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(57) Pedepar: TexHHUECKOE PEIIEHHE OTHOCHTCS K YCTPOHCTBAM IIIT PETHCTPAIMH IIPEBHIMICHIS TIOPOTOBOH TEMITEPATYPEI, & HMCH-
HO K yCTPOHCTBAM, MPEACTABLIIOIIM COO0H KIHIICY, HO3BOJILIIOIIYIO 3aPETUCTPUPOBATE (DAKT IMPEBBINCHHUS TPOBOJAMA U IPYTHMH
3NEMEHTAMH 3JIEKTPO00OPY JOBAHUS 3aAaHHOH TEMIIEPATYPHL. YCTPOHCTBO I PETHCTPALMH MPEBLIMICHI OPOTOBOI TEMIICPATY PEI
TMPEACTABIIET COO0H HEMPO3PAUHYIO IO KpaifHeil Mepe I YaCTH BHIUMOTO CBETA OCHOBY, BEITOJTHCHHYIO B (DOPME KIIMIICHL, YACTHY-
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TEMIIEPATY PEL, YCTPOHCTBOM KOTOPOE YAOOHO H HANEKHO MOHTHPOBATE HA IIPOBOAA H IPYTHE IJIEMEHTHI JIEKTPOOOOPY ZOBAHHA.
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TepMoMHAUKATOPHAA KJIMIICA

O0nacTb TEXHUKH
TexHuueckoe pelleHHe OTHOCUTCS K YCTPOWCTBAM AJIs1 PErUCTPAaLMM MPEBBILICHUS
MOPOTOBOH TeMIepaTypbl, a UMEHHO K YCTPOHCTBAaM, MPEACTABIIOIINM COOOH KIHICY,
MO3BOJISIFOINYI0 HEOOPATHMO 3aperuCTpUpOBaTh (PAKT MPEBBILICHNS MPOBOAAMU M IPYTHMHU
3JIEMEHTaMH 3JIEKTPOOOOPYAOBAHHUS 3aJaHHON TEMITEPATYPHI.

YpoBeHb TeXHUKHU

IToBbIlIeHNE TEMIIEpPAaTypbl — OJUH U3 MEPBbIX U CAMbIX YaCTbIX MPU3HAKOB Pa3BUTHS
nedexkToB pasnmuuHOrO OOOpPYOOBAaHHWS, TAaKHX KaK POCT MEPEXOJHOr0 KOHTAKTHOTO
COIIPOTHUBJICHUS] B 3JIEKTPOIHEPIreTHKE, HApyIIEeHUs B paboTe MOALIUITHUKOB B MEXAHHKE,
ME)KBUTKOBBIE 3aMBIKAHHS B OOMOTKE 3JIEKTPOABHIrAaTeNel, BBIXOI W3 CTPOS 3apsAHBIX
YCTPOHCTB MM aKKyMYJISITOPOB B OBITOBBIX Ipubopax. CBOEBpEeMEHHOE BBISIBICHHE TAKHX
NePerpeBoB TMO3BOJSIET 3a0JIaTOBPEMEHHO YCTPAHUTh HEHMCIIPABHOCTb, HE JIOMYCTHTH
NOBpEKIACHNE 000pYIOBaHMS, BOSHUKHOBEHUSI aBAPUHHBIX CUTYALMd M CBSI3aHHBIX C HUMHU
MOXKAapOB WU OTKJIIOYEeHUH. B TEeXHMYECKMX M HOPMATUBHBIX JOKYMEHTaX YCTaHOBJIEHBI
MPEeAEbHO NOMYyCTUMbIE TEMIIEPATYPhl, HATPEB BBILIE KOTOPBIX CIEAYET pacCMaTpUBATh KaK
nedexr, TpeOyromuil HE3aMEUINTENILHOTO TMPEKPALIeHUsl OKCIUTyaTallid MW BBIBOZA
obopynoBanusi B peMoHT (Hampumep, PJ] 34.45-51.300-97, PJ1 153-34.0-20.363-99, TOCT
8865-93, 8024-90, 10693-81, 2213-79, 10434-82, 16708-84, 2585-81, 32397-2020, 26346-84,
839-2019, TOCT P 51321.1-2007 u np.).

Oco0eHHO Ba)KHO BBISIBIISITH HA PAHHEH CTaIUH IEPErPEBhl MPOBOJOB B 3JIEKTPOIIHUTAX
220-380 B 3maHuMil U COOPYXEHMH >KWJIOIO, COLUAJbHOTO WM NPOU3BOACTBEHHOTO
HA3HAUEHUH, TIOCKOJBbKY TAKHE LIUTHI, KaK MPABHIIIO, UMEIOT OOJBILIYIO MOXKAPHYIO HArPY3KYy,
a BO3HUKIIME B 3JICKTPOLIUTAX BO3rOpPaHUsl MOTLYT IPUBECTH K KPYMHOMY IOXKapy,
MaTepuaIbHOMY yIepOy U rHOeH JEOeH.

Jns BeIssBNEHHUsS Ne(EeKTOB, CBSI3AHHBIX C MPEBBIIIEHHEM MPEIENbHO IOMYCTUMBIX
TEMIepaTyp SJIEKTPOOOOPYAOBAHMS M TPOBOJOB, HCIONB3YIOTCS PA3JIMYHBIE METOJBI
auarHoctuku. K cpencTtsaM HeNpepbIBHOTO KOHTPOJIA MeperpeBa OTHOCIT XUMHUYECKUE WU
MEXaHUYECKHUE WHAMKATOPBI TEMIIEPATYPhl, KOTOPbIE MOTYT OBITh BYX BHIOB. OOpaTHMBbIE
(M3MEHAIOIMEe BHEIIHUI BUJI TOJNBKO B HArpeTOM COCTOSHUM M BO3BPALIAIOIIUE €ro IpU
OXJIAXK/IEHUN) U HeoOpaTuMble (M3MEHSIOINE BHEIIHUI BUJ MOCHE TPEBbILIEHHS 3aJaHHON

TEMIIEPATyPbl U COXPAHSIOIINE €r0 ITOCIIe OXJIAXKICHHNA).
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KOHCTPpYKIMOHHO OOJBIIMHCTBO HWHAMKATOPOB TEMIIEPATYPbl MPEACTABISIFOT COOOH
HakJelKy, Ha JIMLEBYK IIOBEPXHOCTb KOTOPBIX HAHECEH TEePMOUYYBCTBUTENbHbIN CJIOM.
[IpuMepoM TakuX YCTPOMCTB IJIsl KOHTPOJSI MEPErpeBOB MOXKET CIYKHTb H300peTeHue,
orucanHoe B nokyMeHte US7600912B2 (nata ny6nukauuu 20.03.2007) u npencrasisomiee
co0OH OTHOCIIOWHYIO WM IBYXCIIOHHYIO HAKJIEHKY, TEPMOUYBCTBUTEIBHBIHN 3JIEMEHT KOTOPOH
COZIEP’KUT JIeHKO-KpacuTeI U TpPOsIBUTENb B CBs3yrolleM BelnecTse. [Ipu noctukeHun
OlpeAesIeHHON TeMIepaTyphl CBA3YIOLIee IUIAaBUTCS U MPOSIBUTENb pearupyeT ¢ KpacuTenem,
okpaiuBas 3TukeTky. Ilocne cHM)keHus TeMIepaTypbl KpacUTeNb KPUCTAIM3YETCsl U LIBET
BoccTanaBnuBaercsa. OCOOEHHOCTBIO MOJOOHOIO ponia M300PETEHHH SBISIETCS TO, YTO OHHU
MO3BOJBSIFOT MPOMH(OPMHUPOBATh TOJIBKO O TEKyIlell TeMmmeparype Harpeea, a He O
MaKCUMAQJIBbHOW TeMIepaType JO0 KOTOPOH HarpeBasicd KOHTPOJIMPYEMBIM OJIEMEHT
3EKTPOOOOPYIOBAHHS B MOMEHT MAKCUMAJIbHOM Harpy3KH.

B ornmume ot 00paTUMbIX WHIUKATOPOB, HEOOpATHMblE HHAMKATOPHI TO3BOJIIIOT HE
TOJIbKO BBISIBUTh, HO M 3a(pUKCHUPOBATH (PAKT MPEBBIICHUS IOPOTrOBOH TEMIEpaTyphl.
Hcnonp3zoBaHne HEOOPATUMBIX TEPMOMHANKATOPOB MO3BOJISIET POBOJUTH OLIEHKY COCTOSTHHS
0e3 co3maHus pe’KuMa MAaKCUMAJIbHONM HArpy3kHy, Kak Ha paboTaroIeM, Tak U Ha BBIBEIEHHOM
B PEMOHT O0OPYIOBaHHH.

HeoOpaTtumble WHAMKATOpPBI HArpeBa MOXKHO KJIACCU(ULUPOBATh MO MPUHLHITY
neiictBusi. M3BecTHBI WHAMKATOPbl, OCHOBAHHbIE HA MEXAHHYECKOM pa3pyllieHUU
TEPMOYYBCTBUTEJIBHOTO 3JIEMEHTA, HA XMMHUYECKOH peakLi KOMIIOHEHTOB TEPMOCOCTaBa WIH
Ha ()a30BOM MeEpPeXoe TEPMOUYBCTBUTEIBHOTO KOMIIOHEHTA.

IIpumep TeMnepaTypHOTro UHAMKATOPA, OCHOBAHHOIO Ha MEXaHUYECKOM pa3pylleHuH,
omucan B ucrounuke [US6176197B1, nara myOnukaruu 02.11.1998], cormacHo KOTOpOMy
UHIIUKATOP TEMIEPaTypbl IPEACTABISIET COOOH 3aMKHYTYIO TTOJTYIO MPO3PAYHYIO YIUTMHEHHYIO
TpyOKy C JABYMS OTJIIMYHBIMH IO IIBETY COCTABAMH, H3O0JHPOBAHHBIMU JAPYr OT Ipyra
MOJIMMEPHOH NEePEropoiKot, UMEoLIell TeMITepaTypy IUIaBIeHus, OJU3KYI0 K TeMIepaTypam
MJIaBJIeHUs] COCTaBOB. IIpu MOCTHMXKEHMHM 3a4aHHONW MOPOrOBOM TEMIEPATYPhbl MPOUCXOAUT
paspylieHHe IeperopoiKH, IUIaBJIEHHE COCTaBOB M HMX CMelleHue. B pesynbrare LBET
cogepkuMoro TpyOkm wusMensiercs. K 0coOEHHOCTSM HM300peTeHHsl CleNyeT OTHECTU
HEBO3MO>KHOCTb OCYIIECTBJIEHHsI KOHTPOJIS Ileperpesa Bcell noBepxHoCTU. Takue usaenus He
MOAXOASAT AJi BbIABIEHUS KPAaTKOBPEMEHHBIX IIEPErpeBOB, TaK KaK XapaKTepU3yHOTCs
JUTUTEJIbHBIM BpEMEHEeM CpadaThIBaHMSA: IJIS1 3aBEPLICHHUS [IBETOBOIO Nepexona HeoOXOomuMo
HE TOJIBKO MOJIHOCTBIO PACINIaBUTh UHANKATOPHBIE COCTABBI U PA3EIIIIOIIYIO UX MTOJTUMEPHYIO

MeMOpaHy, HO | 3aTPaTHTb BPEMs Ha CMeIIeHHe 00Pa3yIOLINXCS JKUAKUX (a3, KOTOPOE MOXKET
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OBITH 3aTPYOHEHO HM3-3a MEIUICHHBIX AU((Y3HOHHBIX MPOLECCOB BOJIMU3M TOUKH IJIABJICHHSL.
KoHCTpyKIMOHHBIE OCOOEHHOCTH OIMCBHIBAEMOTIO HM300pETeHHs] HE MO3BOJISIIOT CO37aBaTh
ruOKO€e yCTPONCTBO, TUIOTHO MPHJIETAOIIee KO BCEH KOHTPOIUPYEMOH MMOBEPXHOCTH, a TAKKE
HE TOJPAa3yMEBAIOT KAKUX-THOO KPEMeXHBIX JJEMEHTOB, IO3BOJSIIOLUINX  HAJEKHO
(uKcupoBaTh yCTPOHCTBO.

XuMHUecKasi peakUuss TPABICHUS METAJUINYECKOH TOIJIOKKH — aKTHBATOPOM,
HAUMHAIOINASCS TPHU JOCTH)KEHHWH ONpPEAeNIeHHOH TeMIlepaTyphl, OMNHCAaHA B IATEHTE
[EP2288879B1, nmara myOmukammu 04.06.2008]. UHnukaTtop MeHSIET IBET ¢ cepeOdpucTo-
0enoro WM 3epKaJbHOTO 1O OECHBETHOTO M MOMKET HCIIONb30BaThCS UII KOHTPOJIS
TEMIIEPaTypbl B MHUINEBBIX U MEAUIMHCKUX H3ENUSX, a TaK:Ke B 3JIEKTPOOOOPYAOBAHUH.
MeTtamu4ecKuii CIIOH M CJIOW aKTHBATOpPa IMPH 3TOM MOTYT OBITh HAHECEHBI HAa TOHKYIO
IUICEHKY, BBIOJHEHHYIO B BHUJAE HAaKJIEHKH, 4YTO o0ecreunBaeT THOKOCTh H3IAENUS U
BO3MOYKHOCTh KPEIUIEHUsI HAa pa3in4dHble MOBEpXHOCTH. Cpeay KOMMEPUECKU IOCTYITHBIX
WHAWKATOPOB, TPHUHIUI IEHCTBUS KOTOPBIX OCHOBAaH Ha XHMHYECKOH peakiuu, MOKHO
BBIICIUTh ~ MHAMKATOPHbIE  HakjieWku ™moaenu Peromapk, mnocrtaemssembie 00O
«HHOBaLMOHHAs KOMIIAHUS «AJTOC»
(https://www .yalosindicator.com/product/termoindikatory-kontrol-temperatury).

IIpencraBneHHbie HEOOpPATUMBbIE TEPMOMHIUKATOPHI, MPHHIMIT JEUCTBUS KOTOPBIX
OCHOBaH Ha XHUMHYECKHUX PEAKLHUSAX, OTJINYAIOTCS HEBBICOKOW TOYHOCTBIO, TOCKOJBKY B
COOTBETCTBUH C ypaBHEHHEM ApPpPEHHyca CKOPOCTb XUMHYECKOHW PEaKLUU OIPENeNseTCs] He
TOJIBKO TEMIIePaTypoii, HO U BpeMeHeM. B Toxke Bpewmsi, MpUBENEHHBIE BBIIIE CTAHAAPTHI
periIaMeHTUPYIOT KOHKPETHBIE IIOPOTrOBBIE 3HAYSHUS TEMIIEPATYP C TOYHOCTHIO He MeHee S °C,
HE3aBUCHMO OT BPEMEHH BO3AEHCTBUS TEMIEPATyphl, YTO AENAeT OMUCAHHbIE M300peTeHMs
HETIOAXOSAIIUMU JUJIST PETHCTPALliH 1e(eKTOB IEKTPOTEXHUIECKOTo obopynoBanus. Jpyroi
0COOEHHOCTBIO TAaKUX YCTPOMCTB SIBIIIETCS HAJIMYHE BBIPAKEHHOH 3aBHCUMOCTH BPEMEHHU
cpabaThIBaHMSl OT TEMIEPATyphl: MPH KPaTKOBPEMEHHOM HArpPeBe O MOPOTrOBOrO 3HAYECHUS
XUMHYECKas] PEaKLUsl MOXKET HE 3aBEPIINTHCS W M3MEHEHHE OKPACKH MHANKATOpa JUOO He
npomsoraer, ymbo Oyner HEAOCTATOUHBIM il NeTekThpoBaHus. Kpome Toro, 3a cuer
O0paTUMOCTH peakIuii LBETOBOTO IEPEexXoJa BO3MOXKEH BO3BpPAaT HCXOIHOW OKpPaCKU
cpaboTaBIIEro HHAUKATOPA MOCIIE JUIUTENbHOMN BBIIEPIKKU NIPU HU3KOH TeMIepartype.

OTnenbHBIM HENOCTATKOM HMHJIUKATOPOB, OCHOBAHHBIX HA MEXAHUYECKUX WU

XUMHUYCCKHX NMpUHLOUIIAX, TaKXKe SABJIACTCA TO qTo npu ):[e(b opManun CJIOsA
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TEPMOUYYBCTBUTECIIBHOTO 3JICMCHTA MOXKET MNPOUCXOAUTH MPECKICBPEMECHHOC Cpa6aTbIBaHI/Ie
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UHIIMKATOPA, a X MEePBOHAYAIBHOE UCIIOJIHEHHE B BUE YCTPOWUCTB, 00IaNAOIINX OTIUYHON
OT TJIOCKOH (hOPMOii, HE BCeraa BO3MOKHO.

