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YK 669.041
T.H. CUHUYEHKO (BHTY)

HEKOTOPBIE NMPOBJ/IEMbl SHEPITO3®®EKTUBHOCTN
TEPMNYECKOW OBPABOTKU N TTYTU X PELLEHNA

B Pecny6nuke bBenapycb COGCTBEHHble 3anacbl  TOMJMBHO-
3HepreTMYeCcKUX PecypcoB OrpaHuYeHbl, 1 HeobXO0AMMOCTbL UX UMMOp-
TUPOBaHUA feNaeT SKOHOMUKY 3aBUCUMOI OT BHELLUHUX MOCTABLLMKOB U
YA3BMMOI MO OTHOLUEHMIO K PE3KMM KojebaHWsM LieH Ha 3Hepropecyp-
Cbl. [1pM 3TOM 3HEProeMKOCTb BHYTPEHHEr0 Ba/l0BOro npoaykra B bena-
pycu B MofTOpa-fiBa pasa Bbllle, YeM B Pas3BUTLIX rocygapcreax co
CXOAHBIMU  KIMMATUYECKUMMW YCNOBUAMU U CTPYKTYPOI 3KOHOMMKM.
BbicoKa 1 MaTepManoemMKoCTb BbIMYCKaeMoi NPOAYKL MK, HELOCTATOYHO
MOJSTHO UCMOJb3YIOTCA BTOPUYHBIE PeCYpChbl U OTXOLbl NMPon3BoACTBa [1].
B aTux ycnoBusx npobsema aHepro- n pecypcocobepexxeHnss CTaHOBUTCS
OZHOI 13 NepBOOYEPEAHbIX U aKTyanbHbIX.

B cymmapHOM noTpe6neHMn TOMAMBHO-3HEPTeTUYECKMUX PecypcoB
MPOMBILLIEHHBIM KOMMeKcoM Pecnybnvku Benapycb fons Tepmuye-
CKUX U XMMUKO-TEPMUYECKMUX MPOU3BOACTB COCTaBNAeT cBbie 10 %.
Ob6opyaoBaH/e B TEPMUYECKOM MPOU3BOACTBE Ha OONLLUMHCTBE Npes-
NpuAaTUA pecnybsMKM He OTBEYaeT COBPEMEHHbIM Tpeb6oBaHuAM. B
6O/bLLUMHCTBE CBOEM OHO MOPa/IbHO U (PU3NYECKM YCTapeno, UMeeT Bbl-
COKYHO 3HEProeMKoCTb (Tabnuua 1).

B 3tux ycnosuax Mpasutenscteom Pecny6nukn benapycb npoBo-
OUTCS 3HepreTuyeckast NOAUTUKA, Hanpas/ieHHas Ha MOAEPHM3aLMio 1
TpaHC(OpPMaLM0 TOMSMBHO-3HEPTETUYECKOrO KOMIJIEKCa, CHIUDKEHME
3HEpProeMKoCTU BCEX BMAOB MPOAYKUWW, pa3paboTKy W BHeLpeHWe Ho-
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BbIX pecypce- U sHeprocHeperaroLnx TeXHONOrMi TepMUYECKoin obpa-
BGOTKMN.

Tabnuua 1 —XapakTepucTnkKa TEPMUYECKOrO NPOM3BOACTBA Ha npej-
nNpuaTUAX MUHUCTEPCTBA NPOMbILLAEHHOCTH [1]

HanmeHoBaHUWe nokasaTenei EAnkmua BennunHa
n3MepeHns

KonnyecTBo TEPMUYECKUX LIEXOB U YUacT- LUT. 172
KOB
CymmapHas rogosasi Npou3BOLCTBEHHAS TbiC. T 710 000
MOLLHOCTb TEPMUYECKUX LIEXOB
HomeHknaTypa fetaneii, nogsepraemMbix
TepMoo6paboTKe:
- KO/IMYECTBO HaVMEHOBaHWI aeTanei Hainm. 1750
- e[MHWYHasA Macca getanei (min/max) Kr 0,02/1000
Pacxop sHeproHocuTeneit Ha TepMoo6pa-
60TKy 1T npoayKuuu
(B Pecny6nuke benapycb/M1UpPOBOWA OMbIT):
- MPUPOJAHBINA ra3 M 147/75
- 3/1eKTPO3HEpPrus KBT-4 59,3/30,1
[ons 06beMoB TepMo06paboTKK, NPOM3BO-
OUMONA C MCMONb30BaHNEM COBPEMEHHbIX
TEXHOMOTUIA % 15

