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000 «OTK» npoM3sBoaMT CpeacTea
W3MepeHua Temnepartypel onA ocobo
arpeccuBHbLIX BbICOKOTEMNepaTypHbIX
cpep, a Talcke pelwaer 3afaqd TepmMo-
METPUM Ha obvexTax 3akazunka. Mpu
NPoW3BoaCcTEE M3OENUA MCNONL3YIOTCA
BLICOKOKa4YeCTBEHHEIE MaTepuansl W
WHHOBALMOHHbLIE TEXHONOMAMW.

KomnaHua akTUBHO COTPYAHWYAEET C KpynHei-
LWKMMKU POCCUIICKMMWU Hay4YHO-UCCNEeaoBaTenbLCKu-
MW LEHTPaMK, METannypruyeckuMu, Kepammyec-
KMMW, CTEKONbHLIMA W MaLWWHOCTPOUTENBHBIMW
Jaeonamu, 3asogamMy BOEBHHO-NPOMbIWNEHHOMo
KOMNMexkca W NMTeNHoro Npov3BoacTea.

Hanuuue BLICOKOKBANWPUUMPOBaHHLIX Che-
UuanucToB, BONLWOW ONBIT B  TEPMOMETPUM,
npoyHas HayyHas Gasa, crTporoe CcoOTBETCTBUE
poccuickm MOCTam v MHAMBMAYaNLHLIA Nnoaxon
K Kaxaomy 3aKa34MKy NO3IBONAKT pelaTk CaMble
CNOMHBIE 33034 W YAOBNETBOPATE noTpebGHocTH
CambixX B3bICKaTenNbHbIX KNWEHTOR.

W otc-obninsk.ru




Tema Ne 2. KontponbHo-n3ameputensHoe 000pyaoBaHue

WHHOBaUMM B TEpMOOOpPa0bOTKE aBTOKOMNOHEHTOB
1 NPODBAEMbBI KOHTPONA TEMMNEPATYPH

B aBTOMOOWIBHOV MPOMBIIUIEH-
HOCTH TIPOOJIKAET HAOIIONAThCS TEH-
JIEeHIMsI K OOJEeTYEHUI0 KOHCTPYKIINHT
TPAHCTIOPTHOTO CPEJICTBA, a C Pa3BU-
THEM BBICOKOIIPOUYHBIX aJTIOMUHUEBBIX
CIUIaBOB OHA CTaJIa HAXOIWTH BOTUIOIIE-
HHME B HOBBIX o0OJnacTsx. B mBurartene-
CTPOECHUU 3TU MaTEPUAIBl BO MHOTOM
3aMeHUIM cTanb. Heobxommmoe obopy-
JIOBaHUE TSI X TEPMOOOPAOOTKY TOJTK-
HO COOTBETCTBOBAaTh BHICOKVM CTaHAAP-
TaM aBTOMOOWJIBHOTO TPOW3BOJCTBA.
31ech UTPalOT POJIh HE TOJBKO Majioe
BpeMsI IIUKJIa 1 BBICOKAsT HAIEKHOCTh
Tporiecca, HO U B HEMEHBIIIEH CTENeHN
TIOCTOSTHHO PacTyIue TpeOoBaHUS TI0
TIOATBEPKIEHUIO KavyecTBa, a TakkKe
HEOOXOIMMOCTh HETIPEPhIBHO OTCIIe-
KUBATh TIOSIBIEHNE HOBBIX TpeOOBa-
HUH C TeM, YTOOBI MPUBOIUTH B COOT-
BETCTBUE C HUMHU TEKYIITIE TPOIIECCHI.

B nocitenHee BpeMsI B 3Toi 001aCcTH
BCe yallle TPUMEHSIETCST OJJHa MHHOBA-
IIMOHHAS C KOHLIENTYaJTbHOW TOYKM 3pe-
HUSI TEXHOJIOTUST: TIPM TEPMUUYECKOM 00-
paboTKe KOPITyCOB ABUTATEISI, TOJIOBOK
IIWIMHAPOB U TIOAOOHBIX KOMIIOHEHTOB,
CHENTAaHHBIX U3 AJTIOMUHUS, UCTIOTh3Y-
IOTCSI MHOTOYPOBHEBbIE TIEYM C Bpala-
FOIIMMCS TTOIOM IUTSI TEPMOOOPaOOTKI
Ha TBePIbIil pacTBOP, 3aKAJIKU U TI0-
CIIEYIONIETO NCKYCCTBEHHOTO CcTape-
Hus (puc. 1).

Ileun c¢ BpalalIKUMCS IOIOM
B OTJIMYME OT TIeYei, BHIMIOIHEHHBIX 110

HUUN TaKUX ITeven.

