOT CJie-
aywouine napaMmeTpbl 1HddY3UOHHOTO ¢Jiosg *:

BHOIIHUU BU;
COCTAaB;

0OUIVIO TOJILHHY:
TOJLIUIY BHEIIHEH

MHKDPOCTPYKTYDYV;
BeJHYUHY 3epHa;

30HBbI;

CHJIOIIHOCTL BHEUIHEeH 30IiH;
TBEPHNOCTL NMOBEPXHOCTHYVIO;
TBEDAOCTL MOBEPXHOCTHYIO TMOCJAE CHATHSA TEXHOJOTHUYECKONO MNpH-

nycKa.

Hekoropble Buabl 6paka, HNPHYUHBI €ro NOSABJEHHS U METOAbl YCT-

paHeHHs IPUBEIEHEl B

Tabna. 7.

Tadbaumna 7

Buabl Opaka npd aJHTHPOBAHMM B MOPOIIKAX

S

TTpuuiia ROAHMRHOBCH K4
Bra Hpaka b Gpaxa MeTo1 ucipapi1eHuA
[loBepxXHOCTE  H3AENIH CCveen TMOBBIUICHHOH BJIAXK- [loBTOpHOE anliTUPORBA-

TEMHAas, WepoXoBaTas, Mo-
KpbiTa TEMIBLIMH TOUKAVH
[loBepXxHOCTH MMECT PLI-
KeBATHIH OTTEHOXK, HII3- |
KVIO TBePAOCTh
[ToBep XHOCTD
HO luepoxoBaTas

cBeTNas,

HOCTH

To mwe

barskoe pacrnoyoKedde U3
AeJUH K CTeHKe KOoHTeHHepA

1 APYR K APYIY

* Tepmunn no TOCT 22495—560.

BTODHOC

HHe
| IPHYIHBL

HHe [ocqde VYA4aJeHus To-
BEPXHOCTHOTO CJOS
YCTpaHCHUe
MeXaHHYeCKHUM TNyTeM, Io-
ATUTHPOBAHUE
IHosTopHoe aJauTHpoBa-
nocJje

ReeKToB

VCTpAHEHHU A
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ITpodoascenue

11pnynra BO3HHKHOBEHHS
Bua 6pand 6paha Merton ncnpap.aenus

A —

Y umsgenuit, pacmomno-| OkuejeHHe 3a cyer: Hepoc- | IToBTOpHOe anHTHpPOBA-
XKCHHBIX B BePXHEH YA4CTH | TATOYHOro <CJ0s CvECH HAl | HHE  focjge yCTPaHeHHUS
KOHTeHHepa, Ha uoBepX- | U3JeJusaMu; caabolt VNakOB- | OPHUHHEI
HOCTH NATHA LBETOB 1100e- | KII KOHTeilHepa, pasrepMeTi-
XK aloCcTH 3alii¥  3aTeBOpa,  Wporapa
(pa3pyluieHusi) KoHTeHHepa

V3nenne  3naunrtensuyo | Bbicokasa tevneparypa npo-| llpu coxpanennn pas-
YBCAMYNAO pa3Mepht, 00- | HecCta, aKkTHBHAR CMech MEDOB H3AeJHH NMOBTOPHOE
BEPXHOCTb LIEpOXOoBAaTad, AJIMTHPOBAHHE NPH NOHH-
HMEET CepoOBaTbId OT1E€HOK, MEHHBIX TeMmepaTypaxX
OCTPBIE KDPOMKH OITI.1aBH-

JIACh

Ha nosepxnoctd m3ne- | Bbicokas reMmneparypa, | [Haa  HeoTBeTCTBEHHBIX
JUH —- TIPOYHO IPUJII- | [LIOXO  [epeMelieHa HOBAsI | AeTaJed — MeXaHHUuecKad
He KPYNMHHKH AJIOMHHHSA | CMeChb, He OoTCesH OT MNblJIH | OUHCTKA I[IOBEPXHOCTH; B
(i1 beppoantoOMuHHA) AJAIOMHUHUEA, HaJduyie MeJaxOH | APYrux caydasax — adiu-

Gpakuuy oMmecy, BJAKHOCTo | TUDOBAHHE HOBOH MapTHH
cMecCH

9.2. Kourposap MexauduyeckKHX CBOHCTB H3ACJAHH HA3HAYaAlOT IIpH
HEOOXOAUMOCTH B 3aBHUCHMOCTH OT YCJOBHH PabOTH U NIPOBOJAAT KaK
HA caMBPX M3JeausiX, TaK U Ha KOHTPOJbLHBIX 00pa3lax.

9.3. Buemtnufi Bux (uBer H3aeJHHA XapakTepH3yeT KauecTBO HPO-
BeJeHHsI aJUTHPOBAHUA B lopolikaX. Klaxeansd U3 cnjaasBoB Ha OCHO-
Be XKeJe3a JOJKHB HMETb MaToOBO-Cepbli (y CTaJjled), cepo-po30BHIH
(Y HHKeJeBBIX CIIJIAaBOB) IBET.