Ha mMallMHOCTPOUTENbHbIX, CTAaHKO- U NMPUBOPOCTPOUTENLHBIX Npesa-
nNpuATUAX MUHUCTEPCTBA MPOMBILLIIEHHOCTU NPUMEHAKOTCA CleayoLL e
BU/bl TEPMUYECKOW 06pabOTKN:

- HOpManM3aLms, BbICOKMIA OTMYCK, YNyulleHne (3aKasika + BbICOKMIA
OTNYCK) B 3ar0TOBUTE/bHbLIX MPOU3BOACTBAX;

- XMMUKO-TepMmmnyeckass obpaboTka (LemeHTaums, HUTpOoLEMEHTaLMS
rasosasi, LnaHupoBaHue B pacnsase coseli, a30T1pOBaHue rasoBoe, aso-
TUPOBaHWNE NOHHOE B BaKyyMe);

- obbemHas Tepmoob6paboTka (HopManM3auus, 3aKaika + BbICOKUNA
OTMNYCK, 3aKasika + CPeAHUIA U HU3KUIA OTNYCK, OTXXUT, CTapeHue);

- MOBEPXHOCTHOE YMNpoyeHue C MNpvMeHeHMeM Harpeea TBY (ma-
LUMHHBIE W 1aMMOBbIe FeHepaTopbl);
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- 06paboTKa B Bakyyme (OTXKWI, 3aKa/ka, OTMYCK, MOHHOE a30Tupo-
BaHUe).

MpoBefeHHbI aHanu3 [2] nokasbiBaeT, YTO B Ky3HEYHOM MPOU3BOS-
ctBe OAO «MA3» Tepmuueckoii 06paboTKe NnoaBepraloTcs BCE MOKOB-
K ¢ o6wmm rogosbiM 06bemMom 9 750 T. MpumeHsOTCa cnegytome
BU/bl TEPMUYECKOA 06paboTKN NMOKOBOK (PUCYHOK 1): HOpManm3aums u
ynyuuleHune. B cymme aTv Ba BUAa TepMO06PabOTKM COCTaBNAOT NoY-
™ 72,6 % npegBapuTebHON TepMoo6paboTkn. TepMoobpaboTKe noj-
BEpratoTCcA MOKOBKW PasHbIX HaMMEHOBAHWiA, C PasfIMYHON KOH(Urypa-
umeld n maccoin ot 1 go 80 Kr U3 yrnepogucTbiX, CpefHenernpoBaHHbIX
KOHCTPYKLMOHHbIX cTanei (ctanb 35,40,45,40X).

2,6 %
143®

PucyHok 1—Bwnpabl TepmoobpaboTkn nokoBok Ha OAO «MA3» [3]

AHanu3 TeHAEHUWI pa3BUTUS 3HeprocbeperatoLLmx TeXHONOrNA TepMU-
4ecKoi 06paboTKM CBUAETENLCTBYET, YTO NPOBOAMMbBIE B HACTOsLLEe Bpe-
Msl MEPOMNPUATUA MO 3HEProcbepeXxxeHnto, Kak npasuio, HanpasaeHbl Ha
CO3/aHu1e HOBOro 3HeprocbeperaroLLero TepMMYecKoro obopyAoBaHusa u
ero MOSIHYK0 WU YaCTUYHYIO MOepHU3aumto. Bonpockl onTuMmmsauum
PEXMMOB W TEXHOMOIMIA TEPMUYECKOW 06paboTKN C Lie/blo 3Heprocbe-
PEXEHUS HefOCTaTOYHO OCBeLLeHbl, YTO TpebyeT BbINOMHEHMA Camo-
CTOATE/IbHOTO KOMM/EKCa WCCeA0BaTe/lbCKMX U OMbITHO-MPOMBILL-
NeHHbIX paboT.

