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/ The article offers ecologically harmless heat treatment meth

od for pieces made of black metals. It can override import meth-
ods. The water polymer solutions are used like cooling fluid. The
traditional heat treatment methods (like cooling in water or 0il)
and new method are compared in the article. The criterions of
cooling can be established by changing solution concentration for
different steels. Using the method of electronic scanning micros-
copy we have studied structure and microcomposition of films
‘ormed on a heat treated surface.
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IKOHOMNA MATEPUAJIbHBIX N SHEPTETUYECKWX
PECYPCOB NP TEPMWYECKOWN OBPABOTKE

BBenenne

g coBpeMEHHOro MalllMHOCTPOEHHS U APYTUX
oTpaciell MeTamuio00pabaTbiBaoLIe MPOMBILUIEHHO-
CTH XapakKTepHBl BBHICOKME TPEeOOBaHHS K CBOWMCTBAM
MarepuanoB, 00yCIOBIEHHbIE BO3PACTAIOLIEH WHTEH-
CHUBHOCTBIO HAarpyKeHHsI MaIlllH IPU OTHOBPEMEHHOM
TEeHJCHLNN K YMEHBILIEHUIO Macchl. Bo MHOrmMx ciy-
Yasgx XapaKTePUCTHKHM MAacChl MPUOOPETAIOT pellaro-
1Iee 3HaYEHUE.

OTHM BBICOKMM TPeOOBaHUSIM JIMIIb B PEAKUX CITy-
YasiX MOTYT OTBEYaTb HEYNPOUHEHHBIE MaTepHaIbl.
OcCHOBHas 4acTb OTBETCTBEHHBIX KOHCTPYKIMOHHBIX
3JIEMEHTOB HYX/AeTCs B YIPOUYHEHHH, TIOITOMY IpO-
LECChl YIPOUHSIOIeH 00padOTKM MPUHAIEKAT K YHC-
Jy BaXHEMIIUX pa3fesioB TEXHOJOTHH W3TOTOBJIECHHS
MaIHH.

I'maBHast uenbp TepMuueckord 0OpabOTKU U3AEHHI
(3aroToBOK, NeTajieid, y3JI0B) COCTOMUT B MOIYYECHHUH
HEOOXOJMMBIX CBOWMCTB Marepuana. [Ipu sTom reome-
TpUYECKHE MapameTpsl u3lenuil (dpopma, pasmepsl,
COCTOSIHME MOBEPXHOCTH) JOKHBI MO BO3MOKHOCTH
COXPaHATHCS HEM3MEHHBIMH, HE TOBOPSI y’KE O coxpa-
HEHHHU CIUIOIIHOCTH MaTepuaa.

[Ipu pa3paboTKe TEXHOIOTHYECKUX MPOLECCOB
TEPMHUUYECKOH 00pabOTKM 4acTO XapaKTEPHOM SBISIET-
Cs1 MHOTOBapUAHTHOCTh BO3MOKHBIX PEILIEHUH, Kax-
JI0€ M3 KOTOPBIX MPENNOI0KUTEIBHO YIOBIETBOPSIET
TEXHUUYECKUM TPeOOBaHUSIM K u3zenuto. Conocranie-
HUE BapHaHTOB [1] Mo KpUTEpHsIM 0XKHIAEMOTO Kade-
CTBa M3IEJINH, TPOU3BOIUTEIBHOCTH H PEHTA0EIbHO-
CTH, BBIOOD M CTaHIAPTH3aLMsl PEIICHHS, JIy4IIero
JUTsl KOHKPETHBIX MTPOU3BO/ICTBEHHBIX YCIIOBUI, — He-
00XOIMMBIN dTan oOecredeHust BHICOKOH 3 QeKTHB-
HOCTH MTPOU3BOJICTBA.