Hawnbonee TOUHBIMU SBIISIOTCS HHAMKATOPBI TEMITEPATYPbI, OCHOBAHHBIE HA (Pa30BOM
nepexojie, a UMEHHO — Ha IJIaBJIeHUHU TepPMOYYyBCTBUTENIBHOIO KOMIOHeHTa. Ilockomnbpky B
OTJIMYHE OT XMMUYECKOH peakiuu TeMreparypa $pa3zoBoro nepexoaa He 3aBUCUT OT BPEMEHHU
BO3/ICUCTBHS, TAaKWE MHIAMKATOPHI UMEIOT HAMOOJBINYI0 TOYHOCTb M CHOCOOHBI JJTUTEIBHO
COXPaHsATb UCXOJHOE COCTOSTHUE MPU TeMIlepaType, HE3HaUNTENbHO MEeHbLIEH TOPOroBOH.

HeoOpatumple WHIMKATOpPBI, OCHOBaHHbIE Ha NpuHLHUNE (asoBoro mepexona
TEPMOUYYBCTBUTEIBHOTO KOMIIOHEHTA, MOTYT OBbITh BBINOJIHEHBI B BHIE TEPMOMHIUKATOPHOM
Kpacku. TepMOXpPOMHBIM MHIUKATOP, COAEPKAIIUNA MOAJIOKKY U MOKPBITHE C YAaCTHULIAMH U3
TBEPIAOr0 KPUCTAUIMYECKOTO MaTepHalia, BO3AYLIHBIX IyCTOT U HEOOJBLIOrO KOJIUYECTBA,
Harpumep 5-40% OT MacChl MOKPBITHSA, CBA3YIOLIero, onucaH B uctounuke US2010247900A1,
nara nyomukanuu 30.09.2010. Ilpu 3TOM pasMep 4acTHI] Marephaia AOJDKEH ObITh TaKUM,
YTOOBI TIOKPBHITHE UMENIO BBICOKYIO HENMPO3PAavyHOCTh MPU TEMIEPAType HUXKE TEMIIEPATypPhl
Hayaja TIUJIABJIEHUs] 32 CUET paccesHUs BHUIUMOIO CBETa, KOTOpas YMEHbLIAeTcs Ipu
IOCTIDKEHUH TEMIIepaTyphl Hauaa IyIaBjeHus ¢ 0Opa3oBaHUEM MPO3PaYHOro MOKPBITUS TIPU
IOCTIDKEHUH TEMIIepaTypbl OKOHYaHUS TuiaBieHus. OCOOEHHOCTBIO NAaHHOTO H300peTeHHs
ABJIsIETCST OONBLION TeMIepaTypHbI AMANa30H, NPU KOTOPOM IPOHMCXOAHWT H3MEHEHHE
NPO3PAYHOCTH, & TAKIKE JTUTEIBHOE BpeMsl Cpa0aThIBAaHHS yCTPOHCTBA.

TepMOMHANKATOPHBIE KPACKH WIIH JIAKH MOTYT OBITh HAHECEHbI Ha TIOBEPXHOCTb JIFOOOH
¢dopmbl. Mcnionp30BaHNE TEMITEPATYPHBIX HHAUKATOPHBIX KPACOK H JIAKOB, TIPUHIIMIT IEHCTBUS
KOTOPBIX OCHOBAH Ha IJIABJIEHUM MHUIMEHTA, OMMCAHO B psAZe AJOKYMEHTOB, CPel KOTOPBIX,
Hanpumep, CN112322134A (mara nyOmmkamum 23.09.2020), CN111849346A (mara
nyonukanun 11.07.2020), CN108610694A (nmara nybmukammm 09.12.2016), SU1765145A1
(mata monmyuenus 30.10.1989), SUS76334A1 (nara nybmukanuu 25.05.1976). Kak npaswuio,
TaKhe KpPacku COCTOSIT M3 CHUHTETHYECKHX CMOJI, HAIlOJHUTEJIEH U TepMOUYyBCTBUTEJbHBIX
KOMIIOHEHTOB, JHCIEPTrUpOBaHHbIX B BOJAe WM pacrtBoputene. Ilpu HarpeBaHuu BbllIe
3alaHHOI TeMIepaTypbl MPOUCXOAUT pacIliaBiIeHHe TePMOUYBCTBUTEIBHOIO KOMIIOHEHTA,
YTO NMPUBOANT K U3MEHEHHIO [[BETA COCTABA 32 CYET M3MEHEHUs KO3 PHUIIMeHTa MPETOMIICHUS.
Kak mnpaBuiio, mocie OCTbIBaHHS LBET TaKHUX COCTaBOB HE MEHSETCS WJIM MEHseTCs
HE3HAUUTENIbHO, YTO MO3BOJISIET JIETKO (PUKCHPOBATh (PAKT MPOMCXOMUBIIETO MEpPerpesa npu
BU3yaJIbHOM OCMOTpe. MHAMKAaTOpHBIE KPACKH OONAaroT psiioM O0COOEHHOCTEH, K KOTOPBIM

CICOAYET OTHECTU!
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- Ha Kpacke HEBO3MOXHO YyKa3aTb Temneparypy. Ilpu BusyaibHOM oOcCMOTpe
00OpYIOBaHUsT OMEpPaTop MOXKET YBHUAETb TOJBKO (PAKT MPEBBILEHUS TEMIEPaTypbl, HO HE
MOYKET OIPENeIUTh YUCIEHHOE 3HAYeHHE MPEBBIIEHHOro nopora. s sToro HeoOxomumo
JeNaTh CrelHalbHble 3aIHCH.

- CTeKaHUE WHAUKATOPHON KPACKHU MPU MPEBBILEHUH OPOroBoi temmnepatypsl. Ilpu
BO3EICTBUM TeMIlepaTypbl U PacIiaBJIeHUU TEPMOUYBCTBUTEJIBHOIO KOMIIOHEHTa Kpacka
MOJKET CTe€Ub C MOBEPXHOCTHU U IOMACTh HA OTKPBITbIE 3JIEMEHTHI 3JIEKTPOYCTAHOBKU WU
MOJIBUKHBIE 3JIEMEHThI MEXaHU3MOB, YTO MOKET MPUBECTH K KOPOTKOMY 3aMbIKAHMUIO WU
CO3/1aHUIO U30JUPYIOLIEH cpebl MeXIy KOHTaKTaMH, CHUKEHHIO 3JIEKTPUUECKON MTPOYHOCTH
W30JISIIUY, HAarpeBaM, 3aKJIMHUBAHUIM, OTKa3aM, BO3TOPAHUSIM U [IPOYUM aBapHUsM.

- HEBO3MOKHOCTb HAHECEHMs] OJHOPOJHOIO CJIOs Ha CJIOKHBbIE IOBEPXHOCTHU.
CnencTBueM 3TOro sABISETCS HEBO3MOXKHOCTD ONpeieNIeHNsl TOYHON TeMIepaTypbl, IOCKOJIbKY
4YeM TOJIIE CJIOH, TeM BBIIIE pa3HHUIA MEXIYy TEMIIEepaTypoil MOBEPXHOCTH U (Ha30BOro
nepexona (cpabaTbIBaHMsI).

- HU3Kas aJare3us U CIOKHOCTb HAHECEHMsl KPacKM Ha NMPOBOAA U3 HeaAre3MOHHBIX
MaTepuaIoB (CHJIMKOH, MOJUATHIIEH, (ropormiact). bojpinoe KOIU4eCTBO TEPMOILIABKOTO
MUrMeHTa, HeOOXOUMOe ISt OTYETIIMBONW BU3YATU3ALINH MTEPErPeBa, Kak MPaBHIIO, IPUBOAUT
K CHHUIKEHMIO JIOJIU MTOJIMMEPHOIO CBA3YIOLIEro B COCTaBE U YMEHbIIAET aire310 KPacku. ITo
NPUBOAUT K TOMY, YTO COCTaB JIETKO OTAEJSIETCS OT KOHTPOJUPYEMOH MOBEPXHOCTU INpHU
MEXaHUYECKHUX BO3/IEHCTBUAX.

- 3aBHUCHMOCTb TeMIepaTrypbl cpabaTbIBaHUS KPAacKH OT XHMHUYECKOTO COCTaBa
MOBEPXHOCTH, HA KOTOPYIO OHa HaHeceHa. [IockosbKy Kpacka BCTyHaeT B MPsIMOM KOHTAKT C
MaTepHajioM Ha KOTOPBIH OHAa HAHOCUTCS, HAITPUMED, U3OJSILUI0 KaOest WIH JIAKOKPACOUHOE
MOKPBITHE KOpIyca ABUIaTess, B TEPMOMHIUKATOPHYIO KPAaCKy MOIYT 3KCTParupoBaTbCs
pa3JIMYHBIE BEIIECTBA, B IEPBYIO OUEPeb, AaHTHIUPEHBI U IIacTU(UKATOPBL. Takue BelecTsa
MOTYT MPHUBOANTb K OOPa30BaHUIO 3BTEKTHUECKUX CMECEH C TEPMOIUIABKMM KOMITOHEHTOM
WJIA UHBIM 00pa30M BJIHSTH HA TEMIepaTypy cpadaTbIBaHUsI.

JIpyruM BapuaHTOM HCIOJHEHUS TEPMOHHIUKATOPOB, OCHOBAHHBIX Ha ()a30BOM
Nepexo/ie TePMOYYBCTBUTEIbHOIO KOMIIOHEHTA, SIBJAIOTCA TEPMOMHUKATOPHbIE HAKJIEHKHU.
TepMonHAUKATOPHbBIE HAKJIEHKHN JIUIIEHBI Psi/ia HEAOCTATKOB, CBOMCTBEHHBIX UHIUKATOPHBIM
kpackam. Tak, Ha Hakjelike MOXeT OBITP yKazaHa TemrepaTypa CcpadaTbIBaHUA.
TepMOUYBCTBUTENBHBIA COCTAaB U KJIEEBOW CJIOW HAHOCUTCA B 3aBOACKHX YCJOBHSIX
pPaBHOMEpPHBIM TOHKHM CJOEM Ha TMOJUMEPHYIO OCHOBY. Takoil moaxon obecmeuuBaer

3aJaHHBIC XapaKTCPUCTUKU Cpa6aTbIBaHI/I$[ U aare3uu BHE 3aBUCHUMOCTH OT YCJ'IOBI/II\/'I
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HKCIUTyaTALIUH. [NonumepHas OCHOBA MO3BOJISIET NPEIOTBPATHTD KOHTaKT
TEPMOYYBCTBUTEJILHOI'O COCTaBa C MIOBEPXHOCTHIO KOHTPOJIHPYeMOro sjiementa. Kpome toro,
OOJIBIIMHCTBO TEPMOMHIMKATOPHBIX HAKJIEEK JOMOJHHUTEIbHO MOKPBIBAIOTCS MOJMMEPHOMH
IUIEHKOM, KOTOpasi 3alHIIaeT TePMOIUIABKHII COCTAB OT MEXaHHYECKOro WJIM XHMHYECKOTO
BO3IEICTBUSI U HE MO3BOJIIET €My CTedb MPHU paciuiaBjieHuu mnocie cpabdbateiBanus. Cpenu
OCHOBHBIX MPOM3BOAWTEJEH TEPMOMHAMKATOPHBIX HakjieeKk MoxHO Bbigesuth. 00O
«Tepmo2nexrpuka»
(https://www lesiv.pro/%D0%BA%D0%BE%D0%BF%D0%B8%D 1%8F-1-mark-pro), OO0
«HHOBAalIMOHHAS KOMIIAHUS «1JIOC»
(https://www .yalosindicator.com/product/termoindikatory-kontrol-temperatury), 3A0 «HIID
«JIromuaodop» (https://luminophor.ru/catalog/termoindikatornye-materialy/termoindikatory-
plavleniya-marki-tin/).

Kak ysxe oTMeuanoch paHee, TeMIepaTypHble MHIMUKATOPHI MPUMEHSIOTCS B CaMbIX
pasnuuHbix obOnactsx. CaMble BBICOKHE TEXHHYECKHE TPeOOBaHHUs MPEABSBISIOTCS K
TEMIEPATYPHbIM HHIUKATOPAM, HCIIOIb3YEMbIM B 3JIEKTPOIHEPIETHKE.

Tak, npna 0Oe30mMacHOrO  HCIOJNB30BAHUS — TEMIIEPATYPHBIX  HWHAWKATOPOB B

,
ANIEKTPOIHEPTEeTHUKE YCTPOHCTBO AOJIKHO 00J1a1aTh PSAOM HEOOXOIUMBIX XapaKTePUCTHK:

- UMETb HU3KYIO TOpIOYECTb U BOCILIAMEHSIEMOCTD;

- UMETb BBICOKYIO 3JIEKTPHUUECKYIO TIPOYHOCTD U IHIJIEKTPUIECKHE CBOICTBA;

- HeoOpaTUMO perucTpUpPOBaTh MPEBBILIEHHE MOPOrOBBIX TEMIIEPATYP;

- obecnieuynBaTh HEOOXOAMMYIO TOUHOCTb CpabaThIBaHNUS,

- obmagaTh rTHOKOCTBIO M MPOYHOCTHIO,

- obmamate Xopoiueil (ukcalyeli Ha KOHTPOJHPYEMOM JJIEMEHTE Ui IUIOTHOTO

NPUJIETaHHsI K PA3THYHBIM MOBEPXHOCTSM.

IIpn sTOoM, ycTpoiicTBO, ObONamaromee TAKMMH XapaKTEPUCTHKAMM, MOXET OBITh
UCTIOJIB30BAHO B JIFOOOM Apyroi obiacTu.

JUisi  MakCUMajbHO OMNEPAaTUBHOIO M JOCTOBEPHOTO BbISIBIEHUS Je(EeKTOB,
COMPOBOXKIAIOLINXCS TIEPErPEBAMH 3JIEMEHTOB 3JIEKTPOOOOPYAOBaHMs, HEOOXOIMM IIOTHBIN
KOHTaKT TEPMOMHAMKATOPA C KOHTPOJHPYEMOH MOBEPXHOCTHIO, O€3 BO3AYLIHBIX 3a30pOB,
CHIDKAIOLIMX CKOPOCTh U 3(P(PEKTUBHOCTh MPOrPEBAHUSI TEPMOMHIMKATOPA BBUAY HU3KOH
TEIUIONPOBOAHOCTH BO3AyXxa. Kpome TOro, MHIMKATOPBI TeMIIEPATypbl JOJUKHBI YAOOHO U
HAJIeKHO KPEMUThCS HA KOHTPOJUpPYEMble 3JEeMEHThI, He OTCJIaMBasCh OT HHUX B MPOLIECCE

SKCIUTyaTaluu.
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JIns MCroNb30BaHUs TEMIEPAaTYpPHBbIX MHIMKATOPOB AJI PETUCTPaLliU NPEBbIIEHUs
TEMIIepPaTy pPbl IOBEPXHOCTH 3JIEMEHTOB 3JIEKTPOOOOPYIOBAHNS MM PA3TUYHBIX MEXaHU3MOB
HEOOXOIMMO YYHTBIBATh, YTO 3a4aCTYI0 MOBEPXHOCTb TAKHX 3JIEMEHTOB HUMEET CIOXKHYIO
TeOMETPHIO PaJNyCOM KPHUBU3HBI OT 2 MM (HampuMep, JKHJIbl 3JIEKTPHYECKHX IPOBOJOB
HEeOOJBIIOr0 CeUeHUs] B M30JSIMK MIH 0e3 Hee, CTaJIeaIOMUHUEBBIE MPOBO/A BO3YIIHBIX
JVHUN 3JIEKTpOIepenady, anmapaTHble 3aKUMbl, MOBEPXHOCTh KATYIIEK, JIOMATKH OOJNTOBBIX
KOHTAKTHBIX ~ COCOMHEHHWH, JlaMelld KOHTAKTOB, TyOKM KOHTAKTHBIX COEIWHEHHH
npenoxpanuTened U npodee). [IoBEpXHOCTH METAIIMYECKUX TOKOMPOBOISIINX 3JIEMEHTOB
MOTYT MOCTOSIHHO PaCLIMPSTHCS/CYKATHCS u3-3a MHO>KECTBEHHBIX LIUKJIOB
HarpeBa/OXJaKACHUs, BBI3BAHHBIX U3MEHEHHEM TOKA HATPY3KH.