94. Ananus cocraBa AUQGQY3HOHHOI'O CJ0S MNPOBOASIT MUKDPOCIEK-
TPAJbHBIM HJAH MUKPOPEHTTCHOCIIEKTPAJbHBIM METOAaMH Ha  KOHT-
POJMIBHBIX 0o0pasuax, NPOLIeNIIHX HACBHIILIeHUE BMECTE ¢ IIapTHEH H3-
JeJUN HJAU Ha PEHTrEHOCIHEKTpaJbHbIX KBAaHTOMETPaXx HENOCPEACT-
BEHHO ¢ IMOBEPXIIOCTHU HU3AEJAHH.

0.5. Toamuny Aud@PY3HUOHHOTO CJAOST KOHTPOJHUPYIOT METaNNoIpa-
(pHUeCKUM CIIOCOOOM Ha IPOTPaB/JACHHOM MUKPOULIH(pe, BhIPE3aHHOM
I0 HOPMAaJiy K MOBEPXHOCTH H3Jenaus (KOHTPOJbHOTO obpasua). as
MaJIBIX TOJIIHH CJ0s LesecoodpasHo HCI0Ab30BATh KOChHIe LIJHQHL.

9.6. MukpocTpyKTypy AudPy3noHHoro CJaod, BeJAMUMHY  3epHa
ofnpelesloT HaA INporpaBiaeHnoM wmJaude. (COCTaB peakTHBOB  AJId
TpaBjenys aJUTHUPOBAHHBIX H3ACAMU mpuBeneH B Taba. 8.

9.7. TBepaocTb NOBEPXIHOCTHYIO M0 U MOCJA€ CHATUS TEXHOJOTHYE-
cxoro npunycka onpeneasior no FOCT 2999—-75.

9.8. Texnoaoruueckod nNpoOOH HA KauecTBO IIPOBEAEHUST IPOLEC-
ca AJUTHPOBAHHUA CJAYXKHUT Tepmudeckas oOpaborka (orxkur). Hanu-
YHE OKHCJIEHHBIX YYacTKOB B BHJe HaJieTa, rpyOOH uIeplIaBOd  IIO-
BEDXHOCTH, B3AYTOCTEH, PAQCJIOSHHS XapaKTepuayeT HecTaOUAbHOCTD
npouecca aJUTHPOBAHHS.
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Tabanuuna 8

CocTaB pPeakTHBOB JJS TPABJEHHA AJHMTHPOBAHHBIX H3IEJWii
W

|
Cnocod BpeMs Cuna
Mapxa ctanu Ham cn12Ba [ oapranus BBLIEDHKKH B | 1opa A CocTas peakTHBA

DEAKTHUBE, ¢

P — — Sl —
e E—

l
JIEKTPOJUT — — Boauumit  pactsop
cocrasa: 2 Y% dTopuc-
1 TOU KHCJaoTh, 2,59,
: A30THOH  KMCJOTHI,
1,5 % constHOH KuCa0-
* THI

Hedbopmupyemule XUMHUIECKHI — — 92 cM® coasTHOH KHC-
CIIJIaBHI JOTH, O cM® cepHO
KHCJOTBI, 3 cM® a30T-
HOHM KHUCJIOTHI, O I cep-
HOKHCJA0U Menaud H
30—o0 ¢m® stunosoroO
CTIUpTA

CnaaBel THIA DASKTPOJUT ] —15 2 2 r JUMOHHOU KHC-
JKC6K JOTH, 4 T CepHOKHC-

Jq0# Medu, . cM? cep-
’ Ho#l kucaoThl, 200 cm®
NHCTHIIHPOBAHHON
BO/LbI

CnJjaBbl THIA To xe 3600—7200 l 110 T J1uMOHHOR KHC-

XHG62BMKIO n Jg0Te, 12 cM?® CepHOH
XH56BMKIO kucjaoThl, 200 cm® guC-

THAJHPOBAHHON BOJBI

CTadas

[IPH/JTO)XEHHE 1
Cnpasgounoe

OELWUME NMPHUHLUMIIBI ANNTUPOBAHMS]

HapexHocts Mallmu w MHorux mTpUOOPOB 3aBHCHT OT KauecTBa MOBCPXHOCTH
uaneaunii. OnauM H3 Hanboaee 3PQEKTHBHHIX METOAOB yAVULUIEHHA MEXaHHYEeCKHX H
GHU3UKO-XHMHUECKNX CBONCTB NOBEPXHOCTH H3JCJHH ABJACTCS XHMHKO-TepMHUcCKad
0OpaboTka.