Pa3paboTka pecypcocOeperarouieii 3x0J10ru4ecky 0e3o0nacHoi
TeXHOJIOTHH TepMHYeCcKOoii 00padoTKH CTATbHBIX M3 eauil

VYcnoBust OXJAXKIACHUS TP TepMUYECKO o0pa-
00TKE B 3HAUUTENILHOW CTENEHH OMPEAEIAIOT BEINYH-

HY OCTaTOYHBIX 3aKaJOYHBIX HampspkeHui [2]. B co-
OTBETCTBUHU C TEXHUYECKHMM YCJIOBHUSAMHU JETaIH U3
YIJIEPOUCTBIX CTAJIeH TOJKHBI 3aKaJIMBaThCA B BOJE.
B psagpe ciydaeB 3TO NPUBOIUT K HEPaBHOMEPHOMY
pacnpeieneHnIo TBEpAOCTH M0 MOBEPXHOCTH (HaNpH-
Mep, TBEPAOCTb TOJCTOCTEHHBIX NHMIMHAPHUYCCKUX
BTYJIOK U3 cTanu 45 xomebnercst B mpenenax 28-57
HRC) u HapymeHWIo CIUIOIIHOCTH JAETalld W3-3a 3a-
KaJIOYHBIX HANPSDKCHUH.

B 0TOXKEHHOM COCTOSIHMM CTPYKTypa cranu 45
¢depputo-nepnutHas (puc. 1, a), 4TO MOATBEPKIAIOT
HCCIEI0BAaHUSI METOAOM CKAaHUPYIOLIEH 3JIEKTPOHHON
MHUKpOCKONIMM Ha MHKpockore ISM-5610LV c¢ wuc-
MOJIb30BaHUEM 3JIEKTPOHHO-30HA0Boro EDX ananu3za
Ha gerektope IED 2201 (puc. 1, 6).

g MozmenupoBaHHA M OLEHKH YCIIOBUM OXJIaxk-
JICHHSI HA TEOMETPUUYECKHUE MTapaMeTpbl, MAKpO- 1 MU-
KPOCTPYKTYpPY U MEXaHHUECKUE XapaKTePUCTUKHU CTa-
71 45 BBIpe3ay KOJbIEBbIE CErMEHTHI (puc. 2), KOTo-
pbI€ MOABEPTaly 3aKaJKe KaK B IIMPOKO NpPUMEHse-
MBIX (BOJIa, MACjI0), TaK U B pa3pabOTaHHBIX aBTOPaAMHU
cpenax. Ilocne 3akanku B BOAy oOHapy)KeHa OBallb-
HOCTh CEIMEHTOB (2), 3HaYeHHE KOTOPOIl JOCTUraer
1,5 mm. Ctpykrypa (cMm. puc. 1, 6, 2, 0) Takoil cTamu
maptencutHas (HRC 56). UccnenoBanusi yka3siBaroT
Ha HEOOXOIMMOCTh IOMCKA OXJIAXKIAIOIUX CpPel, KO-
Topble obecrnieunBany Obl MONyuYeHHE MapTEHCUTHON
CTPYKTYPBI IPH 00JIee MATKHUX YCIOBHIX OXJIaXKICHMSI.

BonbIIMHCTBO UCTIONB3YEMBIX B HACTOSLIEE BPEMSI
3aKaJIOYHBIX KHUJIKOCTEH HMEIOT MAacisHYyI0 OCHOBY.
WX yTuinzanust cBsi3aHa CO 3HAYUTEIbHBIMHU SKOJIOTU-
YECKMMU IHPOOJIEMAMU M HEYIOBJIETBOPUTEIBHBIMU
CaHUTAPHO-TUTMEHUYECKUMH YCJIOBHUAMU IpUMEHe-
HUSL.