Ha MwuHckoM aBTOMOGMNbHOM 3aBofe B pamkax 11111HW «Metan-
Nyprus» 6blA1 NPOBEAEHbI UCCNEA0BAHMNS, HaMpPaBieHHbIE Ha U3bICKaHVe
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Pe3epPBOB 3KOHOMMUU 3HEPrOpecypcoB B MpoLecce TepMUYECKOR 06pa-
O0TKM CTanbHbIX feTaneid, U pa3paboTaHbl 3HEPro- U pecypcocbepe-
ratoLivie MeponpuaTUs, BKIOYAIOLLNE;

1) TEXHUKO-3KOHOMMWYECKNIA aHa/IN3 Pe3epBOB 3KOHOMUM 3HEprope-
CYpCOB B MPOLLECCE TEPMUYECKOIN 06paboTKM;

2) oNTUMM3aLMI0 PEXXMMOB TEPMUYECKOIN 06paboTKM, paLMoHaNbHYIO
3aMeHy BMOB TEPMUYECKO/ 06paboTKU Ha MeHee 3HEproemKue npu co-
XpaHeHUN TpebyemMOoro YPOBHSI MEXaHWYeCKMX U 3KCMIyaTalMOHHbIX
CBOICTB NOJly4YaeMbK AeTanei;

3) aHa/IM3 TPaAMLMOHHBIX BUAOB TEPMMUYECKOI 06pabOTKM C NO3ULNIA
3HeprocoepexeHus.

[ns petaneit, KOTopble B MPOLLECCE M3TOTOB/IEHWSI MOABEPratoTCs
Pa3IMYHLNN BMAAM TEXHONIOTMYECKMX OMepauunii, CBA3aHHbIX C MHOrO-
KpaTHbIM HarpeBoM, MPOrHO3MPOBaHME 3afaHHbIX CBONCTB KOHEYHOI
[eTanu cneflyeT HauMHaTb Ha CaMbK NEPBbK CTaansx eé U3roToB/EHNUS.
3T0 KacaeTcs, B NepByl0 o4epesb, NPOLECCOB PerynmpoBaHus CKOpo-
CTell TEPMUYECKOrO BO3LAENCTBUSA HarpeBa, BbLUEPXKKN U OX/KAEHUS:

- perynupoBaHue TemnepaTypHO-BPEMEHHbLIX M"aMeTPOB PEXMMOB
TepMUYecKoi 06paboTKM C YHETOM BAUSHUS Ha U3MEHEHWE CTPYKTYpPbI 1
MEXaHWUYECKUX CBOICTB;

- NPYMeHEHVe NpeSBapuTeNbLHO TEPMUYECKO 06paboTKM € MCNOSb-
30BaHMEM TemMepaTypbl KOHL KOBKWU Mpy NpPOBeLeHUU ropsveli obpa-
60TKM AaBfeHNEM C NOCAeLYIOLLMM BbICOKMM OTMYCKOM;

- perynupoBaHMe CKOPOCTEN OXNMaXKAEeHMA CTaNlbHbIX AeTaneid mocne
onepauuii ropsiyeii 06paboTKu;

4) pa3paboTKy W COrnacoBaHue PeKOMeHAAUNA N0 CHUXEHWUIO 3Hep-
ronoTpe6neHns Npu TeEPMMYECKOi 06paboTKe CTaNbHbK AeTaneil.

CyLLeCTBYIOT OMpefeneHHble OrpaHNYeHNst pe3epBOB SKOHOMUN 3HP
rCpecypcoB B NPOLLecCe TMMUYECKOI 06paboTKU CTasbHbIX AeTanieil. AHa/IN3
HOMEHKNaTypbl  CTa/lbHbK  [eTaneil  Ky3HEYHOro  Mpov3BOACTBA
OAO «MA3» no3sonun copmynmMpoBaTb HEKOTOpble TpeboBaHUSI K
[eTansaM C TOYKM 3peHUS BO3MOXHOCTU PerynmpoBaHus CKOPOCTER Tep-
MUYECKOr0 BO3ENCTBUSA HarpeBa, BbLUEPKKN 1 OXNKAEHMUA:

- npocTas reomeTpuyeckas qopma AeTaneli C He3HAYUTENbHBIM
NepexooM Mo CEeYEHNIO 1 TONLWMUHON < 100 Mm.

