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BJIMSIHUE TEPMUYECKOI1 JIE@OPMAIIAY IPUTHPOB
HA TOYHOCTbD JOBOJIKHA

Maasipenko A.Jl., MurenkoB M.B., KBacwk C.A. (FHTY, e. Munck, Berapycy)

B Hacrosiee Bpemst B ONTHKO-MEXaHUYECKON MPOMBIIIICHHOCTH BO3PACTAET MPOU3-
BOJICTBO CJIOKHBIX M HETEXHOJIOTHYHBIX, T.H. KTOHKHX» JINH3, TPEOYIOIIMX 0CO0O0TO 101X01a
IIPY U3TOTOBJICHUHU. YUUTHIBAsI COKpAIIEHUE TPYIOBBIX M MaTEpPHAIBHBIX PECYPCOB, SABISETCS
aKTyaJbHOH 3a/1a4ya CO3/aHUs MPOTPECCUBHBIX TEXHOJOTUYECKUX MPOLIECCOB 00PabOTKU OII-
TUYECKUX JIeTalleH, MO3BOJIIONMX CHU3UTh KBATM(UKAIIMIO pab0OYMX U MOBBICUTH Ka4eCTBO
BBIITYCKa€MOU MPOTYKLIHH.

HaubGonee TpymoeMkoii omepanueld TEXHOJIOTUYECKOTO MpoIecca SBISETCS TOBOJIKA,
Ha KOTOPOM MOCTHTalOTCsl OCHOBHBIEC MOKA3aTel KayecTBa 0OpadaThIBaeMbIX M3JIENIUH U 3a-
Humaromas 10 40% ocHoBHOro BpemMeHu 00paboTku netanu. CoBepIIEHCTBOBAHUE AAHHOM
OIepaluy SIBJIAETCS Hanboiee NepCreKTUBHBIM.

Hcnonp3oBaHue Ha JTOBOJAOYHBIX ONEPalUiX UHCTPYMEHTOB C IJICHOYHBIMU IMEHOIO-
JMYPETaHOBBIMH I10JUI0’KKaMH, [0 MHEHHIO aBTOPOB [1], mo3BosieT: coKpaTuTh BpeMsl MOJIU-
poBanus ot 1,5 1o 5 pa3, MOBBICUTH BBIXOJ TOMHBIX 70 85%, COKpaTUTh HCIOJIb30BAHUE
BCIIOMOTATEJIbHBIX MAaTEPUAIOB U T.H., TO €CTh 3HAUYUTEIBHO WHTCHCU(UIIUPOBATH MPOLECC
OKOHYATEeJIbHON 00pabOTKM MPELM3UOHHBIX ONTUYECKUX MOBEPXHOCTEH M CTaOMIM3UPOBATH
M0JTy4aeMble TapaMeTpbl TOUHOCTH.

[lpoBeneHHbIe paHee HCCIENOBaHUS [2] TO3BOJNMIM YCTAaHOBUTH, 4YTO TIPH
MCMOJb30BAHUU TIOJIMPOBATBHBIX IOJUIOKEK M3 IEHONOJMypeTaHa IPOLEeCCOM JOBOJKU
MOYKHO YCIIEIIIHO YIPAaBIATh 3@ CUET U3MEHEHUS TeMIIEPaTyphl MOJUPOBAILHON CYNEH3UU B
30HE 00pabOTKH.

B Hacrosmee Bpems Ha NPOM3BOJACTBE NPU JOBOJKE ONTUYECKUX IOBEPXHOCTEH
PEeKOMEHJallMd MO BHIOOPY ONTHMAaJIbHOM (OpPMBI KOpIlyca NPUTHUPAa OTCYTCTBYIOT.
Hcnonp3yromnecs KOHCTPYKIUU KOPIIYCOB MPUTHPOB B OOIEM MOKHO YCIOBHO pa3JeiuTh
Ha TpU TPYNIbI, pa3nuyaroumxcs ¢opMoil Hepabouell MOBEPXHOCTH, T.e. MpoduiieM
MOTIEPEYHOI0 CEYECHUs: PACILUPSIOMIUMCS, KOHIEHTPUUECKUM U CYXAIOIUMCS OT LEHTpa K
Kparo.