Hcnonp3oBanne MpH 3aKajike MacisSHBIX 3aKajlod-
HBIX Cpe/l MPHUBOAUT K 0Opa3OBaHUIO B arMocdepe
1exa JbIMa, KOIIOTH, IPOAYKTOB OKUCIICHHUS U TEPMU-
YECKOIo pasjokeHus yrieBonoponos. Ilpoueccrr Ou-
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Puc. 1. MukpocTpykTypa craiu 45: a, 6 — OTOXKKEHHOE COCTOSIHHE; 6, 2, 0 — 3aKaJICHHOE COCTOSIHUE (3aKalika B BOJY); d, 8 — MEeTall-
norpaduyecKue UCCIeA0BaHUs; 0O, 2, 0 — UCCICAOBAHUS METOJIOM CKAHHUPYIOIIEH NEKTPOHHON MUKpOcKonuu. a,8 — %200; 6 — x1000;
2—x500; 0 — %5000

TYMU3AIMM M OKUCJICHHsI Macel IpU BO3/IEHCTBUU Ha
HUX TOpPSYEro METalla BBI3BIBAIOT 3arps3HEHUE 3aKa-
JIOYHOH BaHHBI, IOTEPIO €€ OXJIAXK/AIOMIEH CIOCOOHO-
cTU 1 00pa30BaHUE IIPUTapa Ha ITOBEPXHOCTH 3aKaJIH-
BaeMbIX Jeraiei. O4ncTKa 3aKalOYHbIX BaHH OT BO3-
HUKIINX OTXOJOB MPHBOIUT K 3aTrPSI3HCHUIO OKPYKa-
fomeit cpensl. Kpome Toro, HabmogaeTcst HOCTOSIHHOE
yAOpoXKaHue HeTIHBIX Maced.

B nocnennue roapl Bce Oonbliee MpUMEHEHNE Ha-
XOJIAT CHHTETHYECKHE 3aKaJIOYHbIE Cpe/lbl Ha BOJHON
ocHOBe. Vcronp30BaHKe CrenranbHbIX IPUCaIoK (T10-
JIM3TUIICHIIINKOIb, TIOTUBUHUIIOBBIA CITUPT, METHIILIEN-
JIF0J1032, AQHP, TIUIEPUH U JpP.) TO3BOJISIET U3MEHSTh
OXJIQXKTAIOIIIME CBOWMCTBA BOJIBI B IIMPOKOM JIHAIa30He.

[Ipn oxnaxxaennu ctanu 45 OT 3aKaJOYHBIX TEM-
meparyp B Maclo IMoilydaeMm CTpyKTypy (puc. 3, a)
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Puc. 2. BnusHue pa3naudHBIX CIIOCOOOB OXJTAXKACHHS NpPHU 3a-

KaJKe cTayjd 45 Ha reoMeTpHYecKHue mapaMeTpsl u3aenui: [ —

oxnaxjaenne B 0,8%-HoM pacTBope monumepa; 2 — OXJIaxKACHHE
B BOJIC

MEPIUTHOTO TUIA (COPOUT, TPOOCTUT) C BKITIOUCHUSMH
tdeppura (HRC 22), nmpuyuem 551eKTpOHHO-MUKPOCKO-
MUYECKUE MCCIISIOBaHMS YKa3bIBalOT (puc. 3, 0, ¢) Ha
MIPUCYTCTBHE TEPINUTA TPEATNOUYTUTENEHO 3€PHUCTOTO
CTPOEHHUS.

st onTUMH3anUU YCIIOBUM 3aKaJIKU JETaled U3
cTasu 45 110 HOBOW TEXHOJIOTHH [3] rOTOBIIN pabodmii
pacTBOp MyTeM PacTBOPEHHsI MOJIMMEpa, HaXOASIIEeTo-
sl B BUJIE OMYJIBCOJIA, B )KECTKOW BOAOIIPOBOJHON BOZE.