IPYTAM TMPUHLUANUAAIIBHBIM CXEMaM,
TMO3BOJISIIOT MPOBOAUTH UHIUBULYATb-
HYIO ¥ BOCIIPOM3BOIUMYI0 00pabOTKY
ABTOKOMITOHEHTOB. bilaromapst nieHTpa-
JIN30BAaHHOW POOOTM3UPOBAHHOM 3a-
TPY3Ke U BBITPY3Ke U OTKA3y OT 3arpy304-
HBIX CTeJUIAXel (3aXBaTHOE YCTPOMCTBO
YCTaHABJIMBAET 3arOTOBKY Cpa3y Ha COOT-
BETCTBYIOIIIEE MECTO B TIEUM) UCKITIOYECH
IIOPOTOM BO3BpPAIAIOIINN MEXaHU3M

Puc. 1. Cxema ycTaHOBKU Teyeii ¢ BPAlAOWUMCA TIOL0M U C 3aKaJIOYHOW BAaHHOW 3 3

B crartbe mpepcTaBneHo HOBOe MHHOBAUMOHHOE peuredune O6HUHCKON TepMo-
371eKTPUYECKOI KOMITAHUMW, UCTIONb3YIoleecs NP TepMoo6paboTKe anoMu-
HUEBLIX KOMIIOHEHTOB B aBTOMOOWILHOM MPOMBININEHHOCTU. CUCTEMEL MOHM-
TOPUHTA IOJA TEMIEPATYpP, YKOMIUIEKTOBAHHEE COOCTBEHHLIMU AATUMKAMU
06HUHCKOW TEPMO3NEKTPUYECKOW KOMITAHWY, UCTIONbL3YIOTCA B MHOTOYPOBHE-
BLIX [TeYax C Bpawaiommumcs nofoM. 0xapakTepusoBaHL 0COGEHHOCTU JAHHOTO
pelIeHus, Mo3BOAAIWME PelIUTb TPOo6EMEL, BOSHUKAIOWMUE TIPU UCIIONb30Ba-
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1 TOoBBIIIeHA 3(D(EKTUBHOCTh IIPO-
mecca. CrienmajibHO OPraHU30BAHHBIN
BO3IYIIHBIN MOTOK 0O6ECTIeYnBAET PaB-
HOMEPHBII W OBICTPBIIA HarpeB BCEX 3a-
TOTOBOK. DTO 03HAYAET, YTO BCE KOMIIO-
HEHTBI MOXKHO HarpeTh 10 OJWHAKOBOM
TeMIEePaTyphl, YTO UCKITIOUNUT UX B3a-
MMHOE TEIJIOBOE BO3JECIICTBHE.
HecmoTpst Ha 3TOT ycriex B pa3Bu-
TUU TEYHBIX TEXHOJIOTUI, BOZHUKAET
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MBIILIUIEHHBIE TIeYn, OCHAILIEHA TaTYrKa-
MU TeMIIepaTyphl ISl PETYJIUPOBAHMSL.
Ho 3T natyvkuy He JaloT HUKAKOM MH-
¢dopMaIi 0 TOM, YTO AEHCTBUTEIEHO
MPOUCXOAUT BHYTPU WJIM HA TTOBEPXHO-
cTtH mponykTa. PaHpIme dakTUuecKue
TeMIiepaTypbl TPOAYKTa M3MEPSUIUCH
MyTeM TpeJEBKU IJIMHHBIX TepMoliap,
KOTOpbIE MPOMYCKau yepe3 nevb. Ecte-
CTBEHHO, YTO 3TO HEBO3MOXKHO IpY JaH-
HOW KOHCTPYKIIMM TI€YU, TIOTOMY YTO
TepMOIIaphI OYIyT CKpyInBaThesT. OOBII-
Hbl€ U3MEPUTEIbHBIE CUCTEMbI TPEOYIOT
CJIMILIKOM O0JIBIIIOrO MPOCTPAHCTBA IS
MpEeACTaBICHNS OJTHOM TEILJIOBOM Kap-
TUHBI.

CucteMbl MOHUTOPHHTA TIOJNIST TEM-
nepatyp, Kotopble B Poccuu nocrassi-
er OOHMHCKAsT TepMOJJICKTpUUICCKas
KOMITaHUS, YACTUYHO KOMILJIEKTYS UX
COOCTBEHHBIMU TaTYMKaAMM TeMIlepa-
TYpbl, PELIAIOT YKa3aHHYIO TTpooieMy.
DTU CUCTEeMBI MOXXHO MHTETPUPOBATH
¢ TIpouieccoM 6e3 motepu BpemeHu. Pa-
0O0TalOT OHM IO MPUHILMIY «4EPHOTO
SIIMKa». PeructpaTop naHHbIX, TOMeE-
LIEHHBIM B TEIUIO3ALIUTHBINA KOHTEM-
HEp, MPOXOAUT Yepe3 Meub U COOMpaeT
NaHHBIE O TEMIIepaType B TOUKaxX U3Me-