CTPYKTYPHO-HEPTeTHUECKHE M3MEHEeHHd, NPOUCXOAdAIHe B MOBEPXHOCTHLIX 30-
HaX MeTaJjia, Kak caeacTsHe AHGGY3HOHHOTO mpolecca NPH XHMHKO-TepMHYECKOH
06paboTKe, NPUBOAAT He TOJBKO K (POPMHUPOBAHHIO HOBHX (PH3UKO-XHMHUECKHX
CBOMCTB IOBEDXHOCTH MeTaJjsla, HO H OKa3blBaloT BJHSHHE Ha ero 00bheMHble CBOH-
CTBA, T. €. B NIpefieNlaX cedeHdsd MeTaJana.

OauuM H3 DaCHpoOCTpaHEHHHX BHA0OB XHMHKO-TEPMHYECKOH 06paBoTku sBASET-
¢l aNHTUPOBAHHE — TPOUECC, OCHOBAHHBIA HAa AHPQPY3IUOHHOM HACHIEHUH NOBEPX-
HOCTH HU3TeNUH aJIOMHHHEeM.

®usnucckylo OCHOBY aJUTHPOBAHHA COCTaBJsgeT npouece AHDHY3HH aToOMOB

aJIOMUHUA B RPUCTAJNIMUCCKYIO DEUICTKY MeTaJiyra.
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MexaHusM nHDPY3HOHHOIO HACBILIEHUS MeTaJia aJloMHHHeM MOXKHO paccmar-
DHBATh KaK KOMIIJIEKCHBIH IIpouecc, cOeTOANIlIH W3 OTAEJbHBIX CTajaui:

obpa3opalHe AaKTHUBHBIX aTOMOB aJIOMUHHS BOJH3H NOBEPXHOCTH MJAH HCIOC-
peACTBCHHO Ha IIOBEPXHOCTH MCTaJnIa;

copbuiiga aTOMOB IOBCPXHOCTBIO METAAA;

Iuddy3ud aTOMOB aJIOMHHIISE B MeTaJslJl.

[loayuclnine aKTHBHBIX aroMOB AaJIOMHMHHS, HaIpHMCP, 10PH  AJHTHPOBAHHH
CIJIABOB B NOpPOUHIKAX, NPOUCXOAUT B pe3yiabrTaTe nportexkanus B peakifHOHHOM
MPOCTPAHCTBE TEePMEeTHYHOrO KOHTCHHCpA MNpU Harpese  COeAYIOIHX  XHMHYCCKHX
pCAKUDLH!

NH;Cl—NIH;+ HCI; (1)
ONHg—»N,+ 3115, (2)
3A1+6HC] Z 2AICI;+911,, (3)
a NnpH ucnogab3osanup FeAl

2(FeAl) +10HCI Z 2FeCly,+2AI1C13+5Ho, (4)
AlCl;4-2A1 5 3AI1CL (5)

Ha noBepaHOCTH asuTHPOBAHHOIO CljaBa
SAICI - AICI;4-2A1 (6)

B npakrike aauTHpPOBAHHS MOIYT HNPUMEHSITBCSA JAPYLHEe TraJdoOT€HHAHLIC COJH
ammorus, Hanpumep NH4l, NH,F, NH;Br. O6pasywomuecs no peakuusM aToMhbi
anKMUHHg, OyAyud B AKTHBHOM COCTOSIHHH, cOPOUPYIOTCS IOBEPXHOCTBIO, a 3aTeM
aupdyHaiupyioTr B rayds Meraana. B xuakom ¢dasze aTomel anlOMuHHS 00Ja71al0T
TAKKC BbICOKOHM AKTHBHOCTBIO.

Mexanusm ¢QopMmupoBanusad auPPy3uoHHOrO €0 BO MHOTOM ONpelc/aserTcs Be-
TUYHHOH HauaJLHON KOHLeHTpauuu Al Ha moBEPXHOCTH MeTaasaa, KoTopas 3aBu-
CHT OT MIHOrux (axkToOpOB, B YACTHOCTH, OT AaKTHBHOCTH HACBIILAWOIEH Cpeabl, OT
COOTHOLUEHHSI MEXKAY CKOPOCThbI0 aH(MPY3NH aNIOMIHHA H CKOPOCTLIO CcaMoauddy-
3HH 3JIEMEHTOB HACLII[aeMOro CIljaBna

Bce cpeapl Aasi ajHTHPOBAHHA MOXKHO VYCAOBHO, HCXOAS 113 CTPYKTYPHI H CO-
CTABA AaJIOMHUHHAOB BO BHCIIHCH 30HE ¢JI0d, PAa3AEJHTh HA CPeIbi BBICOKOH, Cpea-
Hel ¥ MaJiod akKTUBHOCTH,

K cpenaM BBICOKOH HACHIAWLIEH AKTHBHOCTH OTHOCSIT TaKUe, V KOTOPHX KOH-
HeHTPaljisg aJIOMHHHSA BO BHEIUHEH 30He cjaod— 6ojce 40 Y%, K cpedHell akTHUB-
HoetH — 32-—38 %, manoi — menee — 31 Y.