VYcTaHOBKa TEPMOUHAMKATOPHBIX HAKJIEEK Ha KOHTAKTHbIE COEAUHEHMsI IPOBOJIOB U
ApyTHE 3JIEMEHTHI 3JIEKTPOOOOPYIOBaHUS C HEOONBUINM PaguyCcOM KPHBH3HBI MPUBOIHUT K
Oonpiiol gedopmManuy Kak Marepualia CaMOW HakKJeWMKH W ee KJIEeBOro CJos, TaK M
TEPMOYYBCTBUTEJIBHOTO CJI0S. DTO MOKET MPUBECTH K TOMY, YTO IOCJIE€ CHATHUSA JaBlIEHUs, C
KOTOPBIM TPHUKJIEHBAIH 3Ty HAKIEHKY K M30THYTOH MOBEPXHOCTH, CHJIa YIPYrocTu Oyaer
NPEBbIIATh AATe3Ut0 (CHIYy CLEIUICHUS HAaKJIEHKH C MOBEPXHOCTBIO), B PE3yJbTaTe HEro
Hakyelika OyeT CTPEeMHTHCS NPUHSTH MEPBOHAYANIbHYIO (OPMY M YaCTHYHO (TIOJHOCTHIO)
OTCJIOUTCSI OT MOBEPXHOCTU. ToOxke camoe MOKET NMPOU3OUTH NPU HU3MEHEHUM JIMHEHHBIX
pa3MepoB KOHTPOJIUPYEMOH MOBEPXHOCTH, B TOM YHCJIE U3-32 TEMIEPATYPHOIO PaCLIMPEHUS
MaTepHuasa MOBEPXHOCTH MPU €€ HArPEBAHUU.

Ilponssonurenu TEPMOUHAUKATOPHBIX HAKIEEK B JOKYMEHTALUU 3a4acTyIO
YKa3bIBalOT Ha HEOOXOAMMOCTb MOHTa)Ka WUX NPOAYKIMU HA POBHBIE IMOBEPXHOCTH, UTO
CBSI3aHO HE TOJIBKO C UX HENOCTATOYHON M'MOKOCTBIO M 3JJACTUHYHOCTBIO, HO M C T€M, 4TO NPHU
nedopMaLi MOXKET MPOUCXOANUTD NMOTEPst PYHKLIHNOHATIBHBIX CBOHCTB TEPMOUYBCTBHTEIBHBIX
MaTepuanoB. Takue HakJIEHKH HENb3sl MCHOJB30BATh Il TEMIEPAaTypHOrO KOHTPOJIA
MOBEPXHOCTEH, MMEIOLINX MAaJICHbKUH paguyCc KpUBH3HBI, TOBEPXHOCTEH CIOKHON (HOPMBIL, a
TAKXKE€ TIOBEPXHOCTEH, CIOCOOHBIX HM3MEHSATh CBOM JIMHEHHBIE MapaMeTpPhl, IMOCKOJbKY
JIOCTOBEPHOCTh PETUCTPALIMU MPEBBIMIEHHS TEMIIEpaTyp OyAeT CYIeCTBEHHO CHIKEHA.

IIpuurHaMu 3TOrO SABISIOTCS:

- B CJly4a€ MHCHOJb30BAHUS TEPMOUYYBCTBUTENIBHBIX MATEPHAIOB, OCHOBAHHBIX HAa
pa3pylIeHNH MeMOpaHbl, MOXKET IMPOUCXOIUTH MPEXKIEBPEMEHHOE cpabaThIBaHUE,

CBSI3aHHOE C JIOTIOJHUTENbHOM Harpy3koii Ha MeMOpaHy WM (PU3HYECKHM

HapyLIEHUEM LEJOCTHOCTH 3JIEMEHTOB YCTPONCTBA ITPU MOHTAKE,
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- npu gedopManri HAKIEHKH MOXKET POUCXOIUTh OTCIOEHUE TEPMOYYBCTBUTEIBHOTO
MaTepraja OT OCHOBBI, a Takke o0pa3oBaHME TPEIIMH Ha €ro MOBEPXHOCTH. B
pesyibTate OyayT MPOUCXOANTD JIOKHBIE CpadaThIBAHUS WM HAOMIOIAThCS CHIDKEHUE
3aMETHOCTH CpabOTaBIIEro YCTPOHCTBA, BbI3BAaHHBIE HENOCTATOYHBIM IPOTPEBOM
TEPMOYYBCTBUTENBHOIO MaTE€pHasa B MOMEHT MIPEBBILICHUS] IOPOTOBOM TEMIIEPaTyphI,

- B 30HE OTCIOEHUs HAaKJIEHKHM OT KOHTPOJIHMPYEMOM IOBEPXHOCTH MOXKET
00pa3oBbIBATHCS BO3AYIIHBINA My3bIpb, KOTOPBIHA OyAeT UrpaTh POJIb TETJIOU3OJISALIUN.
ITocnenHee MOXXET NPUBONUTH K “‘HeCpabaTHIBAHMIO  TEPMOMHIUKATOpAa H3-3a
pPasHULIBI TEMIEPaTyp KOHTPOJUPYEMOH NOBEPXHOCTH M TEPMOYYBCTBUTEIBHOTO
MaTepHala WiH CHIKEHUIO CKOPOCTH CPaOaThIBAHHUS,

- HEpPaBHOMEPHOCTb MPOrpeBa MOBEPXHOCTH TEPMOYYBCTBUTEIBHOIO MaTepUaja B 30HE
OTCJIOEHUs] HAKJIEHKH, IPU KOTOPOM YaCTh CJIOSI TEPMOYYBCTBUTEIBHOIO Marepuaia
U3MEHsIeT BHEIIHUH BUA (CTAHOBHUTCS MPO3PAYHON C MPOSBICHUEM LIBETA OCHOBBI), a
YacThb COXPAHSET HUCXOAHOE (HENPO3pavHOe) COCTOSIHHWE, YTO MOXKET MPHUBOAMTH K
HEZOCTOBEPHOMY 3aKJIFOUEHHIO O JIOKAJIU3ALUU 3apErUCTPUPOBAHHOTO MEPErpesa.
OcHOBa TEpMOMHIMKATOPHOIO YyCTPOMCTBA M CaM TEPMOYYBCTBUTENbHBIN CIION

IOJUKHBI  MMETh ~ MHHMMAJIBHYIO — TOJINUHY, OOECIEYMBAIOLIYI0 OBICTPBI  Harpes
WHIIMKATOPHOTO CJIOSl ¥ N3MEHEHHE €T0 BHELTHETO BHAa. DTO HEOOXOIUMO ISl PETHCTPHUPALIN
KPaTKOBPEMEHHBIX aBAPUNUHBIX HArPEBOB, BbI3BAHHBIX, HANPUMEpP, MYCKOBBIMU TOKAMH WIIH
NPOXOXKIEHHNEM TOKOB KOPOTKOI'O 3aMbIKaHMsA, W30BITOYHOH CTapTOBOM HArpy3Kou
JBUraTeNeH, XOJOAHBIM XOJ0M, NMEPEKIIOYeHNEM HUIN Npoyumu npoueccamMu. Kpome Toro,
MHHHMMaJbHas TOJIIWHA TEPMOMHIMKATOPHON HakJeliku HeoOXommma aisi oOecredeHus
HEOOXOIMMOr0 OTBOAA TEIUIA OT KOHTPOJIMPYEMOW IOBEPXHOCTH. B MpOTHBHOM ciydae
YCTAaHOBKA TEPMOMHJIMKATOpPAa MpPUBENET K JONOJHUTENIBHOMY POCTY TEMIEpaTypbl
KOHTPOJIMPYEMOTO 3JIEMEHTA U YBEIIMYEHHUIO CKOPOCTH Pa3BUTHSA AedekTa.

Cpenu M3BECTHBIX M3 YPOBHSI TEXHUKU pELIEHUH MOXHO BbLAEJNUTH YCTPOICTBa AJs
BU3yaJIbHOW perucTpaim (pakra JIOKAJIbHOTO TMeperpeBa IMOBEPXHOCTH 3JIEMEHTOB
00opynOBaHUs, BHITOJIHEHHBIE B BUE HAKJIEHKH ¢ THOKOM OCHOBOH TOMIIUHOM He Oonee 1 MM
U CKOPOCTBIO cpadaThIBAaHUSI TEPMOYYBCTBUTEIBHOTO COCTABA MEHEE 5 CEKYHI NPU HarpeBe
BhILIIEe IOporoBoi Temmneparypbl [RU2022113312, nara nybnukammu 18.05.2022]. Tlpu sTom
BpEeMsl PErUCTpALNH TeperpeBa Mpu ObICTPOM HAarpeBe YCTPOWCTB A0 TemmepaTypsl Ha 5°C
BBILIIE PETUCTPUPYEMOH COCTaBIAET MEHEe 5 CEeKyHHA, 4YTO O0ecCreunBaeT WHAUKALIUIO
neeKTHBIX y3JI0B JaXke MPU KPATKOBPEMEHHBIX MEPErpeBax B YCIOBHSX IMUKOBBIX HAIPY30K

KOHTPOJIUPYEMBIX Y3JIOB.
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OI[HaKO, HECMOTPA Ha OMMHMCAHHBIC BBIIIEC JOCTOMHCTBA TCPMOUHANKATOPHBIX HAKIJIECK,
OCHOBHBIM HX HEOOCTATKOM HABJIACTCA CJIIOKHOCTH MOHTAKa Ha TPOBOAA SJICKTPHUICCKUX
IIUTOB. CYH_IGCTBYI'OH_II/IG Tpe6OBaHI/I$I HOPMATUBHBIX JOKYMCHTOB AOMYCKAKOT KOMIIAKTHOC
(6bnmu3koe) pacrmosioskeHHUe TPOBOIOB BHYTPH SJIEKTPOIIUTOB, OCOOCHHO BOJIM3U KOHTAKTHBIX
coennHeHuil. OOepHYTh KIEHKYIO TEPMOMHINKATOPHYIO HAKJIEHKY BOKPYT CMOHTHUPOBAHHOTO
NPOBOJA HE BCErna MpECTABISITCs] BO3MOKHBIM. MexaHu4eckoe BO3IEHCTBHE Ha MPOBOIA
IIPU YCTAHOBKE HAKJIEHMKH MOXET MPUBECTH K YXYALIEHWK) KauyeCcTBa KOHTAaKTa H3-3a
paS6aJ'ITbIBaHI/I$I KOHTAKTHOT'O COEAUHEHUA UM YaCTUYHOT'O U3BJICUCHUA MTPOBOAA U3 KIICMMbI
1oa BO3I[€I\/'ICTBI/IGM MPUITOKEHHOTO YCUITHA. CJ'IeI[CTBI/IeM 2TOTrO 6YI[6T CHUKCHHEC HAACKHOCTU
U TIOBBILICHUEC PHCKA BO3HHUKHOBCHHA TMOXKapa. OTI[e.]'IbHO CIeAyeT OTMETUTH, YTO
HaMaTbIBAHUEC TEPMONHANKATOPHBIX HAKJICCK Ha TIPOBO IMOA HAIIPAKCHHUEM (663 OTKJIFOUCHUA
oT CeTI/I) MOXKET TMNPEACTABIIATH ONACHOCTH OJiI MOHTAXXHUKA. HpI/I HaMaTbIBAHUU
TEPMOMHIUKATOPHON HaKJeWKW Ha MPOBOJA, HE BCerma BO3MOXKHO 3apaHee TMpeacKas3arh
(UHATBPHOE PACIIONIOKEHHE TEPMOYYBCTBUTENBHBIX 3JIeMEHTOB. CMeEIleHne MHIUKATOPHBIX
TOYCK MOXKET NPUBOAUTb K CHUKCHHUIO 3aMCTHOCTHU Cpa6aTbIBaHI/I$I npu OCMOTpax, MpomyCcKy
nedekra W CHIDKEHHIO HAAEXKHOCTH. B  cilydae HEKa4yeCTBEHHOrO 3aKperuieHHs
TepMOHHHHKaTOpHOfI HaKJIEUKU Ha MOBEPXHOCTHU NMPOBOAA MOXKET MPOUCXOAUTH OTCJIABAHUEC
HJIN CHUXKEHUE MJIIOTHOCTU MPUIIETaHUA HakJeliku. OTcianBaHue u noreps q)YHKHHOHaHbeIX
CBOICTB TCPMOUHAUKATOPHBIX HAKJICEK MOXKET HpOI/ISOI\/'ITI/I TAKXKE MMPU UBMEHCHUN JIMHEHHBIX
pa3MepoOB KOHTPOJIHMPYEMON TOBEPXHOCTH, B TOM YHCIIE W3-3a TEMIIEPATYPHOTO PACIIUPEHHUS
Matepuaiia MOBEPXHOCTH MpPU €€ HarpeBaHWH SJeKTpudeckuM TOKOM. OCOOEHHO 3TO
AKTYaJIbHO B PACHIPCACIUTCIIbHBIX CCTAX, HArPpy3Ka KOTOPBLIX 3HAYUTCIIBHO HU3MCHACTCA B
TCUCHUEC JHA.

HanexxHocTh KkperuteHuss u  0€30MaCHOCTh OKCIUTyaTallMd TEPMOWHIUKATOPHBIX
HaKJIeeK HAMpPSIMyIO CBsI3aHA C CHJIOW CLETUICHUs] HAKJIeHKH (aare3uneii) ¢ mOBEPXHOCTBIO, HA
KOTOPYKO OHH YyCTaHOBJIEHBl. Anre3us o0OECrevnBaeTCs KayeCTBOM KJIEEBOTO  CJIOf,
MaTepuajOM U3 KOTOPOrO W3rOTOBJIEHA TMOBEPXHOCTh, a TakKe Hald4YheM Ha Hel
3arpsA3HAOIMUX BCHICCTB WK CIIELHUAJIBHBIX HOKprTPIfI. B paaoe ciydacB, Marcpualibl, U3
KOTOPBIX N3IroTOBJICHBI nmpoBoaa HIIN HUHBIC JJIEMCHTHI, UMEHOT CIICLIUAJIbBHBIC
AHTUAATC3NOHHBIC TMOKPBITUA, Ha KOTOpPBIC HEBO3MOXHO HAOeXHO 3aKpEIUTh
TCPMONHAUKATOPHDBIC HaKJIEUKH. OTI[eJ'IbeIe CJIOKHOCTU MOIyT 6bITb CBA3AdHBI C KJICEBBIM
cnoeMm. OH MOKET TEPSITb CBOM CBOIMCTBA ¢ TEYEHHEM BPEMEHH, aAre3usi MOKET 3HAUUTENbHO
YXYIIIAThCS C POCTOM TeMrepaTypsel. bojiee TOro, cam Kiiei MOXKeT pacriiaBiIsiTbCsl, BHITEKATD,

nomnagatb BHYTPb KJIIEMMbI U CO3/1aBaThb I/ISOJ'IﬂLII/IOHHbII\/'I clioit MECKIY KOHTAKTOM U KJ'IGMMOI\/'I,
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U T€M CaMbIM YCKOPSATh pa3BuTHe Aedekra. HakoHew, HCnonp30BaHUE HHINKATOPA C KIEEBBIM
CJIOEM CYIIECTBEHHO YCJIOXKHSET MPOLECC IEMOHTaka CpadOTaBLIEro TEPMONHINKATOPA, UIH
TEPMOMHIUKATOPA 3a MpEAesiaMH CpPOKa SKCIUIyaTalldd, a TaKXke NpU HeoOXOTUMOCTH
NPOBENEHUS] PEMOHTHBIX Pa0oT.