Kak moka3aam TeopeTHYecKHe WCCIeNOBaHUs, TIPOBEACHHbIE aBTOopamMu [2],
paccuMTaHHble TepMHYeckue naedopMaluM IS JaHHBIX TUIIOB KOPIYCOB TNPUTHPOB
pasnuyaroTcs Mexay coboil. [loaTomy ans MCIONB30BaHUS TEPMOYIPABIAEMOM TOBOAKH
BOIIPOCHI BEIOOPA ONTUMAILHON (POPMBI KOpITyca MPUTHUPA SIBISIOTCS CYLIECTBEHHBIMHU.

Llenpl0 MPOBENEHHBIX MCCIEIOBAHUN SBISUIOCH OIpEAEeNICHUE BIMAHUS — TPOQPHIL
KOpIlyca MpPUTUPAa Ha TOYHOCTH (POpMbI 00pabaThiBa€MOW ONTHYECKOW IMOBEPXHOCTH H
CTa0MJIBHOCTh JIOCTH)KEHHUS 3aJaHHBIX TOYHOCTHBIX HapaMEeTpOB B YCIOBUSAX H3MEHEHUS
TEPMUYECKOTO pPEXKHMa JTOBOJIKH.

B kauectBe 00bEKTa UCCIIEAOBAHUMN HCIIOJIB30BAINCH MIPUTUPBI PA3TUUHBIX KOHCTPYK-
U, U3roTOBJIEHHBIX U3 amoMuHueBoro crasa AJI2 I'OCT 1521-76. Ha BHyTpeHHIOIO IO-
BEPXHOCTh MPUTHPOB HAHOCUJIACh NOJIUPOBAIbHAS MOAJI0KKA U3 neHononuyperana [1IIM-1-1
TY OI1.004, cipoekTHpoBaHHAs B COOTBETCTBHUU C PEKOMEHIaUUAMH [2].

JloBoaKa ONTHUYECKMX MOBEPXHOCTEH OCYIIECTBISIACH HAa CEPUITHOM CTaHKE MOJI.
61LIT1-100M Ha cnenyromux pexxumax: yactoTsl Bpamienus aetanu 90, 180 u 360 o6/muH.;
4acToTa KauaHus MHCTpyMeHTa 1o aetand 40 aB.X./MHH.; pa3Max KayaHHs OBOJKA HHCTPY-
MeHTa 45 MM; BpeMs nojupoBaHus oaHoW neranu 30 MuH.; JaBieHuEe B 30HE 00pabOTKH
0,013 MlIla.
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B kauecTBe TEXHOJIOrMYECKOM Cpelibl Ha JaHHOM OIEpallui MCIIOJIb30BAIACH IIOJIUPO-
BaJIbHas CYCIICH3Hs B BHJIE B3BECHU IMOJUPHUTA B BOJE C OTHOIICHWEM TBEPIOW M XKHUIKOH (a3
T:2K=1:40. MoaepuusupoBanssblii mutatens [IAC-30T obecnieunBan noaady noJupoBaIbHON
CYCIIEH3UHU C PacX0J0M 2 JI/MHUH H ee TeMIieparypy B auamazoHe oT 16 1o 40 °C ¢ TouHOCTHIO
+0,5 °C.

TounocTh (opMbl 00pabOTaHHON MOBEPXHOCTH KOHTPOJIMPOBANIACH MHTEpdEpoMeT-
PHUYECKUM METOJIOM C MOMOIIBIO MPOOHOTO CTEKIIA, a KAYECTBO MOJUPOBKH - C IOMOIIBIO Y-
bl IECTUKPATHOTO YBEIMYCHHS 110 HATMYHUIO TUICHOK, HAJIETOB, IIAPAIMH U TOYEK.

Ha pucynke 1 npencraBieHbl 3aBUCUMOCTH U3MEHEHUS 00IEei MOrperHocT (hopMbl
N o006pabaTbIBaeMbIX TIOBEPXHOCTEH MPHU PA3ITUUHBIX TEMIIEpaTypax IMOJIMPOBATIHHON CYCIIECH-
3UM M TIPU PA3IUYHBIX YacTOTAaX BpAILEHUS JETAU MPH JOBOAKE MPUTHPAMHUC KOPIyCaMHU
Pa3IMYHOTO MOMEpPeyHoro ceueHus. Kak mokazanu pe3ysibTaThl MCCIENOBAHUN, HE3aBHCHMO
OT KOHCTPYKLMHU KOpIycoB mputupoB  pocT temneparypsl COXX compoBokpaeTcs
yYBEITMUYEHUEM paauyca o0pabaThlBaeMOi MOBEPXHOCTH, YTO BBIpaXaeTcss B pocTe oOIei
norpeurHocT GopmMsl N.