K HaceliaomiM CcpefaM BBEICOKOH AKTHBHOCTH OTHOCSTCS IIOPOLUKOBEIE CMECH
C BBICOKHM coJcpxkaHuem ajiomunua (0oznee 70 %), pacnaasel cosicH, a Taxxke
TOHKHE CJIOM aJIIOMHIIMA, HAaHOCHMBLIE Ha HACLIIIAEMVIO IIOBEPXHOCTL NPHU MeTaJJu-
3aIHH.

K HacplawiiuM cpedaM cpenHell akTHBHOCTH oTHocATcs cnaaBw Al—Fe (6Go-
aee 40 % u wmence 70 9%). K cpenam wmanoil akKTHBHOCTH OTHOCATCH B OCHOBHOM
cmecd nopowkos Al—C, Al—Fe, Al—Ni uJaM cMecH, coCTaBJIeHHbie H3 CIIABOB
9THX 3JeMeHTOoB, cojepxaurge MeHce 40 % Al B axTHBHOH COCTaBJARIOILE.

B 3aBHCUMOCTH OT CTeNCHH HACHIIIEHUS AaalOMHHHS B HOBEPXHOCTHBIX CJAO0SIX
MeTaJsJJia HJAH CIJaBa MPOHCXOAST COOTBETCTRYIOUIHC ¢a30Bbic TIPEBpalledus, Mpi-
BOAAILNE K O00pa30BAHHIO Ha TOBEPXHOCTH Pas3iMiUHbIX CTPYKTYPHBIX cHCTCM, 0Oyc-
JIOBJHBAIOIIHUX IIOJIYYeHHe OllpeleseHHbiX (PHU3HMKO-XHMHUECKHX CBOHCTB.

[Ipn aauTHpOBAaHHI Keae3a U MEJOYIJCPOAUCTOH CTaau HA IIOBEPXHOCTH 0O-
pasyercsi CAOH C-TBEpPAOTO pacTBopa ajlOMHHls B Xejese. IlpH DpoOROMKHTC/Ib-
HOM UUKJe TNporecca W Npd TNPUMEHEH[H BBICOKOAKTHBHBLIX IIOPOIIKOBBIX CMeCCH
BO3MOXKHO oOpaszoBanue Ha NOBepXHOCTH a3z coctasz: FeAls, FesAl, FeAl, FeqAls.

[lpu ymeauwdennun B CTand yricpoja H JErHPYIOUIHX 3JEMEHTOB TOJILIUHE aJiH-
THPOBAHHOrO CJ0R yMcHblIAeTCs, TBEPAOCTb aJUTHPOBAHHOTO CJIOS HE NpeBHIlaeT
R HV.

Hnsg CHUKCHHSA KOHIEHTPALHH dJIOMHHHS B CJOE€ H YMCHBUIEHHST €ro Xpyi-

KOCTH aJHTHPOBaHHBle H3JAesaus mnolABepraioT oTxkury npH 900—1000°C. Toamuua
CJIOSL TIPU 3TOM BO3pacTaer Ha 20—40 9.
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ANMTHPOBaHHBIL CJOH HA AyCTEHHTHHIX CTangx F2X18HICT, 10X11H23T3MP
¥ Jp. COCTOMT M3 Tpex 30H. Ha noBepxHOCTH O6pasyercs dasa, 6auskasg x FeAl
(cBeTyBIL cs0fi), mpoMexyTouHbl caofl a+FeAl g nanee v-thasa (TBepABIN pacT-
BOP aJIOMUHHA B ayCTEHHUTE),

I'scpiocrs  mosepxnoctn  craan 12X18HIOT  papua 450 HV, a  cramu
[0X1TH23T3MP — 700 HV.

Hesarucumo oT BHIOpaHHOrO cnoco6a HACBLIUEHHS OCHOBY BHELIHE[ 30Hb] AU -
(Y3HOHHBIX CJ1I0€B HA HMKEJeBLIX CIIIaBaX, NONYYEHHEIX M3 CPej BbICOKOH AKTHB-
HOCTH, cOcTaBusiioT coequneddst NiAly uwan NigAl; Hamwume storo mam  apyroro
4JIOMHHH/a 32aBHCHT OT TEMIEpaTypel IIPOUECCa HacwllleHUsA, KosuuectBa Al mno-
CTABJIACMOro M3 cpelbi Ha HACbIlaeMytd NOBEPXHOCTL, a TakKXKe JCerupopanus chJja-
Ba (tabua. 1).