VYKa3aHHbIE HEOOCTATKH MOTYT OBbITh YCTPaHEHbl NPH NPUMEHEHHH YCTPOHCTBA
KOHTPOJISI IEPETPEBOB 3JIIEMEHTOB AJIEKTPOOOOPYIOBAHMS, MPEACTABISIONIEr0 COO0H KIHIICY,
BBIMTOJIHEHHYI0 M3 TEPMOXPOMHOTO MaTepHaja, HeoOpaTUMO MEHSIOIIEro CBOW IBET NPHU
HArpeBe BBILIE MOPOTOBOH TeEMIIEpaTyphl, KOTOPAsl JIETKO yCTAHABJIMBAETCS, B YACTHOCTH, HA
3NIEKTPUUECKHe MpoBona. JJaHHOe yCTPONHCTBO BBIOPAHO B KAYECTBE MPOTOTHUIIA 3ASBICHHOTO
TEeXHU4YeCKOoro pemeHus [https://iriss.com/safe-connect-thermochromic-solution/thermo-clip-
series/]. Marepuan knunchl cogep:kut 5-10% TepMOXpOMHOrO COCTaBa, 00eCMeYnBAIOIIETO
HeoOpatnuMmoe u3MeHeHue IBera, U 90-95% HeraJoreHM3MPOBAHHOTO IOJUIPONHIICHA,
00J1a1aro1mero CriocoOOHOCTRIO K CAMO3aTYXaHHIO M BBICOKOH AUAJIEKTPUUECKON MPOYHOCTHIO.
Knunca nmpenHasHaueHa Uil YCTAHOBKHM HA BHEINHIOK H3OJISALHUIO 3JIEKTPUYECKOTO Kades
NyTeM 3alleKUBaHMUA IPH TNPHIOKEeHHH Hebonbmoro ycwims. OHa MoxeT Oe30macHO
MOHTHPOBATbCA Ha KOHTPOJIUPYEMBIE 3JIEMEHTHI 3JIEKTPOOOOPYIOBAHUS, HAXOMSALIHECS MO
HampsbkeHneM. B 3aBHCHMMOCTH  OT  pa3Mmepa  OMNHCBIBAEMbIE  YCTPOHCTBA  MOTYT
YCTAaHaBJIUBATBCA Ha NpoBoAa AuaMeTpoM OT 2.3 10 31 MMm. [1oCKONBbKY KperuieHUe KIIUMCHI
o0ecrieynBaeTcsl 3a CUET YIPYrOCTH MaTepuasia, U3 KOTOPOrO OHAa HM3TOTOBJICHA, TAaKOW
WHIIMKATOP MOXKET HaIEKHO 3KCIUTyaTUPOBATHCS HA MPOBOAAX, padOTAOIINX ¢ TEPEMEHHON
HArpy3KoH, TO €CTh B LIMPOKOM JAHAINA30HE TEMIIEPATYP.

[TpuHUMD neHCTBUS TEPMOXPOMHOTO COCTABAa OMMCAHHOTO BBIIIE W3IENUS, MO BCEH
BUIMMOCTH, OCHOBAH Ha IUIABJIEHUH KPHCTAJUIOB IIUTMEHTA, C MOCIEIYIOUIUM PaCTBOPEHHEM
JKHIKOTO paciuiaBa IMUTMEHTa B MaTepuaylie MaTpulbl NPU TOCTIKEHHU IOPOTOBOU
temnepaTypbl. Ilocie OXia)meHus pacTBOp NMUIMEHTA HE KPUCTAJUTU3YETCS B HCXOIHOE
COCTOSIHME, 4YTO O0OeCneunBaeT COXPAaHEHHE BHEINHErO BHAAa CpabOTaBIIEro H3IEIIHA.
HavanpHast Temneparypa U3MEHEHHs LBETa paccMaTpUBaeMOW KIHIChl coctaBisier 53 °C,
3asiBIEHHAss MPOM3BOOUTENEM TOYHOCTh Haudaja W3MeHeHus mBera coctasisier +/-1 °C, a
auana3oH cpadaTeIBaHUs KIUICH cocTaBisieT 18 °C, MOCKONbKY, KaK YKa3aHO B TEXHHUECKUX
XapaKTEPUCTUKAX OIMUCHIBAEMOTO YCTPOWCTBA, MOJHOE HEOOpaTUMOE H3MEHEHHUE I[BEeTa
KIunchl poucxonuT npu 714/-1 °C. Takxke ciaenyer OTMETUTb y3Kui Habop Temmepartyp
cpabaThIBaHMS IPUBEAEHBIX B IPOTOTHIIE KITUIIC, KOTOPBII HE MO3BOJISIET UCTIONB30BATh UX JJIS
OLIEHKU COCTOSIHUSI KOHTAKTOB M KOHTAKTHBIX COCAMHEHUH 3JeKTpoobopynoBanus. Bpewms, 3a

KOTOpPO€ MPOUCXOAUT cpadaThiBaHWE MPENJIOKEHHOW B MPOTOTHIE KIUMICHI (IIBETOBOH
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nepexon), cocrasiseT A0 20 CeKyHA, YTO He MO3BOJsAET 3aQUKCUPOBATh KPATKOBPEMEHHbBIE
NEPETPEBBI KOHTPOIUPYCMBIX 3JICMCHTOB MOKET IMPUBOAUTDH K JIOXKHBIM Cpa6aTbIBaHI/I$IM 5041
HecpabaTbiBaHHsIM H3enusi. Kpome Toro, Ha yCcTpoiCcTBe MPOTOTUIIA HE YKa3aHa TeMIepaTypa
L[BETOBOI'O MEPEX0/Ia, YTO AEIAET HEBO3MOXKHBIM ONpeeSieHne MAaKCUMAJIbHOM TeMIIepaTyphl,
IO KOTOPOH HAarpeBajuChb KOHTPOJHPYEMbIe OJJIEMEHThl, B MOMEHT OcMoTpa 0Oe3
HCIOJIb30BAHUA JOTIOJIHUTCIBHBIX CIIPABOYHUKOB WA TEXHUYECKO AOKYMEHTAIUU.

HCXOI[ﬂ N3 JCTAJbHO U3YyYCHHOTO HaMU YPOBHA TCXHUKU CICAYCT, YTO, HCCMOTPS Ha
OonbLI0H BEIOOP TEMIIEPATYPHBIX HHANKATOPOB, PA3JIMUHBIX KaK 10 MEXaHU3MY JEHCTBHS, TaK
U TI0 KOHCTPYKIIHOHHOMY UCTIOJTHEHUIO, CYIIECTBYET MOTPEOHOCTh B yIOOHBIX U 0€30MaCHBIX
AJi4  MOHTaXa H SKCILTyaTallun YCTpOﬁCTBaX perucTpanu MOPEBbIICHUA HOpOFOBOfI
TEMIIEPATYPbI JJIEKTPUUECKUX NIPOBOAOB, UMEIOLIUX !

- BBICOKYIO TOYHOCTb U CKOPOCTb CpaOaThIBAHMS,

- HeoOpaTuMocTh cpabaThIBaHUS,

- HU3KYIO TOpPrOYECTb U BOCIIJIAMCHACMOCTD,

- BBICOKYIO JJIEKTPUUYECKYIO MPOYHOCTb U JU3JIEKTPUIECKUE CBONCTBA,

- 00TaparoIx rHOKOCTBIO, IPOYHOCTHIO U BO3MOXKHOCTBIO HA/IE)KHOTO KPETIIICHHS [T
TJIOTHOI'O NPUJICTAHUA K Pa3JIMYHBIM ITOBEPXHOCTAM.

IIpn 5TOM mnpUHOMIT OEHCTBUS TAKWX MHANKATOPOB AOJDKEH OBITh OCHOBaH Ha
TUIABJIEHHH TEPMOUYYBCTBUTEIBHOTO KOMIIOHEHTa, 00€CIEeYHBAIOIIETO:

- COXpaHEHHe HMCXOMHOTO COCTOSHHSI NPU TeMIlepaType, He3HAYMTENbHO MEHbLIeH
MOPOTrOBOW,

- HE3aBUCUMOCTb TeMIepaTypbl cpadaThIBaHUsI OT BPEMEHU BO3ICHCTBUS,

- OTCYTCTBUEC MPCKACBPEMCHHOI'O Cpa6aTbIBaHI/I$I.

TexHuueckoe peleHne HampaBIeHO Ha CO3AaHIe 0e30I1acHOro, yI0OHOrO B IIPOCTOrO
IUIT MOHTa)ka W SKCIUTyaTallud YCTPOHCTBA i HeoOpaTUMOW perwcrpanuu  ¢akra
NPEBBIIIEHUsT TTOPOrOBOM TEMITEPAaTyphl B 3JIEKTPOYCTAHOBKAX, BBINIOJHEHHOTO B (opme

KJIUIICHI.

Tepmunbl u onpeaeieHus!, HCNOJIb3yeMble B HACTOSIIIEM TeXHHYECKOM pelleHHH
ITon “kaunCol” TOHMMAETCS SJIEMEHT, BIOJIHEHHBIN B (popMe 00BeMHOI GUTYPBI CO
CKBO3HON BHYTPEHHEH MOJOCTBI), MPEANOYTUTENBbHO, KPYIJIOM B CEYEHUH, B KOTOPOU
BBITIOJIHEH pa3pes, MO3BOJISAIOIIMN YCTaHABINBATh KIMIICY Ha LMJIMHAPUYECKUE WU ApYyrue
OOBEKTBI, HUMEIINHE KPYIJIOe CeueHHe, Oe3 NPUMEHEHHS JOMOJHUTENbHBIX KPeTexKei.

IIpuMeHUTENBHO K HACTOALIEMY TEXHUYECKOMY PELIEHUIO, IO KITUIICOM IOHUMAETCs U3/1eNIne
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C paspe3oM, MpeaHa3HauYeHHOE ISl Pa3MEIIeHUs] Ha SJEKTPUYECKHX MPOBOAAX, (QUKcamus
KOTOPOTO MPOUCXOUT 3a CUeT YIPYTUX CBONCTB, & YCTAHOBKA MJIM CHATUS C MIPOBOAA MOXKET
NPOUCXOIUTh MyTEM 3alleJKUBAHUs KJIMIICHI HA MPOBOA, O3 CTaauu MpOAEBaHHUsS MPOBOMA
CKBO3b KJIUIICY.

“TepMOMHAMKATOPHAS KJIMICA” — 3TO YCTPONUCTBO, BHIIOJHEHHOE B (POpPME KIIUTICHI
U C BO3MOXXHOCTBIO PErHCTPALIMM MPEBBIIIEHUS 3JIEMEHTOM, Ha KOTOPOM OHa YCTaHOBIIEHA,
3a/laHHOIl  TMOpPOroBOM  TeMIEepaTypbl 32 CYeT TEPMOYYBCTBUTENbHBIX  3JIEMEHTOB,
pacMoJIOXKEHHBIX Ha KIMUIICE, BCTPOCHHBIX B HEE WM BXOJSIIMX B COCTaB MaTrepuaia, U3
KOTOPOI'O OHAa U3rOTOBJIECHA.

ITon TepMuUHOM “TepMOYYBCTBHTEJbHBII MaTepuan’ IIOHUMaeTCcsi MaTepual,
KOTOPBII CTaHOBUTCA OoJjiee MPO3payHbIM IJIsI TIO KpaiHed Mepe 4acTh BHUIMMOTO CBETA
OTHOCHUTEJIbHO MCXOJHOI'O COCTOSIHUSI IIPU HarpeBe BbIllE NMOPOTOBONM TeMIepaTypbl, U He
BO3BPAIA€TCsi B  HMCXOJHOE  COCTOSHHE  IOCJ€  MOCAEAYIOIIEro  OXJIAKACHHUS.
TepmouyBCTBUTENBHBIH MaTepHall MOMKET COCTOATb, HANpuUMep, U3 HHAMBUIYaJIbHOTO
OPTaHUYECKOTO COETUHEHHUS MIIH COJIM OPTaHMYECKOW KHCIIOTHI, MPETepIeBaroInX (Ha3oBbIid
nepexo]| MpHu AOCTH)KEHHUH MOpPOroBOIl TeMIeparypbl, WM U3 cMecH BelecTB. Kpome Toro,
TEPMOYYBCTBUTEJbHBIM  MaTepuajd MOXKET JIONOJHHUTENbHO BKJIIOUATh  CBs3YHOLIee,
NpeACTaBJICHHOE, HampuMep, OpPraHMYeCKMMM CMOJaMM, JJid  Jydlledl  ajre3uu
TEPMOUYYBCTBUTEJILHOTO MaTepraa Ha THOKOI OCHOBE, U APYTrHe NOOaBKH.

B HacTosilieM TEXHUYECKOM peLIEHUH MHCIIONb3YeTCs TEePMUH ‘“‘TJIa3MpoBaHue”,
o0o3HavaOMMi Tporiece OOpa3oBaHHUs PABHOMEPHOTO CJIOSI ONHOH TEPMOAMHAMHYECKOH
(ha3bl BOKpYT 4aCTHULIbI APYTOH TEPMOAMHAMUYECKOH (assl.

TepmuH “moporosasi Temmeparypa’ WM “NMOpPOroBoe 3HAYeHHe TeMIepaTypbl’
0003HauaeT YHCICHHOE 3HAYEHUE TEeMIIEPaTypbl, TPU KOTOPOM MPOHCXOAUT HEOOpaTumMoe
U3MEHEHHE CBONCTB TEPMOYYBCTBUTEIBHOIO Marepuana. B 3asBlIeHHOM TeXHHUYECKOM
peLIeHNH TOYHOCTh PETUCTPALINH TIPEBIIIEHHs TIOPOroBOii TeMmnepaTypsl cocrasisier S °C.

IToa TepMUHOM “TOYHOCTH perucTPaALUH NMPeBbILIeHUs IOPOroBoii TeMnepaTypbr’
MOHUMAETCS ClIEAYIoLIee:

1. JIo MOMEeHTa JOCTHXKEHMsl YCTPOWCTBOM TEMIIEPATyphbl, PABHOW MMOPOrOBOU
TeMIlepaType COOTBETCTBYIOILEr0 TEPMOUYBCTBUTEIBHOIO MaTepuaja 3a BbIUETOM 3HAaueHUs
3asiBJICHHON TOYHOCTH, U3MEHEHUs MIPO3PAaYHOCTH COOTBETCTBYIOILETO
TEPMOYYBCTBUTEJIBLHOIO MaTepHalia U BHEIIHErO BUa YCTPOIICTBA HE MIPOUCXOIUT.

2. llpu TemmepaType, pPaBHOM WM MPEBBILANOIIEH MNOPOrOBYKH) TEMIEPATYPY

COOTBETCTBYHOLICIO TCPMOYYBCTBUTCIIBHOTO MaATEpUalia IJIIOC 3HAYCHUE 3asIBJICHHOI
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TOYHOCTH, COOTBETCTBYIOLIUN TE€PMOUYYBCTBUTEJbHBIM MaTepualsl sIBJISIETCS NMPO3PAayHbIM, a
yCTPOHCTBO MPUOOPETAET BHELTHUIA BUA, OTIMYHBIA OT HCXOJHOTO.

3. TouHoe 3HaueHHe TeMmIepaTypbl (pa3oBOro mnepexoga TEPMOUYBCTBUTEIBHOTO
KOMIIOHEHTAa HAXOJAUTCsl BHYTPU 3asBJICHHOTO JMana3oHa M JONOJHUTENBbHO He
yCcTaHaBIuBaeTcs. TOYHOCTb perucTpalud MPeBbILEHHS IOPOrOBOIl  TeMmIepaTypel,
OTIpeneNIeMO HACTOSIIIUM TEXHHYECKIM pelneHneM, cocrasisieT S °C.

“Ma30BbIH Mepexoa’ — 3TO MEPEXO]] BEIIECTBA U3 OHOW TEPMOAMHAMUYECKOH (a3bl
B APYT'YIO IIPU U3MEHEHUHU BHEUIHUX YCJIOBUM.

K TepModyBCTBUTENPHOMY MaTepuajy, KOTOpPbI mpetepries (a3oBbIA MEPEeXor C
yBEJIMUYEHHUEM NPO3PAvYHOCTH, B HACTOSIIIEM TEXHUYECKOM pELIEHWH NIPHUMEHEH TEepMUH
“cpaGaTbiBaHue”. YCTPOICTBO, B KOTOPOM TEPMOYYBCTBUTEJbHBIH MaTepual H3MEHUI
NPO3PavHOCTh, 0003HAUAETCS KaK “‘cpadoTaBiiee”.

“/ledpekT” — OSTO HECOOTBETCTBHE OOBEKTa TPEOOBAHMSIM, YCTAHOBJIEHHBIM
JIOKyMEHTAIUeH XOTs Obl 10 OTHOMY MOKa3aTelto.

ITon “ycTOHYHBOCTBIO K BO3rOPaHMIO  TIOHMMAaeTcs CIIOCOOHOCTh Marepuaia
MIPOTUBOZIEHCTBOBATh TOPEHUIO MO/ AEHCTBHEM HCTOUHUKA 3a’KUTAHMUSI.