Pesynerarom pacTBOpeHHs, MPOXOAAIIECTO B TEUCHHE
20-25 MuH, ABISIIOCH 00pa30BaHUE OAHOPOIHOM JKUI-
KOCTH MAacJONoA00HONH KOHCHCTEHIIUH, COXPaHSIOIICH
CTaOMJIBHOCTb B TEUEHHE [UIUTEIBHOIO BPEMEHHU.
ITocne 3akanku B 0,8%-HOM pacTBOpe moinMepa
(hopma OTBITHBIX CErMeHTOB (cM. puc. 1, mo3. 1) He
M3MEHSJIach, YTO YKa3bIBACT Ha 3HAUUTEIbHOE YMEHb-
[ICHUE 3aKaJOYHBIX HaNpsDKEHHH B CBS3M ¢ Oolee
«MATKUMM» yCIOBUSAMH oxJiaxxkaeHus. CTpyKTypa cra-
mu maprercutHas (HRC 53) ¢ neGonmpmmmMu otaens-
HBIMH BKJTIOYCHUSIMU (DEpPUTO-LIEMEHTUTHOH CMecH
(puc. 4, a). Haubonee 4yeTKo BBIpaKaeTcsi UTOIBYATOC
MapTCHCUTHOE CTPOCHUE NPU U3yUYECHHU METO/IOM CKa-
HUPYIOLIEH 3JIEKTPOHHON MUKpOCKouu (puc. 4, 0).
[Ipn u3MeHeHMH KOHLEHTpAlMU pacTBOpa IMOJH-
Mepa MMEEeTCsl BOSMOXKHOCTh OOecIedeHus TPeOyeMBbIX
MEXaHUYECKUX XapaKTePUCTUK U CTPYKTYpbl B IIPO-
necce OXJaXIEHHUs OT 3aKaJOYHBIX TeMIlepaTyp.
IIpu ucnons3oBanuu 1,6%-HOro pacteopa moiaumepa
(puc. 4, 6) o0Opasyercsi MapTEeHCUTHAsI CTPYKTypa €O
3HAUNTEJIbHBIMH BBIACICHUSIMH 3€PHUCTOTO TPOOCTHU-

Puc. 3. MukpocTpykTypa ctanu 45 B 3aKaJeHHOM COCTOSTHUH (3aKajika B Macjo): a — MeTaJulorpaduiecKue UcCcIeI0BaHus; O, 8 — UC-
CJIEZIOBAHUS METOOM CKaHUPYIOLIEH JIeKTPOHHON MUKpockonuu: a — X400; 6 — x5000; ¢ — x10000
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Puc. 4. MukpocTpykTypa ctanu 45 B 3aKaJICHHOM COCTOSIHHHM: a, 6 — 3akanka B 0,8%-HOM pacTBope MONMMeEpa; 8, 2, 0 — 3aKajKa
B 1,6%-HOM pacTBOpe moiaumMepa (a, ¢ — MeTayIorpaduaeckue NCcue0BaHus; 6, 2, 0 — UCCIIEOBAHUS METOAOM CKaHUPYIOIEH 31eK-
TPOHHOM MUKPOCKONHUN). &, 8 — X400; 6 — x2000; 2 — x1000; 0 — 5000

ta(HRC42), npuueM 31eKTpOHHO-MUKPOCKOITUICCKHUE
uccIieoBaHusl yKasbIBaloT (puc. 4, 2, 0) Ha MPHUCYT-
cTBHE (epPUTO-IIEMEHTUTHON CMECH MPEATIOYTUTEIb-
HO 3€pHHUCTOTO CTPOEHHUS.

Bausinue oxJaxkaaromei cpeabl
HA MOBEPXHOCTh 3aKAJIMBAEMbIX M3/1eIUM

B psge ciydaeB oxmakaaroniue Cpeabl OKas3biBa-
10T BPEIHOE BIUSHUE HAa TIOBEPXHOCTH U3euit [4].