[lpu Ttemmepartypax mnaceiuesus soimte 800°C g IOBEPXHOCTHBLIX CJOSAX OTMe-
H4CTCs BhigesneHHC (a3 Ha OCHOBe TYTOMVIABKHX 3JeMeHTOB — MOJUGAEHA, BOJb-
dbpaMa, xpoma, OTIHYAIOMIHXCA BLICOKOH DPACTBOPHMOCTLIO B 00pasywIIUXCca amo-
MHHHAAX. [IHpPYy3HOHHBIC CJIOH, TOJMYYEHHBIE B Cpejax BLICOKOH aKTHBHOCTH, HMe-
I0T BBICOKYIKO TBEPAOCTb, Maaylo NJacTHUHOCTh.  Kpome TOoro coeausennsi NiAls
naaBATICa npu 854 °C, mO3TOMY Iepen HUCHOAb30BAHHCM H3AEJAHIA ¢ TAKHM CJI0eM
TpebyeTcs mpoBe/ieHHe KPATKOBPEMEHHOTO OTXKHTa upu ¥0—1100 °C

CmecH cpeHell aKTHBHOCTH 3aHHMAalOT IPOMEXKYTOYHOEG TMOJOKEHHE B YCJIOB-
HOHM rpajauuy HACBHULAIOIHX CPefll, H NOITOMY Cjou, oOpasylouucess U3 HUX B Oll-
PENCJCHHLIX yCNOBHAX HACLIUIEHHS, MOTYT HMETb CI1pYKTYPY H COCTaB, OJH3KHE K
IOJNIYyYEHHLIM H3 CMECEH BBICOKOH W MaJIOH akTHBHOcTH (Taba. 2).

Pacnpesnesenne Jerupyloulux 3/€MEHTOB 10 nuddy3HOHHBIM cJ0AM, 06pa3ylo-
IMHMCA H4a HHKEJEBBIX CIIABAaX B CMecAX BbICOKOH akTHBHOCTH.

KoHlieHTpauuss xpoma, BOJbbpama, MoJHOACHZ BO BHEIIHel  30HC  OOGBIYHO
MEHBIIE, B TO BPeMfA KaK KOHLEHTPaUHs 3THX 3JeMCHTOB BO BHYTpellell 30He
O0JBLIE MX HCXOAHOH KOHIEHTPAIHM B HaChIULACMOM Cil/1aBe

B cMecsix Masoff akTHBHOCTH, oOpasyioluiicss nuddy3HOHHBL cJOH COCTOHT M3
ABYX 30H, BHeluHsAs 30Ha CJ10s8 HMeeT MHKpPOTBCpaoctn 550 HV, ocHoBY caos co-
CTaBJAAT amoMUHHABI U NisAl. KoHIeHTpauus ajoMUHHS B 3TOH 30He [ocCJe
HaChIeHl coctaBasgeT 15—24 %. MexanuaMm o0pasoBaHHsT TAKUX CJI0EB, CyAd IO
pacnpeienennio aJIOMUHHUS, IIHKCJA, XpOMa, H JEeCHPVIOUIMX 3JEMEHTOB CIJaBa,

nojo0eH wMmexaHusMy o00pa3oBaHHA JAHDPY3HOHHBIX CJiOEB B CMecsiX CDCAHedl ak-
THBHOCTH. Hesbicokasi TBCPAOCTL W COOTBCTCTBEHHO MNOBGLILIEHHAN IJaCTHYHOCTD

CJ0€B HCKJjJ0uaeT HeOOXOJAMMOCTb HX ;Lliq)(inSHOHHoro O1XKKHra nocjsie anHTHPOBaAHHII.

Xapagrtep BJHSHHS aJHTHPOBAHHBIX CJOEB Ha MeXaHHYeCKHe XapaKTepPHCTHKH
NpeACTaBycH aAad cTajed Ha yepT. 1—4, 1n9 ChipapoB Ha uepr. b—¢.

B mpomecce asHTHPOBEHMSI B TNOBEPXHOCTHBIX CJOAX  MCTadAa  NOPOHCXOIAAT
CTPYKTYDHO-3H2Dpre1HUeCKHe H3MEHEeHHs, CONPOBONKHAtOIHECS VMEIBIMCHIIEM TEpVO-
AUHAMHYECKOrO MOTCHIMAJga TIOBEDXHOCTH, U3MCHCHHSIMH CHJ CBH3H MeXAYy aroMma-
MA # TOHKQH CTPYRTYPOH METATI4.

KuHernka anddysun ajqIloMHHHS B MeTAMJd XapaxkrtepHuayeTcs Ko3ddHUHEHTAMH

nudopysuy D, xoropasi B 3aBHCHMOCTH OT TeMICpatypbnl I NPOUECca ONUCHIBAETCS
IKCIOHEHI Uz NBbHOH 3aBHCHMOCTBIO,

Hanpumep, mas craan 12X18HI10T

D:52,48'[0 CXP v RT 3
crany OXI12HZ22TIMP
4 65217
D-23,99-10" *exp | — o ).