TepMuH “a/iekTpHyeckasi MPOYHOCTL ONpeseNseT CBOWCTBO JAHHOIO YCTPONCTBA
BBIIEP’)KUBATh NPUJIIOKEHHOE K HEMY D3JIEKTpUYeCKOoe HalpspkeHue. JlpyruMu crioBamuy,
3JIEKTPUUECKasl POYHOCTb — 3TO MUHHUMAJIbHAsI HAIIPSDKEHHOCTD BJIEKTPUYECKOTO MO, pU
KOTOPO# HACTymaeT npodoH yCTpoiCTRa.

TepmuH “auanekTpHYecKHil’” 03Ha4YaeT CBONCTBO JAHHOIO YCTPONHCTBA BBIEPKHUBATh
MPUJIOKEHHOE K HEMY 3JIEKTPUUECKOe HalpsiKeHUe, IPU 5TOM MUHHUMallbHasl HalpsiKeHHOCTh
JJIEKTPUYECKOTO TOJs, TPHU KOTOPOM HAcTymaeT mpoOOH yCTPOHCTBA, MPEBBILAET
3JIEKTPUUECKYIO IIPOYHOCTh BO3AYyXa.

TepmuH “ynpyrocts” pacKpbiBaeT CIIOCOOHOCTh TBEPIOTrO MaTepHalia BO3BPAINAThCs
B M3HAYAJIBbHYIO (OpMy NpH ynpyroi nedopmanuu, T.e. ynpyruii Matepuan aehopMupyercs
NOCJIe MPUJIOKEHHON Ha HEro BHEINHEH CHIIbI, HO BOCCTAHABJIMBAET HAYAIBHYIO (OpMy U
pasMep nocie NpeKpaleHust BO3AENUCTBUA 3TOU CUIIbL

TepmuH “ObICTpbIN HATPEB” COOTBETCTBYET HAIPEBY ITOBEPXHOCTU C YCTAHOBJIEHHBIM
Ha HEe YCTPOWCTBOM CO CKOpOCThO He MeHee | °C/cek. AOCONMIOTHOE 3HAYEHUE BBIOPAHO
SKCIEPTHO HCXOAs M3 CKOPOCTH HarpeBa 3JIEKTPUYECKUX KWJI IpU BO3HUKHOBEHUU

aBapPIfIHbIX PEXUMOB, TOKOB KOPOTKOI'O 3aMbIKaAHUA UJIM ITYCKOBBLIX TOKOB.
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ITon TepMHUHOM “NPO3pAYHBII~ TTOHINMAETCs] CBOHCTBO Marepualia MpoIycKarh Oosnee
90 % magarolero Ha HEro cBeTa. TepMUH “HeNMpPO3PAavYHbII’ XapaKTepU3yeT MaTepual,
nponyckaromui He 6osee S0 % magaromero Ha Hero CBeTa.

TepMuH “IJIACTHYHOCTBH  PACKPHIBAET CIMIOCOOHOCTh MaTepuaja NpH H3THOe BOKPYT
LWTHHAPHYECKOH TOBEPXHOCTH IMOBTOPSITH ee hopMy Oe3 moTepu PyHKIIHOHAIBHBIX CBOICTB.
ITon TepMHHOM ‘JaCTHYHOCTH HA PACTSLKeHHe/cKaTHe  IOHHMAEeTCsl COXPaHEeHUe
(YHKLMOHAJIBHBIX CBOWCTB MaTepuaia NPU NPWIOKEHHUH CHJIbL, JEHCTBYIOLIEH B JIFOOOM
HaINpaBJI€eHUU B IUIOCKOCTH, MapajuieIbHON IJIOCKOCTH PacloJIOKEHUs] MaTepuasa, a Takxke
MOCJIE€ CHATHSI 5TOU CUJIBL

Tepmun “ruékasi 0CHOBa” OTHOCHTCSI K MaTepuaiaM, oOJaAaroIiM CIIOCOOHOCTHIO
BO3BPALIATHCS B M3HAYAIBHYIO (hOpMy MpH U3rude.

TepmuH “3yacTHYHAS OCHOBA™ U “3JIACTHYHASA 3AIIUTHAS IUIEHKA  XapaKTEePU3YIOT
MaTeprajl OCHOBBI WJIM 3aIIMTHOW IUICHKH, OTHOCSINMHCS K MarepuajaM, OOJalaroIiuM
CNOCOOHOCTBIO U3MEHSTh CBOKO (hopMy Oe3 pa3pbiBa MOJ BHEIIHIM BO3JIEHCTBUEM.

ITon TEepMHHOM “HOBEPXHOCTH CJIOXKHOH TreoMeTpHHM  TIOHMMAaeTCs JIroOast
KPUBOJIMHEHHAST TIOBEPXHOCTb, COAEprKalnas W3THOBI, H3JIOMBl W JAPYrHe HEJIHMHEHHBIC
3JIEMEHTbl C MUHUMAJIbHbIM PaJUyCOM KPUBHU3HBI OT 2 MM. B HacTosfleM TeXHUYECKOM
pelleHn:d B KauecTBE€ MOJAEJIbHOM IOBEPXHOCTH CJIOKHOH TeOMEeTpUM pacCMaTpUBAETCs
LWJIUHIPUYECKAsl TOBEPXHOCTb C MPOAOIbHBIMU BOJIHAMHU PajlyCOM KPUBU3HBI OTAENBHOIO
sneMeHTa n3ruba R =2 mm.

ITox TepMuHOM “paamyc KPUBH3HbI® H30THYTHIX U LIUJIHUHIPUUECKHUX ITOBEPXHOCTEH
MOHUMAETCS. MAaKCHUMAaJbHBI pajinyC AYTH OKPYKHOCTH, KOTOpas HAWIYyYLINM 0Opa3oM
COBMEILAETCs] C ATUMHU MOBEpXHOCTSAMH. [IpuMeHuTeNnbHO K HACTOALIEMYy TEXHHYECKOMY
pELIEHUIO “MAaJIeHbKHUI paAuyc KPUBH3HBI O3Ha4aeT paJnlyC KPUBHU3HBI OT 2 MM.

ITon TepMuHOM “HMJIMHAPHYECKAS MOBEPXHOCTh TIOHHMAETCs pa3BepThbiBaeMas
3aMKHyTass WJIM HE3aMKHyTas JIMHeHuaTas IOBEPXHOCThb, 0Opa30BaHHAS MapaJulebHbIM
nepeMereHneM PsIMOi - 0Opa3yroel Mo KakoW-1md0 KpUBOJIMHEHHON HAIMPaBIISIOMICH.

Ilon “yanuHeHueM 10 pa3pbiBa’ TOHUMAETCs 4YMCIEHHOE 3HAUY€HUE YAJIHMHEHUE
U3ENUs] MM €ro YacTel NMPU PACTsDKEHHUH, BBILIE KOTOPOTrO HapylIaeTcs: ero Qpusndeckas
LIEJIOCTHOCTh U MPOMCXOANT pa3pbiB. BenmnunHa BeIpaskaeTcs B MPOLEHTAX, 0003HAYAOLINX
HACKOJIbKO YBEJMYMBAIOTCS JIMHEHHbIE pa3Mepbl MaTepuaja IpU €ro pacTsKeHUU
OTHOCHUTEJIbHO COOTBETCTBYIOILINX UCXOAHBIX Pa3MEpOB.

“MuKpPOCTPYKTYpa” — 3TO NPOCTPAHCTBEHHOE B3aHMOPACIOJOKEHUE YACTUL] WUIH

OTAENbHBIX (ha3 MaTepuasa, oTpakaromiee (GopMbl H OPUEHTALIMIO COCTABIISIOIINX MaTepHal
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qacTul. B oTiMume OT XHUMHUYECKOW CTPYKTYpbl WM HAHOUYACTHUL, MHKPOCTPYKTypa
OTIpeneNsAeT TONBbKO (PU3NUECKHe, ONTUYECKHEe U MEXaHUYECKHe CBOWCTBA MaTepuasa, HO HE
BJIMSIET Ha XUMHUYECKHE CBOHCTBA  COCTAaBJSIOLIMX  MHUKPOCTPYKTYPY  BELIECTB.
IIpMEHUTENBPHO K HACTOSIIIEMY TEXHHMYECKOMY PEIleHHUI0, oA “HeoOpaTUMbIM H3MEHEHUEM
MHUKPOCTPYKTYpPbI” TMOHHMAaeTCsi HeoOpaTMMoe H3MeHeHHe (PU3NYECKUX, ONTUYECKHX WU
MEXaHUYECKUX CBOIICTB Marepuana OTHOCHUTEJILHO HCXOJHOTO COCTOSIHUS,
COTMpPOBOXKAAIOIIEeCs HM3MEHEHHUEM €ro MHUKPOCTPYKTYPbl, TO €CTb IPOCTPaHCTBEHHOIO
B3aMMOPACTIOJIOJKEHUST YaCTUL[ MM OTAENbHBIX (ha3 marepuaja, WX pasmepa WiH (HOpPMbI
BIUIOTb JIO TIOJTHOT'O CIIUSTHAM YaCTHUI] M 00pa30BaHuUs equHON (a3l

Ilon “npodgunemM mnNOBEPXHOCTH MAKCHMAJBHBIX TeMMepaTyp” IOHHUMAETCs
n300pakeHne, MOKA3bIBAKOIIEe paclpeiesieHne MaKCHUMAJIbHBIX 3HAYEHUH TeMIepaTypHbIX
nojiell Ha KOHTPOJNUPYEMOH TOBEPXHOCTH M MO3BOJBIIOLIEE ONPEAENHTbh 00JacTu
MOBEPXHOCTH, KOTOpble B TeUeHHE 3aJaHHOTO BPEMEHM HarpeBajiiiCh BbIIIE€ IOPOTOBBIX
TeMIepaTyp.

Tepmun “TBepaas paza” pacKkpbIlBa€T CTPYKTYPY MaTepuasia, CONEPKAIIYI0 YaCTHIIbI
TBEPJOTO BEIIECTBA MPOU3BOJILHON (POPMBIL, KaKAast U3 KOTOPBIX UMEET KaK MHHHMYM OIHY
TOUKY, TpaHb WIH pedpo, COMPUKACAIOIIYIOCS C COCETHEH YacTHIEH M COCAMHEHHBIX MEXIY
co0oH TakiM 00pa3oM, YTO Ka)KIbIH 3JIEMEHT TBEPIOH (ha3bl MOKET OBITh COETUHEH C IPYTUM
€€ JJIEMEHTOM €IMHOW JIOMAaHOMW JINHHMEW, KaXAas TOYKa KOTOPOH HaXOAUTCS BHYTPU 3TOU
¢a3pl. B 3aBucuMoctu oT (OpPMBI U pasMEpPOB HYACTHILl TBEPIOTO BEIECTBA HEMpPEpPbIBHAS
TBepaas (aza MOXKET UMETh SUEHUCTYIO, 3€PHHUCTYIO, BOJOKHUCTYIO, KPUCTAJUIMYECKYIO WJIU
Yelyn4aTyro CTPYKTYpYy.

TepMuH “HenpepbiBHasi razoBasi (paza” XapakTepusyeT B3aUMHOE pacloJIOKeHHe
MYCTOT M O3HAYaeT, YTO IyCTOTbI SBJSIFOTCS MPEUMYINECTBEHHO ‘‘HEU3OJHPOBAHHBIMU
(“cBA3aHHBIMM ) M COOOIIAOTCS MEXY COOOH MOCPEACTBOM OTBEPCTHUH, NOP MJIM KaHAJIOB.
IIpMeHUTENPHO K HACTOSIIIEH 3asBKe MOA MPEUMYIIECTBEHHO HENPEPBIBHON ra30Boi (a3oif
MOHUMAETCSl TAKOE€ PACIIOJIOXKEHHE IMyCTOT BHYTPU TEPMOUYBCTBUTENIBHOIO MaTepuaia, Nnpu
KOTOPOM 0OBEM MyCTOT, COEAMHEHHBIX MEXKAY COOOH 1 00pa3yIOLINX HEMPEPBIBHYIO FA30BYIO
¢a3y, npeBblmaer 00beM U30JIUPOBAHHBIX ITyCTOT.

Tepmun “BelecTBO, o0ycaoBJHBalOLIee H3MeHeHHe NPO3PAYHOCTH
TePMOYYBCTBHUTEJIBHOI0 MAaTepHaJia NMPH Harpese Bbillle NMOPOroBOH TeMmepaTrypbl”
O3HavaeT WHIMBUIYaJbHOE BELIECTBO, BXOZsIlee B COCTaB TEPMOUYBCTBUTEIBHOIO
MaTepHala, UMerlIee TeMneparypy (asoBoro mnepexona BOJNU3U MOPOTOBOH TeMITEPATYPHI,

HaJIUIHUE KOTOPOro O6YCJ'IOBJ'II/IBaeT U3MEHCHUEC BHCIIHEIO BHOA TEPMOHWHAUKATOpPA IMpPHU
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JOCTH>KEHUM MOPOrOBOM TEMIEPATyphbl, U yAAJEHHE KOTOPOro M3 TEPMOYYBCTBUTEIBHOTO
MaTepHuaja MPHUBOAMT K IOTEPE CBOHCTB HEOOPATUMOIO HM3MEHEHHUs MPO3pPavyHOCTH IMpU

JOCTH>KEHUH MOPOTOBOM TEMIEPATYPHL.

CymHOCTb TeXHHYECKOro peLieHust

Hacrosimmee TexHM4Yeckoe peLIEHHE CO3JaHO MUl TOBBILICHHS O€30MacHOCTH
SKCIUTyaTallly 3JIEKTPOOOOPYIOBAHUS, TIPHU IMOMOINU MPOCTOro, 0e30MacHOro u yaoOHOTO B
MOHTAak€ YCTPOWCTBA, BBIMOJIHEHHOTO B (pOpMe KIIUIICHI, MPEeIHA3HAUYEHHOTO ISl KPETUICHHS
HAa MPOBOAAX WJIH JPYTUX 3JIEMEHTaxX 3JIEKTPo0oOOPYAOBaHMUS, MO3BOJISIIOIIEe OBICTPO, HAIEIKHO
U JOCTOBEPHO BBISIBJIATH AE(PEKTHI, CBI3aHHBIE C U30BITOUHBIM HATPEBOM, ITyTEM HEOOPATUMON
peructpaunu (pakra NPEBBIIEHUS KOHTPOJHPYEMBbIM 3JEMEHTOM 3JIEKTPOOOOPYIOBAHHMS
33JaHHOM MOPOrOBOM TEMIEPATYPBL

3anaqeil HacTOsILEro TEXHUYECKOTO PEeLIeHUs IBIIAETCs CO3/JaHIe TAKOrO YCTPONCTBA,
BBITTOJIHEHHOTO B (POpPME KITUIICHL.

TexHuueckuil pe3ynbTaT 3asBIEHHOIO TEXHUYECKOTO peLIeHUs 3akiiovaercs B
MOBBIIEHUH O€30MaCHOCTH HKCIUTyaTaluH SJIEKTPOOOOPYIOBAHHSI.

VYka3aHHBI TEXHUYECKUH pe3ysbTaT JOCTUTAETCS 32 CUYET OBICTPOro, HAIEKHOTO U
JOCTOBEPHOTO BU3YAJIbHOTO BBIABICHUS e(EKTOB, CBSI3aHHBIX C M30BITOYHBIM HArpeBOM,
NyTEM HEOOpaTUMON perncTpauui (akra MPEBBILICHUS 3JIEMEHTOM 3JIEKTPOOOOPYAOBaHUS
3alaHHOH TIOPOTOBOM TEMMEpaTyphl, YCTPOWCTBOM KOTOpOE yIOOHO, HAa/eKHO M Oe30MacHO
yCTAaHABJIMBAThH HA MPOBOJA U APYTHE SJIEMEHTBI 3JIEKTPOOOOPYAOBAHHUS.

TexHudeckuil pe3yapTaT [OOCTUraeTcs 3a CUeT YCTPOWCTBA JJIs1 PErucTpalyu
MPEBbILIEHNs] IOPOrOBOI TEMIIEPATYPbI, BKJIIOUAIOLIEr0 HEMPO3payuHyo MO KpaliHel Mepe s
YacTH BUIMMOTO CBETa OCHOBY, BBIOJIHEHHYIO B (pOpPME KIUICHI, YACTUYHO MOKPBITYIO C
JULIEBOM CTOPOHBI TEPMOYYBCTBUTENbHBIM MAaTEpPHAOM, HEOOPaTUMO M3MEHSIOLIIM
MPO3PAaYHOCTb OTHOCHUTENBHO HCXOJHOTO COCTOSIHUS NPU HarpeBaHUM BbIIIE [OPOrOBOM
TEeMIIEpaTyphbl.