HccnenoBanuss METOIOM CKaHUPYIOIMICH dJEK-
TPOHHOU MHUKPOCKOIIUU CTPYKTYPhI U MHKPOCOCTaBa

MOBEPXHOCTHBIX TUICHOK, 3aKaJICHHBIX B BOJIE 00pa3-
LIOB cTaju 45, MOKa3bIBAIOT HAJHWYKME HECIUIOIIHBIX
HEOJHOPOAHBIX IO COCTaBy (CM. TaOmHWIly) IJICHOK
(puc. 5) pa3HOHN TONIIMHBI U 3€pPHUCTOCTH, CPEIHHH
coctaB (puC. 5, @) KOTOPBIX COOTBETCTBYET OKCHAAM
1 KapOuzaM MpeArnoYTUTENFHO JKele3a CIO0KHOTO CO-
craBa. MHKpOCOCTaB KaX/JI0i M3 COCTaBJISIONINX TUICH-
K1 HEOJTHOPOJICH. bojiee TeMHbIe COCTABIISIFOIIHE IIJICH-
KM OTHOCATCS K alfOMOCHIMKaTaM (1o3. /, puc. 5, a),
a CBeTJIas COCTAaBIISIONIAs TUICHKH (T103. 2, pucC. 5, a)
COOTBETCTBYeT KapOWIaM jKeje3a CO 3HAYUTEIbHO
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Puc. 5. CTpykTypa NOBEpXHOCTHOH IUICHKH cTalu 45 mocie 3aKajky B BOAY (MCCIEIOBAHUS METOJIOM CKAHHMPYIOIIEH 3JIeKTPOHHON
MuKpockonun): a — x500; 6, 6 — x1000; 2, 0 — x2000

MEHBIIEH CTENEHbI) OKHCIEHHOCTH METAJUIMYECKON
COCTABJISIONIEH TUIEHKHA C MPAKTUYECKH MOJHBIM OT-
CYTCTBHEM B COCTaBe INIMHO3EMa, KOPYHJIa U CHJIMKA-
TOB. Ha TEMHBIX alfOMOCHIIMKATHBIX y4acTKax TJICH-
KM Takke HaOmIogaeTcs XUMHYECKas HEOTHOPOA-
HOCTB: OoJiee CBETIIbIC BKIIOUEHUS (1103. 3, puc. 5, 0)
ONTM3KH K CpPEeIHEMY COCTaBy TEMHOW COCTaBJISIONICH
wieHkH (1103. 1, puc. 5, @) ¢ IPUCYTCTBUEM Kajius; 00-
Jiee TeMHBIC COCTaBJIIONTUE (103. 4, pUC. 5, 0) UMEIOT
3HAYUTEIHHO MEHBIIYIO CTETIeHb OKHCIeHHOCTH. Bee
COCTABJISIONINE TUIEHKHA CONEp)KaT CTPYKTYPHO CBO-

OOIHBIN yTIIepo, 00pa3yIONTUIiCS W3-3a MPOTCKAHUS
BBICOKOTEMIIEPATYPHBIX MacCOOOMEHHBIX IMPOIECCOB
Ha Mek(pazHOW TpaHMIE METaul — OXJaKAaromias
JKUIKOCTH (BOHAS Cpena).

[Tocne 3akanky B Macio HEOOXOAMMO MPOBOAMTH
obekupuBaHre (MPOMBIBKY) M MIPH HEOOXOIUMOCTH
XMMHMUYECKYIO OYUCTKY MOBEpXHOCTU u3aenuil. Takas
TUIGHKAa COCTOUT W3 TPEX MPUHIUIHAIBHO OTINYAI0-
IITUXCSI y9aCTKOB (puc. 6).

MukpococTaB TEMHBIX YYacTKOB IUICHKH (CM. Ta-
Osuily) OJIM30K K OKCHIAaM W KapOujaam MpearnoyuTH-
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Puc. 6. CTpykTypa NOBEpXHOCTHOM MJICHKHU cTalU 45 MOCie 3aKalKU B Macio (MCCIIEOBAHMS METOIOM CKaHUPYIOIICH 3JICKTPOHHOU
Mukpockomnun): a — x100; 6 — x500; ¢ — x1000; 2, 9, e — X2000