Poct aud¢y3HOHHOTO €108 B 3aBHCHMOCTH OT MPOAOJKHTENHHOCTH aJHTHPOBA-
HHUSA NMOAYMHSIeTCS apaboJHMUCCKOMY 3aKOHY

Hamenenne CTPYKTYPHO-3HEPTETHUCCKOTI'O COCTOAHHA ITIOBEPXHOCTH, IIPOHCXOIS-
lee NMPH aJHTHPOBAHHH M, KakK CJEeACTBHE, H3MeHEHHe (H3UKO-XUMHYECKHX H Me-
XaHHUYECKHX CBOHCTB TMOBEPXHOCTH H OOGBEMHBLIX CBOWCTB MaTepHasda MO3BOASAIOT MIO-
BBICHTb TMPOYHOCTHYIO HaJEXKHOCThL H3JeJHH.
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3aBHCHMOCTb TIpEZeioB BbIHOCAUBOCTH
OT TOJMHHB A Py3HOHHOTO CJios
Ha cTaJu 45 (aauTHpOBaHHE
B nopomkax npn 800° C)
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KpHusbie nonsyuyectd cnjgasa XH
500BMTK®IO npu 1000 °C, =3 MIla
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Hacnliernue B cmecu 98% cnuaasa Al—Fe (50% Al), 2%

CoctaB u cTpykTypa aud@y3nosHbx cjoe Ha cILIaBax.

g

B TeueHHe 4 4

XHUVMHUYCCKHU cocran®, 9

NH,Cl npu 950 °C

l Kpucran- MHuxpo-
Cnaas 30ua ¢ 04 AyecKas FBEPI0CTh,
* N1 | Cr W Mo Co : ¥ Fe Al CTPYXTYp2 HY
N J
Bromusts | 62—-62 (10 .4- 3.2 - — — = 1,3-0,5 135 34 NiAl 3820
XH78T ~ - ) 820
Buyrpen- 34 49 — — - 1,0 320
1 5151 ~ -
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) HF-'QIh{BK}O
Buyrped- 4. {4 7.0 Rs 4 Q — (4,3 — — 800
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KCO6—K "
| Buyrpen- | 42 14 7 5 Q 6,0 3.4 45 0.2 _ . 95
HAHA
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IHHPHJTO)KEHHE 2
Cnpacounoe

PEXXMMDbI TEPMOOEBPABOTKMU AETANEN NEPEL ANIMTUPOBAHUEM

Mapka craaH gaAd Caaé8Ba Peiimn TepMoeipadoT#

XH62BMKIO Bakadka ¢ (12207.5) °C  (BBLACPKKa

4—6 4) Ha BO3AYXe, CTApeHHC IpH
900150 °C, BbigepxKka & u, oxJa.KleilHe Ha
BO3JyXe

XH56BMKIO 3akanka ¢ (1220 ;) °C (BbliepXKa 4—

0 4) Ha Bo3ayxe. crapeHHe npu 950+25 °C,
BbIACP KK4 8 4, OXJIAXACHHe Ha BO3AYXC
XHHIBMTIHOK®D, [-x 3akaaka ¢ [2:0—1220°C (BBAEPKKA
XHEOMTOKIO 1 4) Ha BO3JAYXC.
2-1 3akagaka ¢ 1050°C, pbigep:xka 4 u,
crapedue npu 950 °C, BulgepAaka 2 4, OXJax-
JleHHe Ha BO3AYyXe

JKCOKII 3akanka ¢ (1220+10) °C (Bnipepxxa 4 uj
Ha BO3Ayxe, crapenue npu 950°C, BuiaepK-
Ka 2 4

JKC6K dakaaka c¢ 1210-1220°C (BbiaepKkKa 4 u)
Ha BO3AY\e

KCOY 3akanaka ¢ (121(+=10) °C (Bojgepxka 4 y)
Ha BO3JVXE

B)KJ114 3akanwa ¢ [120°C (Bwaep:xka 3 4) uA

Bo3nyxe, crapeHne 700—750°C, BblaepkKa
16 u, oXJaxKJ1eHHUC Ha BO3AYXE

BKJI& 3akanka ¢ 1U80°C (Bbimep:kka 4 u4) H3
BO3JAYXe

AC3JIC 3aganxa ¢ 980°C (Bmiepsxa 7 4) p3
BO3AyXe

XH70BMTIO -1 3akaaka c¢ (1190=%=10) °C (puigepxkka

2 4}, 1a BO3AyXe

2-9 3awn1aka ¢ (105C=10) °C (BblAepxKka
4 4) na sosjayxe, crapedune npu (800=x10) °C,
BulACcpxKa 16 9, oxJaxkJeHHe HA BO3ayXe
XH77THOP 3akanaxa ¢ (1080 £10)°C (BuipepxkkKa 8 u)
la BO3jyxe, crapeHue nipu 700 °C, BBIEDXKkA
16 u, oxJraxK;cHHe Ha BO3AYXe