3asiBIIEHHOE YCTPONUCTBO 00aaeT CBOMCTBAMU HEOOPATUMBIX TEPMOUYBCTBUTEIBHBIX
HUH/IMKATOPOB, NPUHLIAN ~ JeNWCTBUSA  KOTOPBIX  3aKJIO4HaeTcss B TUIaBJIEHUU
TEPMOYYBCTBUTEJIBHOIO MaTepuaia, COMNPOBOXKIAOIIUMCI H3MEHEHHEeM MPO3PavyHOCTU
OTHOCHUTEJIbHO HCXOAHOrO COCTOSHUs NPU HAarpeBaHUM BbIIIE MOPOrOBONH TeMIIEpaTyphl.
Hcnonp3oBaHMe TakKOro MpHHLMINA pPErUCTPallMUd TeperpeBa o0ecrnedynBaeT OBICTpPOE,
HAJIe)KHOE M JIOCTOBEPHOE BBISBJICHHE NE(DEKTOB, CBSI3aHHBIX C HM30BITOUHBIM HArpPEBOM.

IIpensmaraemMoe yCTpOMCTBO BBINOIHEHO B (POPMBI KIIUIICHI AJist 0OecredeHns: ero yaooHoro,
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HaJIe)KHOTO U 0€30MaCHOTr0 MOHTaKa, 3aMEHbI FJTH ICMOHTAKa Ha IIPOBOJIA U APYTHE 3JIEMEHThI
3NEKTPOOOOPYIOBAHMS, & TAKXKE IUIOTHOTO TMPWJIETaHUS TEPMOYYBCTBUTEIBHOIO CJIOSI K
KOHTPOJMPYEMbIM 3JIEMEHTaM Ul  JIOCTOBEPHOH peructpauuy (axkra MpPEeBbILICHUS
MIOPOrOBOM TEMIIEPATYPhl HA BCEM CPOKE SKCIITYaTaLUH.

B kaudectBe 0OBEKTa KOHTPOJIS MO HACTOALIEMY TEXHHYECKOMY PELICHHUIO BBIOPAHBI
3JIEMEHTBI 3JIEKTPOOOOPYAOBAHMSI, B YaCTHOCTH, JJIEKTPUYECKHE TMPOBOAA C IOJIMMEPHOM
U30JISALUEH, PACIMONOKEHHBIE BHYTPH 3JIEKTPOIIUTOB. IJTO OOYCIIOBIEHO HECKOJIBKIMHU
npUdrHaMH.  Bo-mepBbIX,  HAAEKHOCTb U 0O€30TKa3HOCTh  (YHKIMOHHPOBAHUS
3JIEKTPOYCTAHOBOK  SIBJSIETCS B&KHBIM W HEOTbEMJIEMbIM  (AaKTOPOM  OOecTeueHHs
0e30MacHOCTH M HAEKHOCTU (PYHKIIMOHHMPOBAHHUS MPAKTUYECKH BCEX BHUAOB IPOU3BOACTB,
OOBEKTOB COLMAIILHOIO HA3HAUEHHs], TPAHCIOPTa, TOPOACKONW MH(pacTpyKTypbl U mp. Bo-
BTOPBIX, 3JIEKTPOYCTAHOBKHU SIBJIAFOTCS HMCTOYHUKOM MOBBIIIEHHOW IMOXKAPHOW ONACHOCTH.
IToxkappl MO TpPUYMHE HAPYLUIEHUH NPAaBWI SKCIUTyaTALUU SJEKTPOOOOPYIOBAHHUS UM
HEKa4eCTBEHHOIO0 MOHTAXXa 3aHMUMAIOT IIEPBOE€ MECTO I0CIe€ HEOCTOPOXKHOrO OOpaleHus ¢
orHeM. B-TpeTpux, B OONBIIMHCTBE CIy4aeB, TPAAUIIMOHHbIE METOIBI TETNIOBOTO KOHTPOJI,
HaIpuMep, TEIUIOBU3NOHHBIA OCMOTP B 3JIEKTPOLIUTAX MAT03(pPEeKTHBHBI, B CHITY CIOKHOCTH
CO3JaHUsl PEKMMAa MAKCUMAJIbHOW HArPy3KM WM M3MEPEHUsT TOKAa HArpy3Kd B KaxAOM
OTZENBHOM MpoBOJe. TeM He MeHee, AJd CHIKEHHUs MOXKAPOOMACHOCTH JJIEKTPOYCTAHOBOK,
0c0OEHHO B MecTax, 00JIaaroIX BBICOKOH IMOCTOSIHHOHN MOYKapHOH HArpy3KOH, HEOOXOIUMO
BBISBJISITH NEPETPEBbI  OTHENBHBIX 3JEMEHTOB 3JIEKTPOOOOPYAOBAaHUS, B YaCTHOCTH,
ANEKTPUYECKUX TMPOBOIOB, HA HA4YaJIbHOW CTaauu pasBUTUsA Aedekra, HE HOIMycKas
BO3SHUKHOBEHUSl aBAPHHMHBIX cHTyaruil. Takum o00pa3oM, LEJbI0 CO3MaHUS 3asiBICHHOTO
YCTPOHCTBA SIBISUIOCH OOECIeUeHHE MOCTOBEPHOW M HAAEKHON PErucTpalyy Ieperpesa
3JIEMEHTOB 3JIEKTPOOOOPYAOBaHMs, B TOM YHCJIE€ Ha OOBEKTAaX C BBICOKOH MOKapHOM
HArpy3Komu.

Hcnonb30BaHust TEpMOYYBCTBUTENIBHOIO MaTepuajla OCHOBAHHOIO Ha IJIABJIEHUHU
TEPMOYYBCTBUTENBHOIO MAaTepHaNa, COMPOBOXKAAIOLIErOCS W3MEHEHHEM MPO3PavHOCTU
OTHOCHUTEJIBHO HCXOJHOTO COCTOSHMSI IIPU HArpeBaHuM A0 IOPOrOBOM TEeMIEPaTyphl
o0ecrieunBaeT:

- HeoOpaTUMOCTh BH3YyaJIbHOTO 3(dexra cpabaThiBaHus;
- BBICOKYIO CKOPOCTb CpaOaThIBaHHs yCTPOUCTBA,
- COXpaHEHHE HCXONHOIO COCTOSIHUSI TNPU TEMIepaType, HE3HAUUTENbHO MEHbIIEH

MIOPOrOBOW;
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- HeoOXonxuMasi TOUHOCTb TEMIepaTypbl CpadaThIBAHUS, BHE 3aBUCIMOCTH OT BPEMEHHU

BO3/ICHCTBUS TEMIEPATYPHL.

BrinosHeHne OCHOBBI TEPMOYYBCTBUTEJIBHOIO HWHAMKATOPA B BHIE KIHUICHI TAKXKE
UMeeT Psii NPEUMYLIECTB!

- TIO3BOJISIET MPOCTO, HAAEKHO M OE30IIaCHO MOHTHPOBATh TEPMOHHAMKATOP Oe3
UCIIOJIB30BAaHUSI KJIEEBBIX COCTABOB, a TAaKK€ MPOBOAUTH €ro 3aMEHy Ha IPOBOAA
3JIEKTPOLIUTOB, B TOM YHCIE B TPYAHOAOCTYIHBIX MECTAaX 3JIEKTPOYCTAHOBKH, C OJHM3KUM
PacHoIOKeHHEM KOHTPOJIHPYEMBIX 3JIEMEHTOB 3JIEKTPOOOOPYIOBAHMS,

- TEPMOMHAUKATOPHBIA CJION IJIOTHO M PABHOMEPHO IPUJIETaeT C KOHTPOJIHUPYEMOU
MOBEPXHOCTH 3JIEKTPOOOOPYIOBAHUS,

- HaJI©)KHOE KPEIUICHNE B YCJIOBHAX BO3AEHCTBUS CIEAYIOIINX (aKTOPOB: KosnebaHHe
TEMIIEPATYPbl OKPYXKAOLIEH Cpeabl, MEXaHUYECKOTO BO3AECUCTBUS, TEIUIOBOIO PACLIUPEHUS
MaTepuaia KOHTPOJIUPYEMOTrO 3JIEMEHTa 3JIEKTPOOOOpYIOBAHNS U T.IL.

ITepeuncnennsie Bbimle (aKTOPpl O0ECMEUMBAIOT HAACKHYIO, O€30MacHyl H
IOCTOBEPHYIO palOTy YCTPOHCTBA M PErHCTPALMIO MPEBBIIEHUS KOHTPOIHUPYEMbIMU
3JIEMEHTaMHU 3JIEKTPOOOOPYIOBaHUS 33aJaHHOH MOPOTrOBON TEMIEpaTypbl HA MPOTSKEHUH
BCErO CPOKA SKCILTyaTaluu.

Ha ocHoBy Moxer ObITb HaHeceH HWH(POPMALMOHHBIA 3JEMEHT, BKIFOUAROLIHI
UHpOpPMALIMIO O PErucTpUpyeMol TemmepaTrype, Ui OINEPaTUBHOIO OMpPENeNeHUs Ipu
OCMOTpax YHCJIEHHOIO 3HA4€HHs IOPOrOBOH TEMIIEpaTypbl, KOTOPYK) PErHMCTPUPYET
3as1BJICHHOE YCTPOMUCTBO.

Jlnueasi MOBEPXHOCTh YCTPOICTBA U TEPMOUYBCTBUTEIBHBIN MaTepHall, MOXKET ObITh
MOKPBITA NMPO3PAYHON IO KpPalHEN Mepe I 4aCTH BUAMMOIO CBETA 3JIACTUYHOM 3aLIUTHOU
IIJIEHKOH, YTO AOMOJHUTENBHO 3aLHUINAET TEPMOYYBCTBUTEIBHBIA MaTEPHAT U CaMy KJIUICY
OT BHEIIHUX BO3JIEHCTBUN OKPY’KAIOLIEH Cpeibl, BIAXKHOCTH, Y P-001yueHns 1 MEXaHIMYECKUX
MOBPEXKIACHNUHN, YBEIIMUUBAET CPOK CIYyKObI YCTPOHCTBA M HE AAaeT TEPMOUYYBCTBUTEIBHOMY
MaTepuay CTeKaTb BO BpeMs (ha30BOro Mmepexosa.

Taxke nna npenoTBpallleHHs] CTEKaHWsl PaCIUIaBJICHHOTO TE€PMOYYBCTBUTENBHOIO
MaTeprajia BO BpeMs (Pa30BOTo mepexona, KOTOPOe MOKET CIIY)KUTh MPUYNHON BHEINITATHBIX
Y aBapUMHBIX CUTyalLlll, B MaTepHaje, U3 KOTOPOro U3rOTOBJIEHA OCHOBA YCTPONCTBA, MOXKET
OBITH BBITIOJTHEHO yIITyOJIeHHE AJIS 3aMIOJTHEHUS €r0 TEPMOUYYBCTBUTEIbHBIM MATEPHAIIOM.

B nmpeanouyruTenbHOM ~BapuaHTE  YCTPOMCTBO  00Jamaer  AMAJNIEKTPHUECKUMHU

CBOWCTBaMH, PEATIOYTUTENIEHO UMEET 3JIEKTPUUECKYIO MPOYHOCTh He MeHee S5 KB/mm.
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Martepuan OCHOBbI W 3aIUTHON IUICHKH MPEANOYTUTENIbHO BBIOMPAETCS TAaKHM
o0pazom, 4ToOBI 00eCTIeYnTh OJJHOBPEMEHHOE BBIITOJIIHEHHE CIEAYIOINX KPUTEPUEB!

- YOPYrocTb, THOKOCTh M 3JIACTHYHOCTb, HEOOXOAMMBIE UISI IUIOTHOTO MPHIICTAHHS
YCTPOHCTBA K MOBEPXHOCTSIM KOHTPOJIHPYEMBIX 3JIEMEHTOB 3JIEKTPOOOOPYIOBAHUS, KOTOPbIE
3a4acTyI0 HUMEIOT CJIOXHYK) T€OMETPHIO, C COXPAHEHHEM CIOCOOHOCTH PErHCTPUPOBATH
neperpes ¢ 3asBIEHHON TOUHOCTBIO;

- obecriedueHre HEOOXOIMMOrO TPIKATUS W (DUKCALMM KJIWICHI U HAAEKHOU
¢duKkcam yCTpOMCTBA C COXPAHEHHEM IUIOTHOTO MPHJIETaHus, B TOM YHCJIe, IPU BUOPALIH,
NOJ AEHCTBHEM PA3NUYHBIX (PAKTOPOB OKPY)KAIOLIEH CPenbl, MEXaHMYECKOTO BO3ACHCTBHS,
TEIUIOBOTO PACIIMPEHHSI MaTepraia KOHTPOJIUPYEMOTO 3JIEMEHTA 3JIEKTPOOOOPY IOBAHHUS,

- olecrieyeHnss HEOOXOOMMOrO  CLEIUIEHHs C  3a[IUTHOW  IUIGHKOW U
TE€PMOUYYBCTBUTEIbHBIM MaTEPHAIIOM;

- YCTOWYHMBOCTh K BOCIUIAMEHEHHIO M CIIOCOOHOCTb K CaMO3aTyXaHHIO B CiIydae
BO3JICHCTBHS OTKPBITOTO IJIaMEeHH. BocrmiameHeHHne yCTpOHCTBa, B CBOIO O4Yepenb, MOXKET
MPUBECTH K MOXKAPY B JIEKTPOYCTAHOBKE MIIM BOSHUKHOBEHHIO HJIEKTPHUYECKON AYTH;

- TEIUIONPOBOAHOCTb, AOCTATOUHAS JJIs 0OecneueHus ObICTPOro Mporpesa yCTpoicTBa
U TEPMOUYYBCTBHUTEJIBHOIO CJIOS IO MOPOrOBOI TeMIepaTyphl Uil JOCTOBEPHON U HaIe )KHOU
perucTpanuy KpaTKOBPEMEHHBIX IIEPETPEBOB, a TAK)KE OTBOA TEILIA OT MPEIOIINXCS IPOBOJOB
U KOHTaKTHBIX COCMHEHU,

- HU3Kasl 3JIEKTPOIIPOBOIHOCTD, TIO3BOJISIIONIAS YCTAHABJINBATD YCTPOHCTBO HE TOJBKO
HA 3JIEMEHTBI 3JIEKTPOOOOPYAOBAHUS, MOKPHIThIE M3OSIMOHHBIMEI MaTepUAIaMH, HO TAKXKe U
Ha KOHTAKTHBIE COEIUHEHMs Oe3 H30suuu. BpIcokas »sieKkTpuueckass NPOYHOCTb U
IOVBJIEKTPUYECKE CBOICTBA YCTPOWCTBA B LEJOM HEOOXOmUMBI Ui  OOecTIedeHuUst
0e30macHOr0 HCIONBb30BAHHMS B OJIGKTPOYCTAHOBKAX, JBUTATEISIX MM  PAa3IMIHBIX
ANEKTPUUECKUX MexaHm3Max. OTCyTCTBHE MPOBOJUMOCTH U BBICOKOE 3HAUEHHE HAIPSKEHUS
npo0osi TO3BOJISIET HE AOMYCTHTH BBIXOA M3 CTPOS AJIEKTPUYECKHUX CXEM, BO3HUKHOBEHHS
KOPOTKOTO 3aMbIKaHUS WM 3aKUTAHUS SJEKTPUYECKOH AYrH INPHU KOHTAKTE KIHUICHI C
OTKPBITBIMUA TOKOIIPOBOASIIIUMH 3JI€MEHTAMH,

- COXpaHEeHHEe UCXOMHOM (POPMBI IPU HATPEBAHUH, T.€. MATEPHAIIBI OCHOBBI U 3ALIIUTHON
IUIEHKU HE JOJDKHBI PACIUIABIISATHCS IO TEKYIIErO COCTOSHHS NMPU HArPEBAaHUH 0 BBICOKHX
TeMIepaTyp, BO H30€KaHME OTAENEHUs KJIMIICHI OT IMPOBONA, CTEKAHHUs Pa3MIT4eHHOTO
MaTepHala U MOMaJaHus ero Ha SJIEMEHTBI 3JIEKTPOOOOPYIOBAHHS.