- [eTan JOMKHbl 6GbiTb W3rOTOB/EHbI U3 CpPefHEeYrNepoanCTbK 1
HW3KONErMpoBaHHbK CTafied € TEMJIONPOBOAHOCTLID  He  MeHee
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40 BT/(M K) ans ymeHbLUIEHUA TeMMepaTypHOro rpagueHTa no ceYeHuto
npy Harpese;

- AeTanu Mo 3aBOACKOW TEXHOMOTUM AO/MKHbI NOABEPraTbCca 3aKake
1 BbICOKOMY OTMYCKY;

- 06BbEeMbI NPOM3BOACTBA YKa3aHHbIX AeTaneil foMKHbI ObiTh 3HAYM-
TeNbHbIMU  ANA 3P EKTUBHOCTM 3HEProcoeperalolimMx MeponpusTuil
(KpynHocepuiiHOe, MaccoBoe MPU3BOACTBO).

K 3Tum feTansim 13 NpoaHaU3nPOBaHHON HOMEHKNATYPbl CTaNbHbIX
petaneii KysHeuHoro npomssoactea OAO «MA3» 0THOCATCA: raiika
(ctanb 40) pasmepom 0118x15 MM, ronoeka wTaHrn (ctanb 35) -
0185x85 mm, pbivar (ctanb 40) - 030x14x85 mm, cTakaH (cTanb 40) -
0169x59 mm, naney (ctanb 40X) - 084x200 mwm.

Ha ocHoBaHWMW pa3paboTaHHbIX 3Hepro- 1 pecypcocbeperaroLmx Me-
ponpusatTniAi Ha OAO «MA3» OblIM NPOBeAEHbl 3KCMEPUMEHTA/IbHbIE
paboTbl MO ONTUMU3ALUN PEXMMOB U TEXHONOTMIA TEPMUYECKOIR 0bpa-
00TKM BbIOpPaHHbIX CTanbHbIX AeTanei [4]. Ha getanu naneu v3 ctanu
40X uM3y4yeHO BAMSHWE (PAKTOpa YMEHbLUEHWS BPeMeHW Harpesa Mpu
3aKa/iKe Ha CTPYKTYPY M MeXaHW4ecKue CBOCTBaA.

Bpems Harpesa onpefensercs, B OCHOBHOM, He BPEMEHEM BbIpaBHU-
BaHMA TeMnepaTypbl MO CeYeHWo JeTanu (Kpome ciyyas KpynHoraba-
PUTHBIX AeTanei, Korga MefeHHbln AN CTyneHYaTblii Harpes Heo6Xo-
OUM  Ona npefoTepalleHus geopmaumMm M/MAM pacTpecKuBaHus), a
BpEMEHEM, He0BX0AMMbIM AN AOCTaTOYHO MOJSIHOrO MpOTeKaHus And-
(hy3MOHHBIX NPOLLECCOB. ITa CTaausa onepaumm TepMoobpaboTKn ABNS-
eTcs Hambonee ANUTENbHOW W, CnefoBaTeflbHO, CamoOi 3HEepProeMKoM,
MOCKO/IbKY MPOUCX0oAsALLMe BO BPeMS M30TEPMUYECKON BbIAEPXKKN (pu-
3MKO-XMMUYECKUE U CTPYKTYPHbIE NPeBpaLLeHns TMMUTUPYIOTCA BECbMA
MeA/IeHHbIM MPOLLECCOM - TOMOTEHM3MPYIOLLEen  (BblpaBHUBALOLLEN)
anddysmneit yrnepoaa v xxenesa no ToNLWMHE 3apofbilla

AHanu3 CTpyKTyp nocse TePMUYECKOn 06paboTKM HEKOTOpPbIX feTa-
neii 3 cpefHeyrnepoancTbIX CTanei Mokasaa, YTo B MPOLEecce Harpesa
nof 3aKasky feTav 3a4acTyto neperpesatoT. V3BecTHO, UTO C yBenuue-
HVeM TeMnepaTypbl Harpesa AMMQY3n0OHHbIE NPOLECCHI, MPOUCXOAALLNE
B CTaNsX, yCKOpAKTCA. Bpems BbiepXKW B 3TOM Clydae CYLLEeCTBEHHO
MeHbLUe. Bbina oTo6paHa NapTus AeTanei, KOTopble MNOABEPIIN 3aKasKe
No pasinyHbIM pexxmmam (C yMeHbLUEHWEM BpeMeHU Harpesa Ha 20, 30,
40 1 50 %).
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Bpems HaxoxieHus WU3LeNMil B neun, ¢ OLHOM CTOPOHbI, [O/MKHO
obecneumBatb 3aBepLueHMe (ha30BbIX MNPeBpaLleHuid, a ¢ ApYron - He
[LOMKHO ObITb CAMLWIKOM 60/bLUIKMM, UYTOObI He BbI3BATL 06€3YrepoXu-
BaHWA MOBEPXHOCTHbIX C/IOEB U POCTa 3epHa aycTeHuTa cTann. Hepocra-
TOYHAs BbLLEPXXKa MOXET MPUBECTU K HEMONHOW 3akanke, KoTopas npu-
BOAMT K COXPaHEHMIO B CTPYKTYpe 3aKa/leHHOW CTa/ln KPUCTaNN0B [O3BTEK-
TouaHoro chepputa. M3-3a HM3Kol TBHAOCTU (heppuTa TBEPAOCTb CTanM
Mocne 3aKa/kn 6y feT HEOAHOPO4HA M CYLLLECTBEHHO MOHUXEHA.