[Tpu o6paboTke Ha HU3KUX cKOpocTax (N;=90 00/MHH) OBLIO 3aMEYEHO, YTO HAa TEM-
nepatypax cBeime 28°C MaTOBBI €10l ¢ 00pabaThIBaEMBIX MOBEPXHOCTEW MO HMCTEUCHHU
BpeMeHU 0OpabOTKM HE CXOIWJI, OCTaBasCh B IeHTpe. Hamuuue HEeIOMOIMPOBAaHHOTO CIOS
MPEISATCTBOBAJIO OCYLIECTBICHUIO KOHTPOJISI TOYHOCTH (POPMBI C MOMOIIBIO paboyero mpoo-
HOTO CTEKJIA, MO3TOMY KOHTPOJIb 00Iel nmorpemHocTH GopMbl N OCYIIECTBIISLIN MIPH TOMO-
1 UHAUKATOPHOTO c(epoMeTpa, YTO TAK)KE HE MO3BOJUIIO HA JAHHBIX TEMIIEPATYpax CyAUTh
0 MeCTHOH morpermHocTH GopMbl AN . Micxoas U3 BBIMIECKA3aHHOTO, MOKHO 3aKIIFOYUTh, YTO
JI0BOJIKA C MCIIOJIb30BAaHUEM IEHOTIONIMYPETaHOBBIX TOUI0KEK IPU TAaKOM Y4acTOTE BpallleHUs
nerany He 3¢ (HeKTUBHA.

[Tpu yactore BpameHus aeramu N,=180 06/mMuH nedeKTHBIN ClIOH, 00pa30BaHHBIN Ha
NPEIbIAYIINX ONEpaluiax yIalsuics MOJTHOCTBIO. [Ipy MCHOJIB30BaHMU MPUTUPA C CYKalO-
IIMMCS OT LIEHTpa K Kparo mpo¢uieM Ha AAHHOW YacTOTE BpAIICHUS 3aBUCHUMOCTH OOIIeH
MOTPEUIHOCTH (OPMBI JIMHEHHA, MPUYEeM M3MEHEHHE Ha OJHO MHTEP(EPEeHLHOHHOE KOJIBIO
npoucxoamio uepe3 4°C.. MecTHasi MOTpemIHOCTh ()OPMBI MOCTOSIHHA BO BCEM JHMANa3oHe
temnepatyp u He npesbiiaet 0,3 nutepdepeHInOHHbBIX Koel. [ qByX Ipyrux TUIIOB MpU-
TUPOB JTMHEHHOCTh HapylIaeTcs: Mpu o0O0paboTke Ha TemIieparypax MOJMPOBAIBLHON CyCIICH-
3un cBblie 28°C o0paboTka uaer 0osiee MHTEHCUBHO. Tak i MPUTUPA C YBEITUYHBAIOLIIM-
Csl OT LIEHTpPa K Kparo npoduieM nomnepeyHoro ceyenus (puc. la) Ha Temreparypax MEHbIIMX
28°C u3meHeHue oo0miei norpemrHocTd N Ha 0JJHO HHTEPPEPEHITUOHHOE KOJIBIIO MPOUCXOIUT
yepe3 8°C, a npu 6ombiux — yepe3 4°C. IIpu ucnonb30BaHUM MPUTHPA C KOHIIEHTPUIECKUM
npodunem (puc. 16) Ha Temneparypax COX cpbiie 28°C aHanorn4Hoe u3MeHEHHE 00IIei
norpemHocTd N npoucxoaut yepes 3°C. MectHast HorpemHocTb GopMbl AN Ui 3TUX MIPH-
TupoB Kosiebnerca B unrepasie 0,3 — 0,8 uHTEpPEepeHIIMOHHBIX KOJIbIIA BO BCEM IHANa30HE
M3MEHEHHs TeMIlepaTyp M 4YacTOT BpalleHHs 3aroToBKH. Kak MOKa3bIBaIOT pe3yibTaThl HC-
ClIeZIOBaHUH, CTaOWIBHOE YIpaBJICHHE MPOILECCOM JOBOAKH Ha JAHHOW YacTOTE BpaIlCHUs
MO>KHO PEaJM30BaTh, UCIOIb3Ys IPUTHUD C CY)KAIOLIUMCS OT LIEHTPA K Kparo mpoduiieM.