- obecrieueHne CTaOMIBHOTO KPEIUIEHHE HAa KOHTPOJIMPYEMOM 3JIEMEHTE B LIMPOKOM

AHana3oHe TeMIIeparyp (TeMrnepaTypa pa3iokeHus, MpeanouTuTeabHo, Boime 150 °C).
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Hanbonee  mopxomsdmuMu — MaTepuailaMd UL 3TOH  LENH  SIBJSIFOTCSA
raJloreHCoiepsKalle MOJUMEpPBI, MPEeUMYIIEeCTBEHHO MnonuBUHUIXJIOopUA. IlonmumepHsie
MaTepHalbl, B CTPYKTYPe KOTOPBIX MPHUCYTCTBYIOT ATOMBI AJIOTEHOB, 00Iaal0T OJHUMH U3
HanOoJiee BBICOKHMX IOKa3aTesell THOKOCTH U 3JIACTHYHOCTH CPENH U3BECTHBIX MOJHMEPOB.
BBenenne aToMoB rajiOreHOB B MHCIOJB3YIOLIHUECS B KaueCTBE MCXOAHOIO ChIpbsi AJs
MOJIMMEpU3aLM MOHOMEpbI HapylLIaeT UX CUMMETPUI0 U CO3JAET MHOXKECTBO XHUPAJIbHBIX
LeHTpOoB B nonuMepe. ITonuMepusanys niay NOJMKOHEHCALUS TAKUX MOHOMEPOB Kak JIPYyT C
APYroM, Tak U C IPyrMMH rajoreHcoAep KaliMy WIH He BKIIOYAIOIIUMU aTOMBI FaJOreHOB
MOHOMEPaMH, TPUBOIUT K OOpPA30BAHMIO TOJMMEPHBIX Ierel ¢ OOJBbIIUM KOJIHYECTBOM
CTEpEOLICHTPOB. PerysipHble MONUMeEpDI, MOJTy4aeMble U3 HErajJOreHUPOBAHHBIX MOHOMEPOB
0e3 XMpaJbHBIX LIEHTPOB, CKIIOHHBI K 00Pa30BaHUIO KPUCTAJUIMYECKHUX CTPYKTYP, YTO CHHUIKAET
UX 3JIACTHYHOCTb, B TO BpeMsl KakK OONBIIOE YHCIO JHACTEPEOMEPOB, BO3HUKAKOLINX IPU
raJlor€eHupOBaHNUU MOHOMEPOB, MPUIAOT rajIOTeHCOEPKALLUM HnoJ1Mepam
CTEPEOXHMUYECKYIO HEYyIOPSAA0UEHHOCTh, KOTOPask PpeaoTBpallaeT KpucTaminsauuio. Takum
00pa30oM, rajioreHcoaep Kalie NoJINMepHbIe MaTepHabl 00Iafal0T BEICOKOH 3IACTUIHOCTBIO
U THOKOCTBIO B CHJIy OCOOCHHOCTEH XHMHYECKOTO CTPOEHHMsSI, OOYCJIOBJIEHHBIX HAJINYHEM
aTOMOB TaJIOTEHOB B CTPYKType nonumMepos. Kpome Toro, rajoreHcoznepsxalue MarepHuaibl
oOmamaroT xopomeil anresMel M HU3KOW TOPIOYECTBIO, YTO CIYXKUT JOTOJHUTEIbHBIM
obecrieueHnEeM 6e3onacHOCTH SKCIUTyaTaluu 3as1BJIEHHOTO yCTpoiicTBa u
3NEKTPOOOOPYAOBAHNS, HA KOTOPOM OHO Pa3MeIeHO.

HUcxonsa u3 5TOro, B MPEANOYTUTEIbHBIX BapUaHTaX OCYLIECTBJIEHUS OCHOBA
yCTPONCTBA, BHIMOJIHEHHAS B (POpPME KIIUIICHI, SIBJSIETCS YIIPYTOHM M 3IACTUYHON U BKJIFOUAET B
ce0st raJIoreHcoiepskalue MoJMMephI, TPEUMYIIECTBEHHO COAEPIKallue CTPYKTyPHOE 3BEHO -
CH,CHCI-, MIPEUMY LECTBEHHO MOJIMBUHWIXJIOPHU], MIPEUMYIIECTBEHHO JIUTON
MOJIMBUHUJIXJIOPUL.

DnacTUyHas 3alllUTHAs IUIeHKa, Mpo3payHasl mo KpaliHel mepe /Ui 4acTH BUAMMOIO
CBETa, KOTOPOH MOKET OBITh MOKpPBITA JMLIEBAs TOBEPXHOCTb yCTPOHCTBA, B HACTHOCTH,
TePMOUYYBCTBUTENbHBIM  MaTepuaj, Takxke, [MPeNNOYTUTEIbHO  BBIIOJHAETCS U3
NOJMBUHUJIXJIOPUA, HAaHOO0Iee MPEeaNOYTHTEIBHO JIUTOTO TTOJIHMBUHUIIXJIOPUAA.

DnacTuvHas 3allUTHAs IUIEHKA MOXET OBITh TNPHUKPEIUIEHA K OCHOBE 3a CYeT
CIUIaBJICHUS (IPUBAPUBAHMS), KJI€s WIN IPYTHX CIIOCOOOB.

B "acTHBIX BapHaHTax peasn3aliuy TEXHIUECKOTO PELIeHHUs It 00eCTIeYeHNsI CBOHCTB
camo3aTyXaHHsl OCHOBBI YCTPONCTBA IPU BO3AEMCTBUU OTKPBITOTO IJIaMEHH MaTepHall OCHOBbI

HUJIN MOKPBITUA KJIUIICHI MOXKET TAKXKE BKJIHOYATb MHOXKECTBO M'CpMETUYHO 3aMKHYTBIX TIOD,
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3aIIOTHEHHBIX OTHETYLIAIINM BEIECTBOM HJIM aHTUITUPEHOM, CIIOCOOHBIM BBICBOOOKIATHCS
W3 OTHUX NOpP B MOBTOPSIOLIUXCS LUKJIAX BO3TOPAHMA-TYLIEHUS U IOAABJIATH BO3HUKIIEE
BO3TOpaHUe.

IIpennouTHUTENPHO OCHOBA YCTPOMCTBA MOXKET OBITh BBINIOJHEHA B BHIE EIMHOU
KOHCTPYKLUH C BO3MOXKHOCTBIO (PMKCALIMK Ha 3JEKTPUYECKHE MPOBOAA, NMPEATIOYTUTENIHHO
araMeTpoM oT 1 1o 10 MM, 6e3 TOTOTHUTENBHBIX 3JIEMEHTOB, a TAKXKE HA OCHOBE MOTYT OBITh
BBINIOJIHEHB! CIIELHAJIBHBIE 3JIEMEHTBI U1 3alleNIKUBaHMs YCTPOMCTBA HAa 3JIEKTPUUECKHUX
NPOBOAAX, NMPEANOYTUTENbHO AuaMeTpoM oT 1 mo 10 MM, 4ro obecrmeunBaeT MpPOCTOTY
MOHTaXa M JONOJIHUTEJIbHO MOBBINAET HAAECKHOCTb KPEIUICHUs YCTPONCTBA HA 3JIEMEHTHI
3JIeKTPOOOOPYIOBAHUSI.

B npennodyturenbHBIX BapHAHTAX HCIOJHEHHs, TEPMOYYBCTBUTENBbHBIM MaTepHual
HeoOpaTHMO U3MEHSIET NIPO3PAvYHOCTh MPU HATPEBAHUU B MHTEpPBaJe, He MpeBbimaromemM 5 °C,
MPEINOYTUTENIbHO He mpeBblmaromeM 2 °C, OTHOCUTETBHO YKa3aHHOW Ha YCTPOHCTBE
MOPOrOBON TeMNEPATyPhL

B HEKOTOpPBIX BapUaHTaxX OCHOBA B 30HE TEPMOYYBCTBUTEIPHOTO MaTepraja OKpauieHa
B UEPHBIN LBET, a MPU AOCTHUKEHHUH MOPOTrOBOM TEMIIEPaTyphl C 3asBJEHHON TOYHOCTBIO
MPOUCXONUT BHU3yaJbHbIA LBETOBOW TMEPEXOA COOTBETCTBYIOLIEH YAaCTU MOBEPXHOCTH
yCTpPOHCTBA OENbIi-YepPHBIH, TO €CTh, TEPMOUYYBCTBUTEIbHBIH MaTepHaj B HEMPO3PAYHOM
COCTOSIHUM IMEET OeJbIif I[BET.

B vacTHBIX Ciy4asix, TEPMOYYBCTBUTENIbHBINA MaTEPUAN B UCXOAHOM COCTOSTHUN UMEET
MHUKPOCTPYKTYPY, BKJIIOUAKOIIYIO TBEPAYIO ($asy M MyCTOThI, 0Opa3yrolue HENpepbIBHYIO
ra3oByio a3y, A0Jsi KOTOpoil cocTaisieT He MeHee 50 00.%, M BBINOJHEH ¢ BO3MOXKHOCTBIO
HeoOpaTMO M3MEHSTh CBOM BHEUIHMH BUJI TNPH JOCTHKEHWH YKa3aHHOH IOPOTrOBOH
TEMIIEPATYpPBbl 3a CUET Pa3pPyLIEHUs MUKPOCTPYKTYPBI TEPMOUYYBCTBUTEIBHOIO MaTepHaa,
CONPOBOXKAAIOLIETOCsT  CIUIABJIEHMEM  YacCTULl TBEPAOrO OpPraHUYECKOrO  BEILIECTBA,
YMEHBIIEHUEM JOJIH MyCTOT U YBEJIMYEHUEM €TI0 MPO3PAYHOCTH € IIPOSBICHUEM LIBETa OCHOBBI
(cm. ¢ur. 4).

Hcnonb3oBaHue TepMOUYYyBCTBUTENBHOIO MaTepuana C MyCTOTAMHM MO3BOJSET
YBEJIMYUTb CPOK 3KCIUTyaTALUH, JOMOJHUTEIBHO MOBBICUTH JOCTOBEPHOCTb OMNpENETIeHUs
neperpeBa 3a CYeT HEBO3MOXKHOCTU arperupoBaHUsl 4acCTULl TBEPAOIO BELIECTBA 4epes
ra3oByo a3y U HCKIIFOYHTh BO3MOKHOCTb BO3BpaTa MaTepHajia B HCXOJHOE COCTOSTHHUE ITOCIIe
cpabaThiBaHMsl 32 CYET HEOOpPaTUMOIO WM3MEHEHUs MHKPOCTPYKTYpPBI, HUYTO TaKXKe
MOJIOXKUTETIPHO BJIMSET Ha OE€30MacHOCTh SKCIUTyaTallMd KakK KIJHWICHL, TaK M CaMOro

obopynosanusi. [Ipy TIaBieHUH TEPMOUYYBCTBUTEILHOTO MaTepHaia, COAEePKaIero myCToThI,
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NPOUCXOOUT HEOOpaTUMOE H3MEHEHHE WCXONHOH MHKPOCTPYKTYpbl —MaTepuana ¢
YMEHbIIEHHEM JOJM MyCTOT B HEM, CBSI3aHHOE CO CIUIABJIEHHEM YacTHLl TBEpIOro
OpPraHMYECKOTO BEIIEeCTBA U C YMEHBIICHHEM IUIOMAN TpaHull pasnena a3 “Teepaoe-ras” 3a
cueT HeoOpaTMMOro BBIXOAA CONEPJKAINerocss B MyCTOTax ra3a Ha IOBEPXHOCTh U
paccianBaHusl ra30BOM U HErasoBoH cpen. B pesynpTaTe mpu AanbHEUIIEM OXJIAXACHUH
TBEPI0OE OPTAaHMYECKOE BEIIECTBO KPUCTAILIM3YETCs yoke O0€3 MyCTOT, TEM CaMbIM HEOOPaTUMO
U3MEHSIETCS TPO3PAYHOCTD (YBEJTUUHNBAETCS OTHOCUTENIbHO HCXOIHOTO COCTOSIHHSI) MaTepraa
N0 MEHbLIEH Mepe JJIsl 4YacTU BHIUMOIO CBETA, CO3/1aBasi BH3YaJbHbIN 3(PQeKkT n3MeHeHus
BHEIHETO BHIA YCTPOHCTBA C BBICOKOW KOHTPACTHOCTBIO, YeM OOECIIeUMBAETCS] BBICOKAs
JOCTOBEPHOCTb PETrUCTpallii MPEBBbIEHUS TEMIEpaTypbl BbIlE€ 33JaHHOTO 3HAUYEHUS.
IIpeanoururenbHoO, A0Js MyCTOT TEPMOUYYBCTBUTENIBHOTO MaTepHalia 1ocje HarpeBa BbILIE
COOTBETCTBYIOLIETO MOPOrOBOIO 3HAYEHUs] TEMIepaTyphbl YMEHbIIAETCS] HE MEHee, YeM B 2
pa3a OTHOCUTEJBHO UCXOAHOTO COCTOSIHUSL, YTO IOMOJHUTENBHO YBEIMUNBAET KOHTPACTHOCTD
L[BETOBOTO NE€PEX0/la YCTPOUCTBA MPU MPEBBILIEHNH [TOPOrOBOr0 3HAUEHUs TEMITepaTy phl.

Oprannyeckoe BelecTBo TBEPAOH (Pa3bl TEPMOUYBCTBUTEIBHOIO MaTepHaia MOKET ObITh
BBIOPAHO M3 TPYMIbL JKUpHBIE anupaTHUECKUe KHUCIOTHI, COAEp)KAlIHe CTPYKTypHbIE
¢parmerTel CuHen+1y ©¢ n212; comu >KUPHBIX  amu(aTUYeCKUX KHUCIOT, COAEpIKaline
crpykrypubie ¢pparmenTsl CuHen+1) ¢ n25; ankansl, comepkamme He MeHee 20 aToMOB
yriaepoa; AuankuipochUHOBbIE KHUCIOTHI, conepskaine cTpykTypHble ¢pparmerTbl CoHn+1)
C N25; aMuABl JKUPHBIX aNU(PaTUIECKUX KHCIOT, COIEpKallue CTPYKTYpPHbIE (PparMeHThI
CuHen+1y ¢ n25; aHruapuabl KUPHBIX anu(aTHIeCKUX KHUCIOT, COAEpIKAIlUe CTPYKTYpPHBIE
¢parmenTel CuHen+1y ¢ n1210; sxupHBIe amudaTUdecKue CIUPTHI, COAEpIKaIlue CTPYKTYpPHBIE
¢parmenTsl CoHen+1) ¢ n214; xupHble anudarndeckne aMUHBI, COAEPIKAIIUE CTPYKTypPHBIE
¢parmenTel CoHpu+1y ¢ n217; HUTPHIBI SKUPHBIX adu(aTHYECKUX KHUCIOT, COAEpsKalline
crpykrypHbie ¢pparmerTsl CoHen+1y € n219.

Ucronp3oBaHMEe B KAuecTBE  OPraHMYECKOTO  BEIECTBa  TBEpHOH a3kl
TEPMOYYBCTBUTEJIBHOIO MaTepuajia OpraHUYeCKUX COENUHEHHUH, B COCTaB KOTOPBIX BXOAUT
omHa wiu Oonee anmudarudeckasi yriesogoponHas uenb CoHeat1y ¢ n25, cnocobctByer
00pa30BaHUI0 KPUCTAIITMYECKON YITAKOBKHY, B KOTOPOH BBITSHYTHIE CTPYKTYPHBIE (parMEeHThI
JMHEHWHBIX YTJIEBOJOPOIAOB OPHEHTUPYIOTCA MapaiienbHo apyr apyry (A .M. Kuraiiroponckuii,
Monekynsipable kpuctaiuibl, M.: Hayka, 1971 r.). bnaromapsi ToMy, 9TO 4aCTHIbI TBEPIOTO
OpPTaHUYECKOTO BellecTBa (POPMHUPYIOTCS B BUZAE BOJIOKOH, HYEUIYEeK WM IUIOCKUX WU

BBITSIHYTBIX KPUCTAJUIOB, TO €CTb MMEKT ABYXMEPHYHK CTPYKTYPY, TEPMOYYBCTBUTEJIbHBIN
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MaTepuan obpazyer coboil 0coOyr0 MUKPOCTPYKTYPY, CIOCOOHYIO K M3rHOy M PACTSKEHHIO
0e3 nedopmanmu u noTepu PyHKLUHOHATBHBIX CBOHCTB.