XH78T 3akaaka ¢ 980—1020°C B BOAC HJIM Ha
BO3VXe

XH73MBTHO Jakanka ¢ 050 —1080°C Ha Bo3zyxe

XHOOMBKTIOP Jakanka ¢ 108G—1120°C 1na Bo3ayxe

XHGOBT Sakaaxka ¢ 1140—1200°C na Bo3lyxe

BAIL Jakaaxka ¢ 1120°C (suigepxka 3 u) na
posayxe, crapenue npu 700°C, BBAEpKKa
16 u

10X11HZ23T3MP 3akanka ¢ 1100—1130°C (BBlacpmika

2—5 uy) B Macse HJH Ha BO3JyXe, CTapeHue
npu 750°C, sbiaepxkkKa 16 u, oxnaxienune
Ha BO3AyXe

XH35BT 3akanka ¢ 1090°C B BOje, crapeHile napu
000 °C — 19 u, crapenune npu 700°C — 30 g,
oxJaxJAellic Ha BO3AyXe
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I podoasxcenue

Mapxa craiu M cniasa

Pexumer trepvoobpadoTku

[2X25H 16 7TAP

12X18H9T

40X 15H7T®2MC

[IpuMeuaHune Bolaepka npH crapeHHH MOXKer

3akanka ¢ 1050—I1150°C (BBIAepXKa
30—60 MHH) Ha BO3AYyXe FJIH B BOJE

3akanka ¢ J|050~1150°C B BOJEe HJH Ha
BO3XyXE

3akaska ¢ 1170—1190 °C  (BplaepXkKa
30—45 MHH) B BOJe WJH Ha BO3IyXe, CTa-
pensie 1npu 830 °C, Bmgepxkka 8—I10 u, ox-
JaxkgeHue Ha BO3jyxe

OblTh YMeHblIeHa ¢ Yyue-

TOM peXpuMa HarpeBa npu ajJUTHPOBaHUKM U TNocAelyouiero AudPy3noHHOIO OT-
XKHra.

INTPHJTO)KEHHE 3
Cnpasoutoe

PEXXMMbl ANMMTUPOBAHUA CTAJIEM U CNNABOB

Mapka craau M cnJaasa

26

Cr. 2

Craab 10

CraJub 15

Craab 40
[12X18HI10T
ICX12H22T3MP
21673

XH35BT

XHI10K
20X23H18
XH62BMKIO,
XH56BMKI1O,
XHHOBMTOKIO
tuna KC6K, KC3JIC
tuna XC6K

Tuna XH70BMTIO
XH77TIOP

Temneparypa, °C Buaepxka, u ToawuyHAa cl1os, MM

800 6 3,20
9501050 6—19 | 0,95—0,60
950—1050 6—12 0,35
950—1050 6—12 130

950 b 0,09

050 | 6 0,06

1050 8 0.07—0,10
1060 8 0,08—0,10
1 G50 6 0,14—0,18
1060 b 0,15—0,19
920—950 2—4 0,02—0,06

|
925—4850 2—4 0.02—03,06
1060 2—4 0,04—0,06
1

800—850 4—6 0,02—0,05

[Tpumeuanue ANUTHPOBAHHE INPOBOAMJIOCE B cMecH H3 98 (99) Y% FeAl+
+2(1) % NH,CI.



Baugnne temnepatypel M NPONOJNIKHTENbHOCTH aAJH-
THPoBaHuUA B NOPOIIKAX HA TOMIMHY CJA0S CTANY
C Pa3JHYHBIM CONEPIKAHHEM yriepoja
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3aBMCHMOCTb TOJUIHHBI Ha CHJA-
Be XH70H0 or npononxurenn-
HOCTH  QAJHTHPOBAHHA B cMecCH

n3 98 0/0 FEAI+2 0/0 NH4C]

TOIULUHA Cri0s, MM

1—900 °C; 2—1100 °C
YepTt. 2
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Bausnue temnepatypsl (@) M nPOpoXMTENbHOCTH AJHUTHDOBaHUS (6)
HA To/UHHY cnosl cniaBoB XH62MBKIO, XH55BMTOKIO u X C6-K
(aauTHpoBanye B cmecyu u3 98 % FeAl+2 % NH,CY)
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JONMULUHZ CAOR, MM

]—b60°C, 2—720°C 3~750°C
Uepr 4
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Uepr 3

3aBHCUMOCTh TOJHUIHHBI CJOSE HA CTAJH
(13 oT BpemMeHH BLIAEPKKH B BaHHE
n3 98 U/[} Al-+2 O/{] Fe
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[IPHJTO)KEHHE 4
Cnpasoutoe

BUAbl KOHTEMHEPOB U CXEMbl 3ATPY3KU U3AENUA
B KOHTEHXHEPD!I ANng AUDPDPYIHOHHOIO ANUTHPOBAHMUA

CxeMa yMakKOBKH M3AEJHN CAOKHON
bopMBbI B KOHTeHHED ¢ MJIABKHM
3aTBOPOM

O0wuit BUA KOHTEHHSpA ¢ TVIABKHM

3aTBOpoM 1Jig nudPY3IHOHHOTO AJIMTH-
pOBaHHUA MaJoradapUTHBLIX H3JEJHM
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I—KoHTelHep;, 2—aJHTHDYIOLLASNA CMeCh:
3—H3AesMHe; 4—aaBKUH 3aTBOP; O—KpubIlLli-
Ka KOHTEeHHepa, 6—HaTpOCUJHKATHASL ANl