[Tpu moBkimieHHON Yactote BpaieHus (N;=360 00/MHH) IUIsl TPUTHPOB C PACUIUPSIO-
IIMMCSI ¥ KOHIIeHTpru4eckuM npodwmiieM (puc. la u 16) 3aBucuMOCTh 00pa3oBaHus o0mien 2 -
KOHIICHTPHUYECKUM; 3 - CYXKAIOLIUMCS OT LIEHTpa K Kparo MpoQUIeMIOrpemHocT: (GopMbl OT
TEeMIepaTypbl BbIpaBHUBAETCS: U3MeHeHHEe N Ha OJHO MHTEepEPEHIIMOHHOE KOJIBIO MPOHUC-
xout yepe3 4°C u 3,5°C cooTtBeTcTBeHHO. [IpriMeHeHre JaHHBIX THIIOB MIPUTHUPOB MPEIIOY-
TUTEILHO Ha BBICOKMX YaCTOTAX BPAIICHUS VIS MOJyYSHUsI ONTHYECKHX OBEPXHOCTEH Cpe-
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HEro Kjacca TOYHOCTH, BBHJY TOTO, YTO MECTHAs MOTPEIIHOCTh (GopMbl 1 Konebercs B Imiu-
POKOM JUamna3oHe U He CTa0WIIbHA.
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Puc.1 3aBucumocts o6miei norpemrHoctd Gpopmbl N 00pabOTaHHBIX MOBEPXHOCTEN OII-
THUYECKHX JIMH3 OT TEMIIEPaTYphI MOJMPOBAIBHOM CYCIICH3UHU TIPU YaCTOTE BPAILICHHS HIDKHE-
-1 .
ro 38eHa 90 (a), 180 (0) u 360 mun "~ (B) mpu 00pabOTKe MPUTUPOM C: 1 - pacCHIUPSIOIIAMCS

[TpuTHpBI C yMEHBLIAOMICHCS OT LEHTpa K Nepudepuu TOMMUHON Kopiyca (Cyxaro-
muMcst ipoduiieM) Ha yactore BparieHus 360 00/MUH MOKa3bIBAIOT HanboJiee CTaOUIIBHYIO
paboTy M TUHEHHYIO 3aBUCUMOCTD MOTPEIIHOCTH OT TeMmIepatypsl (puc.1B), npu 3ToM u3Me-
HEeHHe o01Iel morpemHocTd GopMbl Ha OJHO MUHTEPHEPEHIIMOHHOE KOJIBIIO MPOUCXOIUT Ye-
pe3 3°C, a mecTHas norpemHocts He npebimaet 0,3. Takum o6pazom, B iepecuere, u3MeHe-
HUE TEMIEpaTyphl MOJMPOBAIBHOIN CyCIIEH3UU HA OJIMH I'PaayCc MPUBOIUT K U3MEHEHHIO pa-
anyca KpUBU3HBI 00pabaThiBaeMOi MOBEpXHOCTH Ha 6,8 MkM. MHpIMU coBamu, k03 duiu-
CHT M3MEHEHHus paamyca KpuBH3HBI (K).) oOpabaThiBaeMOl MOBEPXHOCTH IpU 00pabOoTKe
IOPUTUPOM C TaKUM MPO(UIEM IMOCTOSHEH BO BCEM J[MAla30HE TEMIEepaTyp U COCTaBISET
K;,=0,592 mxm/°K. IMomydeHHbIe pe3ynbTaThl MO3BOJIAIOT TOBOPUTH O MPEANOYTUTEIBHOCTH
JaHHOM (OpMBI KOpIlyca MPUTHPA JUIsl CTAOMIBHOTO TMOJIYYEHHsI 33JJaHHBIX XapaKTEPUCTUK
BBICOKOTOYHBIX ONTHYECKUX TOBEPXHOCTEH.
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