3 4 peruit (mo 20). Tepmorapsl, KOTOpEIE

Puc. 2. Ipoduns TemmepaTypst B mporpaMMHoM ob6ecnieuerun ThermalView Plus

TIPUKPEIUICHBI K TIOBSPXHOCTH WJIA BBe-
JICHBI BHYTPbh 3aTOTOBKH, PETHUCTPUPYIOT
akTHUecKre TeMIIepaTyphl IPOOYyKTa.
DTN 3HAYCHUS COXPAHSIOTCS B TTAMSTH
perucTparopa. AHATUTHICCKII MOIY/Ih
TIPOTrPaMMHOTO 00eCTICUeHUSI TCHEPH -
pYET MOJHBIN OTYET M CPa3y Ke IAcT BaM
oOIIIee MpeacTaBIeHNe O COOTBETCTBUN
TEMITEPaTyp TEXHOJOTUICCKOMY Periia-
MeHTY (puc. 2).

Takum o06pa3oMm, HPOU3BOICT-
BEHHBI IIpOIlecC HE HapyIIaeTcs,
a TIOBTOPSIIOIINECST M3MEPEHUS MOX-
HO BBINOJIHUTH B JIIOOOI MOMEHT 0e3
ToTepy pabodero BpeMEHW U IIPOM3-
BomuteabHOCTH. CoOpaHHEBIC TaHHBIC
OTPAXXAarOT TOYHBIC ¥ 3HAYMMbIC U3MEpe-
aus. [Ipodmie TeMItepaTypsl TTO3BOJISIET

KOHEYHOMY IIOTPEOUTENIO YOCIUThCS
B TOM, 9TO IIPOAYKT COOTBETCTBYET IIC/Ie-
BBIM 3HAUYCHUSIM CTAHAAPTOB KA4eCTBa.

IIpu aToM cyuiectByeT npobsema,
BO3HMKAIOIIAS M3-32 KOH(MIMKTA MEXKITY
OrpaHWYCHHBIM IIPOCTPAHCTBOM 1€
1 HEOOXOIMMOCTBIO 2(P(DEeKTUBHOM TeTI-
JIOBOM 3amuTel. Kpome TOro, HYXXKHO
rapaHTHUPOBATh, UYTO TCIDIO3AIMNTHEIN
KOHTeHep 3aKpeIlIeH Ha 3arOTOBKE TaK,
YTOOBI POOOT CMOT 3aXBaTHUTh €€ aBTOMa-
THYecKu (puc. 3, 4).

Tenno3amuTHEIE KOHTEHHEPHI
(YHKIIMOHUPYIOT Ha OCHOBE OIHOTO 13
JIBYX IIPUHITUTIOB:

» B BOIOOXJIAXIAEMBIX KOHTCIHE-
pax WCITApUTETBHOTO THUIA (pHUC. Sa)
perucTpaTop JaHHBIX 3aIIUIICH BOIO-

Puc. 3. I/I3Mepv1Teanaa cucreMa B c60pe Ha 3aroToBKax



Puc. 4. 3aroToBKa ¥ cucTeMa B 3aXBaTHOM yCTpOﬁCTBe

HETIPOHUTIAeMbIM KoprrycoM. Dddex-
TUBHOCTH TETUTOBOM 3aIllATHI JOCTUTA-
eTcs TyTeM McrapeHus Boabl. Pazmep
pesepByapa JODKEH COOTBETCTBOBATh
TPOIOJKUTETFHOCTH TIPOTIECCa;

TMOCKOJIbKY OHU WACAIBHO TOIXOMSIT
JUTST 9THIX TIPOLIECCOB U3-3a CBOEi Ooee
KOMITaKTHOW KOHCTPYKITUH.