Mpn cokpaleHun BpeMeHn Haipesa A0 40 % B CTPYKType 3aKasieH-
HOIM CTann (beppuTa BbLISIBNIEHO He ObLUO, YTO CBUAETENILCTBYET O TOM,
4yTO NpU TemnepaType 3akanku Bce getann umenn 100%-10 ayCTeHWT-
HYHO CTPYKTYpY M BCe AU((Y3MOHHbIE NPOLECChl OblIN 3aBepLUEHbI B
NoJIHOM 00beMe.

Mocne 3akankn getanei 6bin BbINOAHEH BbICOKWIA OTNYCK. CTp)UcTy-
pa fieTanein nocne BbICOKOro OTNycKa C YMeHbLLIEHNEM BPEMEHW Harpesa
[0 40 % npeactaBnseT coboi copouT ¢ TBepAocTbio 240-255 HB (pu-
CYHOK 2, a). CTpyKTypa feTaneli nocnie BbICOKOro OTMYCKa C YMeHblLe-
HMEeM BpemeHM Harpesa cBbille 40 % npeAcTaBnseT co6oi copouT +
+ yyacTku ¢eppuTta (PUCYHOK 2, 6).

a- YMeHbLLUEHVEe BPeMeHU HarpeBa npu 3akanke [0 40 %; 6 - yMeHbLUeHVEe BpEMEHM
Harpesa npu 3akasnke cabiLle 40 %
PucyHok 2 - MukpocTpykTypa cTanu 40X nocne BbICOKOro oTnycka, k500 [4]

MpoyHocTb cocTaBnsna 825 Mlla, yaapHas BS3KOCTb - 160 [hx/m»,
TBepAocTb - HB 235. Mpu 3TOM MexaHUYecKne CBOWCTBA M3AENuii He
CHU3MNUCL. pn yMeHbLUeHUN BpeMeHU Bb3gepkku fo 40 % pacxof
MPMPOAHOro rasa Ha HarpeB OfHOI MapTuu getann 64221-2979030 -
«naneu» n3 ctann 40X cokpatyaetca o 35 %. Ha ocHoBaHUW BbIMNOS-
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HEHHbIX MCCnefoBaHNiA Gblna paspaboTaHa TEXHONOTMYECKas MHCTPYK-
uma T ATHO® 530.00.12 «DHeprocbeperaroLias onTummsalms TepMu-
yeckoii 06paboTku getanm 64221-2979030 «naneu» ot 17.12.2009.

CoBmecTHO ¢ coTpygHukamm OAO «MA3» npoBefeHbl 3KCMepuMeH-
Ta/bHble PaboThbl MO BbIGOPY ONTUMA/bHBLIX PEXVMOB MPeABapUTENbHON
3aKa/iku ¢ TeMMepaTyp KOBKUW Npy NPOBeAEHNM ropsyeii 06paboTku aaB-
NEeHVEM C MOCNefyoLWMM BbICOKMM OTMYCKOM U UcCnefoBaHue hopmu-
PYEMbIX CTPYKTYpP W TBEpPLOCTM 3aroTOBOK. [MpoBefeHHble Monynpo-
MbILLU/IEHHbIE UCMbITAHWUS MOKa3aan, YTO NPOAO/HKUTENILHOCTL TEPMUYE-
CKoii 06paboTKM C MCMO/b30BaHMEM NPEANOXEHHOr0 BapuaHTa
TEXHONMOTMM yMmeHbLlaeTcst Ha 10-20 % [5]. Ha ocHOBaHWMM BbINOSHEH-
HbIX MCCMe0BaHNIA NoAaHbl 3asSBKM Ha 1306peTeHust («YCTPOICTBO Ans
OXNTXKAEHWS MeTannnyecknx msgenuii» Ne a 20101850 ot 20 aekabps
2010 r.; «Cnocob 3akanku MeTannMyecknx magennii» Ne a20101800 ot
14 nekabps 2010 r.).