TETBHO JKeJie3a CIOKHOTO cocTasa (1mo3. /, puc. 6, a).
B T0 Xe BpEMs CBCTJILIC YYACTKU IIJICHKHU COCTOAT
B OCHOBHOM M3 KapOHJIOB kene3a (103. 2, puc. 6, a).
Cepele ydacTku TIeHKHU (1103. 3, pucC. 6, a) comepikar,
KaK M TCMHBIC Yy4YaCTKH, OKCUJbI U Kap61/1;[1)1 npea-
MOYTHUTENBHO JKeJie3a CI0KHOI0 COCTaBa ¢ IMPHCYT-
CTBYEM CWJIMKATOB U TUTAHCOAEPKAIINX COETMHEHUH.
TeMHbIe yUaCTKH TUIEHKU COCTOSIT M3 OKCHJIOB Keje3a
(mo3. 4, puc. 6, 6) 1 aIMOMOCUIINKATOB (T103. 3, puC. 6, 8).
B cocrase cepbIX y4acTKOB IUIEHKH HPUCYTCTBYIOT
BKUTIOUEHUS (1103. 6, puc. 6, e), IPUMEPHO COBIAIAIO0-
LIME ¢ UX CPEIHUM COCTaBOM IIPU MEHBILIEH KOHLIEH-
Tpalyu yIiepoa, IpaKTHYECKH YUCThIE YYACTKHU JKe-

ne3a (1mo3. 7, puc. 6, €) 1 He3HAYUTEIIHLHO OKUCIICHHBIC
BKJIFOUEHUS Kelesa (1mo3. &, puc. 6, e).

[Mocne 3akaiku B BOIHO-aKPUIIOBOM MOJHUMEpE
o0pasyercsi TOHYaKIast OKCHI0KapOUIHAS JKeJIe30C0-
Jepikamias IuieHka (cM. TaOluIly) ¢ TPUCYTCTBHEM
He6OJII)HII/IX KOJIMYECTB TTIMHO3€Ma, KOpyH/Ja U CUJIN-
katoB (puc. 7, a). CBernas cocTaBisiomias TaKoW
TUIeHKH (1103. /, pucC. 7, @) COCTOUT U3 OKCUJIOB U Kap-
OMJIOB TIPEANOYTHUTENILHO JKeJe3a CIOKHOTO COCTaBa,
HUMEIOIINX MEJIKO3EPHUCTOE CTpOoeHuUE (1103. 5, puc. 7, 8)
C MEX3epeHHBIMH TpaHuniamu (1o3. 6, puc. 7, 8), co-
JIepKalUMU JIOTIOJIHUTENBHO coeanHenus Mg u K.
Temnast cocrapistomas mieHkua (mo3. 2, puc. 7, a)
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Puc. 7. CTpyKTypa MOBEPXHOCTHOM MJICHKH cTasu 45 nocie 3akanku B 1,6%-HOM pacTBope mojsumepa (MCCIeI0BaHMsI METOIOM CKa-
HUPYIOLICH 3IEKTPOHHOU MUKpockomum). a — x100; 6 — x500; ¢ — x2000; 2 — x1000

BKJIIOYAET AJIOMOCHIIMKATBl B KEJI€30COAEpIKAIIUX
OKCHJIOKapOHUIHBIX BKJIIOUEHHUSX C HEOAHOPOIHBIMU
no cocraBy 3epHamu (Oonee cBemibiMH (1M03. 3,
puc. 7, 2) ¢ 6oiee BbIcOKo# KoHmeHTpanuen Al, Si, O
u OoJiee TeMHBIMHU (1103. 4, puc. 7, 2) ¢ 00JIee BBICOKOM
KOHILIEHTpauuei yreponaa. Hy)kHO OTMEeTHTB, 4TO 1O-
BBIIIEHHAs! KOHIIEHTPALMsS CTPYKTYPHO CBOOOIHOTO
yIIeposia B COCTaBe IMJICHOK MOCe OXJIAXKIEHUS Kak
B Macje, Tak U B pacTBOpE MOJMMEpa, BEPOSATHO, HE
CBfi3aHA C TMPOIECCAaMH THMPOIU3a OXJIAXKIAIONIUX
cpen, a oObSICHAETCS BBICOKOTEMIIEpaTypHBIMUA OKHC-
JUTETHHBIMHU TMPOIIECCAMU Ha TIOBEPXHOCTH MeTalla.