Ieun ¢ BpalmaIMMCcs TIOIOM MO-
TyT OBITh 3(h(HEKTUBHO WCITONB30BAHBI

B COOTBETCTBYIOIIMX MECTax) W IIOMe-
IIaeT ero B Kamepy Iedu, He IMpephl-
Basi TPOM3BOJACTBEHHOIrO IIpoliecca.
Ileub paboTaeT nMpu TeMmrepaType OKO-
5o 550 °C, u mporiecc perucTpupyercst
B TCUCHNE HECKOJIBKMX YacOB. 3aTeM
0JI0K M3BJIEKAETCS U3 MEeYu U MOrpy-
XaeTcs B 3aKaJJOYHYyI0 BaHHY. B BaHHe
KOHTEWHEpP CHOBA 3aIlOJIHSIECTCS BOIOM,
BOCCTaHaBJIMBAsI CBOIO TEILIO3AIUTHYIO
3¢ HEeKTUBHOCTH TIepe] MOCTEAYIOIINM
MPOLIECCOM B TOpsYEl MeYr CTapeHUsI.
Takum oGpazom, Gosiee IIUTENIbLHBIE
MPOLECCHl HE COCTABJISIOT MPOOJIEMBI,
a aBToMaTHIecKas IpoIeaypa 3arpy3-
KH-BBITPY3KH CUCTEMBI MOHUTOPHUHTA
OYEHb 00JIeTYaeT AJIs1 MOTPEOUTEIIS TIPO-
BeJCHVE PETYJISIPHBIX M BOCITPOU3BOAM-
MBIX U3MEPEHUI Ha COOTBETCTBHUE CITC-
LUdUKAIMSIM 1 CTaHIapTaM KayecTBa.
Ho He TonabKO HameXXHOCTb IMpO-
Imecca M Ka4ecTBO IIPOMYKIINH UTPAIOT
6ompInyto poib. He MeHee BaxkHBI 2¢h-
(EeKTUBHOCTh TI€YM W OINTHUMU3ALINS
9KCIUTyaTallMOHHBIX pacxonoB. Bc€ at1o
HamnpsIMylO CBSI3aHO C TPaBWJIbHOM Ha-
cTpoiikoit meueit. Llenb Kaxmoro uz-
MEpEeHUs MoJIsSl TeMIIepaTyp B IeYU CO-
CTOUT B TOM, YTOOBI cOajaHCUPOBATh

hascesi nepexon (58°C)

6

Puc. 5. IIpuHUNIILI TEIIOBOM 3a1UNTLE: @ — BOAOOXJIAXAAEMbI KOHTENHED UCIIaPUTEIbHOTO TUIIA;
6 — KOHTeliHep, CO3AaHHLIA o TexHonornu Heatsink

» B COOTBETCTBUM C TEXHOJOTUEN
Heatsink! (puc. 56) TerioBas 3amura
o0ecreunBaeTcsl TEeTIOU30IUPYIOIINM
MaTepraIOM ¥ TETUTOTIOTJIOTUTENEM (aK-
KYMYJISITOPOM TeIIa), KOTOPBIA OKpY-
3KaeT perucTparop. TeronoraoTuTens
3aTIOJTHSIETCST CTIEIIUAIbHON TUAPATH-
POBAHHOI1 COJIBIO, KOTOPAsI TIOTJIOIAET
TETUTO ¥ HAYWHAET TUTABUTKCS TIPU TEM-
meparype 58 °C.

B nanHOM cyyae TIpeArouTUTENTb-
HBI BOIOOXJIAXTaeMble KOHTEHHEPHI,

! J10CJIOBHO: paguaTop, TEIZIOOTBOL — aHeA.

Ul TepMOOOPaOOTKM Ha TBEPIBIM pac-
TBOD, 3aKaJIKW B BOJIE WU BO3MYyXE U TO-
CJIEMTYIOIIIETO UCKYCCTBEHHOTO CTAPEHUS.
brnoxu nBurarens paspexeHbl TaKUM
0o0pa3oM, 4TOObI MEXIYy HUMU MOMe-
CTWICSL TEIUIO3alUUTHBIA KOHTEUHED,
a TaKXKe He MpeBbIIanach o0Las Temn-
JIOEMKOCTb 3arpy3KU UIsi OTHOCUTEIb-
HO JJTUTeNbHOTO Tiporiecca. Cuctema
C PETUCTPATOPOM JAHHBIX B KOHTEHHE-
pe He BBICTYNAET 3a MPEIeibl TabapuT-
HBIX pa3MEpPOB 3aTOTOBKU. 3aXxBaTHOE
YCTPOMCTBO O€peT MOATOTOBJICHHBIN
6ok (TepMoTIaphl 3apaHee pa3MeIIeHbI

SHEPrOEMKOCTb U Ka4€CTBO TIPOIYKITUHN
TaK, 4YToObl 00a MapaMeTpa HAXOAWINCh
B ONTUMAJIBHOM COOTHOIIEHUH. DTO
WMEHHO TO, JUTST YeTO CO3IaHbI CUCTEMBbI
MOHUTOPUHTA TTOJISI TEMIIEPATYP U UH-
HOBAallMOHHbIE TPOMBIILIIICHHBIE TTEYU.

AA. YnaHoBCKwiA, K. T. H., AMPEKTOP,
000 «OBHMHCKas TePMOANEKTPUYEcKas
KoMMaHus», . OBHMHCK,

Ten.: +7 (484) 397-9915,

e-mail: otc@otc-obninsk.ru

canrt: otc-obninsk.ru
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