ONTUMM3aLMA PEXMMOB TEPMUYECKON 06paboTKM MOKOBOK pbl4aros
M03BONIN/IA OTKA3aTbCA OT BbIMNOSIHEHUSA LOMOMHUTENbHbLIX TEPMUYECKMX
onepaymin [2]. Ha OAO «MA3» npu paboTe Ha cTapoM 060py[0BaHMM
AN NoNyYeHUs CTabuNbHbIX CBOWCTB MHOXECTBA KOBaHbIX (18 Havme-
HOBaHWIA) pblyaroB n3 ctanu 40XH BbLLOMAHANN CNOXHYH TEPMUYECKYHO
06paboTKy, COCTOALLYH M3 HOpMaU3auun A1 NpeABapuTenbHON noa-
rOTOBKW CTPYKTYPbI 1 NOCNEAYIOLLEro yayylleHns Ans OKOHYaTeIbHoro
thopMUpoBaHMsA CTPYKTYPbI 1 CBONCTB.

Komnnekc BbIMOMHEHHbIX paboT [2] no3Bonunn Hay4yHo 060CHOBaTH K
3KCMNepUMEHTaIbHO MOATBEPANTL LieNecoobpasHOCTb UCK/OYEHWs one-
pauun HopMaM3auun 4is HOMEHKNaTypbl polyaros (18 HavMeHOBaHWi1)
n3 ctanm 40XH B Ky3HeuHom uexe OAO «MA3». pn 3TOM 3KOHOMU-
yeckunii 3peKT OT WCMONMb30BaHWS PEe3yNbTaTOB 3a CEMb MECSLEB
(10.2010-04.2011) cocTtaBun 14,4 MnH. py6.

CoBpeMeHHOe 060pyAoBaHMe Ans NpeABapuUTenbHON TepMoobpaboT-
KW NOKOBOK, MMeIOLLiee BbICOKYIO TOUHOCTb pacrpefenieHns Temneparty-
pbl MO BCeMy 06beMY MEYHOr0 NPOCTPaHCTBA, Peryanpyemoe oxnaxze-
HMe cafloK, MOo/HAasA aBToMaTM3aums npolecca CO3f4aeT LUMPOKKUE nep-
CMEKTMBbI AN ONTUMM3ALMU PEXUMOB NpeaBapuTeNibHON Tepmoobpa-
60TkM. OnTUMM3aLMA U TOYHOe CO6MAEeHME  TEXHOMO0rMUYeCKUX
napaMeTpoB NO3BONAT COKPaTUTb A/IMTENbHOCTL U TeMMNepaTypy one-
paumii TepMoo6paboTKU, UM BbIBECTW OTAENbHbIE OMepaLun U3 TEXHO-
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NOTMYECKOro mnpouecca, 3amMeHUTb 6ofiee 3HEeProemkme TexHONornye-
CKMe NPOLeCChl YNYULLEHMS HA MPOLECC PErynnpyeMoin HopMaam3saumm.
MpoBefeHHble Ha OAO «MA3» paboTbl CBUAETENLCTBYIOT O HE06-
XOAMMOCTM MO3TAaMHOro MepecmMoTpa TEXHOMOMMYECKMX MPOLIECCOB A5
JeTaneil aBTOTEXHUKU, UMEIOLLMX MPOMEXYTOUHbIE BUAbI TepMOO6pa-
60Tkn. Kpome TOro, BbICOKasi TOUHOCTb PErYIMPOBKM MO 30HaM MNeuu
15 °C N03BOMSAET CHU3UTL TEXHONOTMYECKYIO TemnepaTypy Ao Tpebye-
moii no FOCT ansa pasnnyHbIX Mapok cTaneidi. OnbIT MUHCKOro aBTOMO-

OWIBHOIO 3aBOfAa MOXET OblTb PEKOMEHJO0BAH AN MHOMMX MaLLUHO-
CTPOUTENbHbIX NPeAnpUATUIA pecny6InKu.
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