PazpaboTraHHasi TEXHOJOTUS TEPMHUYECKON 0Opa-
OOTKHM CTaJbHBIX H3JIEJMH TpoIIa anpodanuio Ha
npennpusatusx PecryOnuku benapycs, momydeHsl mo-
JIOKUTENbHBIE Pe3yNbTaThl. BBIMycK oxiaxaaromei
Cpesbl B HEOOXOJMMOM KOJIMYECTBE HaJIaKeH.

BpIBOaBI

1. IlpuMeHeHrE B Ka4ECTBE OXJIAKIAOLIEH CpeJIbl
BOJJHOTO PAacTBOPa aKpHJIOBOTO HOJIKMMEPA ONTHMAIIb-
HON KOHLIEHTPALUHU 00eCIIeUnBaeT OXJIaXKICHNE U3/ie-
U B PEXHMME MHTCHCHBHOIO JIBHKEHHS JKHIKOCTH
Ha IIOBEPXHOCTH O€3 BbIIEIEHUS AbIMa, KOIIOTH, Mac-
JISIHBIX NAapOB, MPOLYKTOB OKHUCIICHUS U TEPMHUUECKOTO
PAas3JIOKEHUS YIIIEBOJOPOIOB. SIBJICHUE BCIIBIXMBAHUS
IUIAMEHHU IIPU 3TOM UCKIIFOYAETCsl.

2. 3HaueHne BOIOPOITHOTO MOKA3ATENsI CO3TaHHON
3aKaJOYHOMN cpenbl cooTBeTcTBYyeT pH 6-10, uTo 00e-
crieurBaeT YPPEeKTUBHOE PACTBOPEHUE BBICOKOTIONH-
MEpPHOTO COETMHEHUS B BOJIE U OTCYTCTBHE paccioe-
HUS 3aKaJIOYHOMN KUJIKOCTU IIPU XPAHECHUH.

3. 3akanka B BOJHO-aKpUIJIOBBIX cpefax obecre-
YUBACT BBICOKOE KAueCTBO W3JICIUU IO CTPYKType
U MEXaHUYEeCKHM TI0Ka3aTelsiM, HMCKIo4aeTcs d¢-
(I)CKT CMauMBaHUA TIOJIMMEPOM ITOBEPXHOCTU JCTa-
JIEW M eTO HaJIMMaHus Ha JeTallb. IHTEeHCUBHOE JIBH-
JKCHHE JKUJKOCTH BOJM3HM MOBEPXHOCTH 3aKalnBae-
MOTO H3/Ieusi 00ecreunBaeT KaueCTBEHHYIO 3aKall-
Ky. PacTBop oOmajmaer mocTarouyHON TepMUUECKOH
CTOWKOCTBIO, YTO HMCKJIIOUAET pacraj] 3aKalOuyHOU
CpEIBL.

4. TlonoXkuTenbHbIE KadyecTBa BOJHO-aKPHUJIIOBBIX
3aKaJOUHBIX CPell CIOCOOCTBYIOT YMEHBIICHHIO CIIOS
OKAaJIMHBI HA TIOBEPXHOCTH JICTAJICH.

5. TpeOyeMble YCIOBHS OXJIKEHUS MIPU TepMUUEC-
CKOll 00paboTKe u3/eNUid M3 KOHKPETHBIX MapoK
CIJIABOB MOTYT 3a]]aBaThCsi M3MEHEHNEM KOHIICHTpa-
MU pabodvero pacTeopa.

6. CrouMoCTh pabodero cocraBa 3aKajouHOM cpe-
JIbl Ha TTOPSIOK HUYKE CTOMMOCTH OXJIAXKIAFOIIINX CPE/]
W3 MUHEpAIBHBIX Macel, a CPOK JKCIUTyaTaluy 3Ha-
YUTENBHO BbIIIC. [IpM 3TOM OTCYTCTBYeT IpobieMa
YTUiIn3auuu OTXO40B.
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