Ga; 7—Necox KBaplueBbil

Uepr. |

J—KpbllKa; 2—naaBkud 3aTtBop; J—KOH-
TelfHeD; 4—H3AeJHe S—aJHTUpYIOLlaf
cMech; 6—00pasell-CBHILTeNL

Uepr. 2
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CxeMa yNaKOBKHM H3JEJHH
B KOHTeiHep C IJABKHUM 3aTBOPOM
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KPynHOraGapuTHBLIX H3JXCJAHKH,; O6—IOJas HU3ACJAUH
Da3TUYHbIX ra®apHTOB:

] —KxoHTeliHep; 2—H3aeJHe; 3—obpasen-cBUeTENb;
4—naaBKUt 3aTBOD; 5—npoyuidHa, 6—KpbIUIKa KOHTEH-
flepa; 7—rJabifa HaTpoCHJAHKAaTHAas, 8§—Dnecok KBapue-
BEIH, 9—aJIHTHpYIOLLAs CMech

Hept. 3

(I_“HJIH

CxeMa ynaxkoBkKH

H3je-

JUH CJOXKHOH GOopMB B
KOHTeHHep 0e3 NMJABKOro
3aTBOpa

I—KOHTeHRe: 2—u3anenue:;
J-—00pAa3Ubl-CBHACTENH; 4-—TO/-
BeCcKa; S—IMpoyluHHa, 6—Xpbi-
HIKa ¢ npucrnocodjedHeM A4
KpenJeHHsT H3jleJHsl; 7—BKJja-

ALIIL; 8—AHO

Uepr. 4



COOEP)XAHUE

1. O6iilie MosoXKeHHd . . . . : : : .
2. Cranu u cnnaBel aad aAHTHPOBAHHA : . . : .. . .3
3. BbiGop MeTonos u TeMmepaTypHO-BPEMEHHEIX DEXHMOB aJHUTHPOBAHHS MO
AO0JTOBEYHOCTH . . . : : : . . .o .. . 4
4, AnuTHpOBaHHe B MOPOIIKAxX . : , . : : : Y
5. AJHTHpPOBaHHe B BaHHaX ¢ pACIMJABJEHHBIM aJIOMHHHEM : ... 11
6. AJIUTHPOBAHHC METOJAOM METaJJH3aLUHH .. . . . 13
7. ATMTHpOBaHHe METOJOM OKPAaCKH : : : : R, O
8. TepMuueckass o6paGoTka H3AENHH TOCJAE AJHTHPOBAHHA . : . . . 16
3. Koutponb KayectsBa uaneavii ¢ AnDOYy3IUOHHDIMKA nokpoitugMu . ., 17
[Ipunoxenne | CnpaBounoe. O6mHe NPHHUHINLI aJHTHPOBAHHA ... .19
[Tpunoxenue 2 CnpaBouynoe. PexuMbl TepMooOpaboOTKH peraned IIepen  ali-
THPOBAHHEM . C e .« . . 25
[Tpuioxkenne 3 CnpaBouHoe, PeXHMBl aJUTHPOBAHHA cTajsefi u cnaasos . . 26

[Ipunoxenne 4 CnpapBouHoe. BuJbl KOHTEHHEPOB H CXeMbl 3arpy3kH H3IE/HY
B KOHTeHHephl s AUP(PY3UHOHHOrO aJHTHPOBA-
HHS . . : , Coe ... .29



MeToanuyecKkue YKa3auus

HAAEXHOCTh B TEXHHUKE. YIPOUHEHUE JAETAJEM MALIMH.
BbIBOP PE)XMMOB AJIUTUPOBAHUS NO JOJITOBEYHOCTH.

OBUIUE TPEBOBAHWA
PO 50-412—83

Penakrop 7. A. Kucenesa
Texnuueckuit pepakrop H. Il. 3amoaoduuxosa
Koppektop . M. Ppoaosa

Chaano B Ha6. 12.04.84 Tloan. k neu. 04 07 84 T-13549 <popmar 60X90',s Bymara TtHnorpad-
ckasy Ne 2 Taphurypa AnTepaTtypHas lleyates mphiconass 2,0 yca n, A 2,125 yca  wp -OTT.
2,11 yy,-uan., a1 Tup 2000 Lleda 15 xon

-

OpaeHa «3mak IToucra» Iaigarcanctso cranjapros, 123557, Mockea, Hosonpecuenckuit nep., 3.
Kaayx(gass THnorpadHs craugaptor, YA MockoBekas, 236, 3a¢. 1200