Tax:ke HMCMONB30BAaHME TBEPABIX OPTaHUYECKHX COENWHEHHH, B COCTAB KOTOPBIX
BXOIST HEMOJISIpHble  amudarndeckne (QparMeHThbl, JOIMOJHUTEIBHO  CIIOCOOCTBYET
YBEJIMYCHUIO 3HAYEHUN 3JIEKTPHUYECKONW MPOYHOCTHU YCTPOHCTBA B LEJIOM, MOCKOJIBKY TaKhe
KUpHBbIE anudaTruyeckue NPOM3BOAHBIE OOJAJAIOT XOPOUIMMHU  JTUAJIEKTPUYECKHUMU
CBOHCTBaMHM.

B uwacTHBIX ciydasx, OpraHMYECKOe BEIIeCTBO TBEPAOH (a3l TEpPMOUYBCTBUTEIBHOTO
MaTepHaja BIOPaHO U3 IPYMIIbI: MAJbMUTHHOBASI KUCIIOTA, CTEAPUHOBAs KUCIIOTa, OereHoBast
KHCJIOTA, TETPAKO3aH, 3PYKaMU, CTEAPHUHOBBINA CIIUPT, LETHIJIOBBIH CITUPT, MOJU3THIIEH, BOCK,
napapuH, CONM HACBIIIEHHBIX JXHUPHBIX KapOOHOBBIX KHUCJIOT PEAKO3EMEIBbHBIX METAIIOB, B
YaCTHOCTH JIAHTAHA, UTTPUS, UTTEPOHSI, CKAHIUS.

B dyacTHRIX ciydasx ~MUKPOCTPYKTYpa TEPMOYYBCTBHUTENBHOTO  MarepHuaia
JOTOJHUTENBHO CONEPKUT TPO3pAavyHOE IO KpaiHeH Mepe Ui YacTH BHIUMOIO CBETa
NOJIMMEPHOE CBs3YIOIIEe, TeMmeparypa (a3oBoro mnepexoma KOTOPOTO BBILIE TEMITEPATYPhI
¢dazoBoro  mepexoma  TBEPAOrO  OPraHMYECKOro  BemecTBa. B 3ToM  ciydae
TEPMOUYYBCTBUTENBHBII MaTepHaj COAEPKUT TPaHHULbI pasnena (a3 «TBepAOe-NPO3PAvHOe
TBEpHOE-Ta3», TPU IUIABJICHUH TAaKXKE€ IMPOUCXOAMT  HEOOpaTUMOe  HM3MEHEHHE
MHUKPOCTPYKTYpPbl MaTepHaja, B pe3yJbTaTe KOTOPOW yMEHBIIAETCS YHCIO MYCTOT
OTHOCHUTEJIbHO HCXOIHOTO COCTOSIHUSI 32 CYET BBIXOAA COAEpIKalerocss B HHUX ra3a Ha
MOBEPXHOCTh MaTepuaia W TPOUCXOANT pacCIauBaHUE Ta30BOH M HErasoBOW cpel, B
pe3yibTaTe 4ero HabIr01aeTCsl yMEHbLISHHE IO KOHTaKTa TBEPAOH (as3bl U MyCTOT, T.€.
yYMEHbLICHHE TUTOIIAAN TpaHuLl pa3zrena ¢as.

[IpennoyruTenbHO, NOJMMEPHOE CBSA3YIOIIEE MPUCYTCTBYET B TEPMOUYBCTBHTEIHHOM
Matepuane B konmuectse 1-30 macc.%. B dWacTHBIX cCiy4asix MNOJIMMEPHOE CBS3YIOIIEE
MOKPBIBAET KAXKIYI0 OTACIBHYIO CTPYKTYPHYIO YaCTULy TBEPIOTO OPraHUYECKOTO BEILECTBA,
obecrieunBast ero ‘“rimazupoBaHue’. Cs3yromee BbIOMpaeTCsl TakuM 00pa3oM, 4YTOOBI
o0ecTeYnTh CMaYMBAEMOCTb, HO HE PACTBOPEHHUE, YACTHUL] TBEPOTO OPraHUIECKOTO BEIIECTBA
B TIOJIUIMEPHOM CBsI3yIoIleM. bnaronmapsi 3Tomy mpu “riasupoBaHUN 3€PEH, KPUCTAIJIOB,
BOJIOKOH, YENIYeK WJIM KOHIJIOMEPATOB YKA3aHHBIX YACTHIl MMPOUCXOIUT IOMOJHUTEIbHBINA
3axBaT ras3a, B CpeAe KOTOpOoro (popMHUPYETCsl TEPMOUYYBCTBUTENbHBIH MaTepuas, U €ro
pacrpeneneHuss  MeXAy — “TNIA3MPOBaHHBIMU® ~ CBA3YIOIMM  YacTHULAMH  TBEPIOro

OpPTaHHUYCCKOI0 BCIICCTBA.
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B mpennouTHTenpHBIX BAPHAHTAX OCYIIECTBIIEHHUS] TEPMOUYBCTBUTEIbHBIN MaTepHal
BBIMTOJIHEH C BO3MOXKHOCTBKO HM3MEHEHHsS IMPO3PAvyHOCTH IpPH HAarpeBe IO TEeMIepaTyphl,
NPEBBIIIAIOIIEH MOPOTOBYIO, B T€UeHUE He Ooiee S5 CeKyHH, MPEANOoYTUTENbHO He Oonee 2
CeKyHA. JTO OOYCIIOBJICHO TE€M, UTO TOJIIHMHA CJIOSI TEPMOYYBCTBUTEIBHOIO MaTepHraja 1 €ro
CTPYKTypa B COBOKYIHOCTH C TOJIIIMHOW OCHOBBI yCTPOHCTBA MOAOUPAETCS TAKUM 00pa3om,
9TOOBI TO3BOJISITH TPOTPEBATh TEPMOUYBCTBHTEIBHBIN MaTepHal IpU BOSHUKHOBEHHU
KPaTKOBPEMEHHBIX IEPErPEBOB B MEPHO MMKOBOH HATPY3KH H MOJHOCTBHIO NIEPEBOIUTH €TI0 B
pacIjiaB ¢ IBETOBBIM IEPEXOJOM «HEMPO3PAuHBIH-NIPO3payHbIi» B TeueHHe He Oojee S
CeKyHZ, TpPennoyYTHTEIbHO He Ooniee 2 CEKyHA a Takke obecreunBaeT HEOOXOIUMYIO
TEIUIOOTAAYY NPHU BO3AYLIHOM OXJIAXKISCHHH Pa0OTAOIINUX YCTPOHCTB. B yacTHOCTH, TOMIIUHA
OCHOBBl B 30HE TEPMOUYYBCTBUTEJIBHOTO MaTepuana COCTaBIsieT He Oojee 3 MM,
MPEINOYTUTENBHO, He Oojiee 1 MM.

IToporoBast Temmeparypa Moxer ObITh BblOpaHa wu3 auanaszona 50-210 °C,
npeumytiectseHHo 50 °C, 55 °C, 60 °C, 70 °C, 80 °C, 90 °C, 100 °C, 110 °C, 120 °C, 130 °C,
140 °C, 150 °C. Hcxoas w3 BBIOPaHHOTO [UIA PETUCTPALIMM TOPOTOBOIO 3HAYEHUS
TEMIIepaTy pbl, TOAOUPAETCS] HAHOCUMBIH TEPMOUYYBCTBUTENIbHBIA MaTepHall, TAKUM 00pas3oM,
YTO BXOZSIIEE B €ro COCTaB TBEPIOE OPraHMYECKOE BEIIECTBO HMMEET TEeMIIEPaTypy
TJIABJIEHUS, OTJIMYAIOLIYIOCS OT IOPOTrOBOM TeMmepaTypsl He Oosiee yem Ha S °C.

Jlns ynpoIneHusl BU3yallbHOW PETHCTPAaLUU MPEBBIMIEHUs MOPOTrOBOH TeMITEpaTyphl
IUIOINAAb TIOBEPXHOCTH OCHOBBI, MOKPBITOH TEPMOUYYBCTBUTEIBHBIM  MAaTEpPHAJIOM,
TMPENNOYTHTENLHO COCTABIIAET HEe MeHee 3 MM, MPEeJINOYTUTENLHO, He MeHee 10 Mm?.

B dacTHBIX BapuaHTax HCIOJHEHUS yCTPOHCTBA Ha OCHOBY MOXKET ObIThb HAaHECEH
UH()OPMALIMOHHBINA 3JIEMEHT, KOTOPBIH BKIOYaeT HH(POPMALIUIO TSI MAPKUPOBKU 3JIEMEHTOB
3NEKTPOOOOPYIOBAHMS MM LBETOBYO MAapKUPOBKY (a3. B dHacTHOCTH, HaHECEHHBIH Ha
JIMLEBYIO TIOBEPXHOCTh €r0 OCHOBBI MH()OPMALIMOHHBIN 3JIEMEHT MOJKET COAEPIKaTh HANIUCh,
CONEpIKAIyl0  LIBETOBYIO, OyKBEeHHYI0, LHUPPOBYHO  WJIH  OyKBEHHO-IIU(DPOBYIO
MapKHPOBOUHYIO HH(popMalmio. B ogaoM U3 ciiydaeB HHQOPMAILTHOHHBIN 3JIEMEHT HA OCHOBE
cofepkuT HHPOPMALIUIO O TaTe OKOHYAHHS CPOKA HKCIUTyaTaLlH YCTPOHCTBa. Takke OCHOBA
MOYKET UMETb L[BET, COOTBETCTBYIOIINI YCTAHOBJICHHBIM MPABUJIAM MApKHPOBKH 3JIEMEHTOB
snekrpoobopynosanus. IlepeuncieHHbIe BhIIE MPU3HAKK CITYKAT IS IPUIAHUS YCTPONUCTBY
IUISL PETUCTPALIMH MTPEBBIMIEHHS TIOPOTrOBOI TeMIEpaTypbl CBOWCTBA 3JIEMEHTOB MapKHPOBKU
3JeKTpoOOOPYNOBaHUS, YTO TakKe JOIMOJHUTENBHO obecrneynBaer  0O€30MacHOCTh
SKCIUTyaTallud OOOPYAOBAHMs, HA KOTOPOM pPa3MELIAOTCA MOAOOHBIE YCTPOWCTBA, BBHUIY

CICOAYHOLIETO. B ciiydac KOHTaKTHBIX COGHHHGHHﬁ, npoBOAOB HUJIn Y3JIOB
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3IEKTPOOOOPYIOBAHMS PEUb UAET O HEOOJBbINNUX MOBEPXHOCTSX, KOTOPBIE, C OIHOW CTOPOHBI,
TpeOYIOT MapKUPOBKH, a C JIPYrod CTOPOHBI - TeMmepaTypHOro KoHTposss. OmHako,
HCTIOJIb30BAHUE YCTPONCTB IJII MAPKUPOBKU M YCTPOMCTB AJII PETUCTPALMHU TPEBBIMIECHUS
TEMIIEpaTypbl MO OTHEJNIBHOCTH 3a4acTyl0 HE TMPEACTABISETCS BO3MOXKHBIM, BBHUIY
HEJOCTaTOYHOIO MECTa Ha KOHTPOJUPYEMOH MOBEPXHOCTU. McCmonb3oBaHUE K€ TOJBKO
YCTPOUMCTBA JUTsl TEMITePATyPHON MHANKAIMH 0€3 MAPKUPOBKH MOXKET MPUBECTH K HEBEPHOMY
onpeneneHu0 NeeKTHOTO y3Jia, a TaKXkKe K YBEJIUYCHHIO BPEeMEHH NeTEKTUpOBaHUS. Tem
caMbIM, YCTPOMCTBO, coueTaroliee B cebe CBOWCTBA MAPKUPOBOYHOIO YCTPOHCTBA, a TaKXKe
CBOWMCTBA TEMIIEPATYPHBIX WHAMKATOPOB, TMOJOXKHUTEIBHO CKAXeTCs Ha Oe30macHOCTH
SKCIUTYaTALUH 3JIEKTPOOOOPYIOBAHHSL.

JList yBeTU4eHHsI 3aMETHOCTH KaK CaMOro YCTPOKMCTBA, Tak U (pakTa ero cpadaThIBaHUS,
Ha 3JIEeMEHTaX 00OPYIOBAHUS, B TOM YUCJIE€ TPYIHONOCTYITHBIX JJIsl OCMOTPA BBUY OOJBIINX
pPa3MepoB yCTAHOBOK, PACIOJIOXKEHHUS] YCTAHOBOK Ha OTKPBITOM BO3[yX€ HJIA MO MPUYUHE
OCYUIECTBJIEHUSI OCMOTpPa B IUIOXUX TOTONHBIX YCJOBUSIX U B YCJOBHUSIX HEAOCTATOYHOM
BUIUMOCTH, B TEMHOE BpeMsI CYTOK C ITOMOIIBIO (POHAPS, & TAKKE IS OCMOTpa 00OPYIOBaHUS
0e3 UCKYCCTBEHHOT'O OCBEINEHHUSI U OKOH, U, KaK CJENCTBUE, HOMOJHUTEIBHOTO YBEIMICHHS
0€30MacHOCTH HKCIUTyaTallui 00OPYAOBAaHHSI, OCHOBA MOXKET 00JIaaTh CBETOOTPAKAIOLIUMU
CBOWCTBAMH WJIHM MOXET OBITh OKpalleHa € HCIIOJIb30BAHHEM BEIIECTBa, OOJaNaroIlero
JIOMUHECIIEHTHBIMU cBolicTBamu. (OlecredyeHrne 3aMETHOCTH, a TakkKe JIOCTOBEPHOCTH
BBISIBJICHUS JIOKAJIbHBIX HATPEBOB 3JIEMEHTOB 3JIEKTPOOOOPYIOBAHHS JOCTUTAETCS C ITOMOIIBIO
BAPUAHTA WCIIOJHEHUS YCTPOMCTBA C IUIOIIANbIO TOBEPXHOCTU OCHOBBI, TOKPBITOM
TEPMOYYBCTBUTENBHBIM MAaTEPUAIIOM, OT 3 10 97% 1uiowmaan TUeBOi MOBEPXHOCTH OCHOBBI,
MPEeAnoYTUTENBHO, He MeHee 30 % rmiomanu JULIEeBON MOBEPXHOCTH OCHOBBL

B yacTHBIX Ciydasix, OCHOBa MOXKET OBITh OKpAallleHa ¢ HCTOJIh30BAHUEM BEIIECTBA,
BBITIOJTHEHHOTO ¢ BO3MOKHOCTBIO HEOOPATUMO M3MEHSTh LIBET NPU HATPEBAHUU.

Hcnonb3oBanue mpu OKpacKe OCHOBBI BEIIECTB, BBIMOJHEHHBIX C BO3MOYKHOCTBIO
HEOOpaTMMO W3MEHSTh [BET TIPH HArpeBaHWU IO TEMIIEPAaTypbl, HUXKE IOPOroBOH
TEMIepaTypbl OCHOBHOTO TEPMOYYBCTBUTENBHOrO Marepwaia, Hampumep, Ha 10-30 °C,
MO3BOJIIET MPOMH(POPMHUPOBATH MEPCOHAT O PUCKE BO3HUKHOBEHUS aBApPUMHOTO JedeKTa B
JNaNbHEWIEeM, W TeM CambiM, O0ECIeYynBAeT BO3MOXKHOCTH €ro MPEAOTBPAINEHUs, MPU
JIOJDKHOM PEarpoOBaHMU TIePCOHANA, OTBETCTBEHHOrO 3a JaHHOe obopymoBanue. Tak,
cpabaThlBaHME TaKOTO  BEMIECTBA, TNPHU OTCYTCTBUU  cpadaThIBAaHUST  OCHOBHOTO
TEPMOYYBCTBUTEIILHOTO MaTepHalia, CBUAETELCTBYET O HAIMYUH MeperpeBa 000pya0BaHuUs,

HE JOCTUTHICTO TMpPEACTIBHO JOIYCTUMBbIX 3Ha‘{eHHI>'I, COOTBETCTBYIOIIIUX HOpOFOBOfI
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TEMIIepaType OCHOBHOTO TEPMOYYBCTBUTEIBHOIO MaTeprata, U HEOOXOIUMOCTH €ro OCMOTpa
C LIETbIO BBIABJICHHS M YCTPAHEHUS HETIONAJ0K, KOTOPbIE B JaJbHEHIIEM MOTIIH Obl IPUBECTH
K Pa3BUTHIO yXKe aBapuiiHoro nedexra. Takum 0Opa3oM, HAIUYHE BELIECTBA, BBITIOJIHEHHOTO
C BO3MOKHOCTBIO HEOOpaTUMO H3MEHSATh LBET NMPU HArPEBAHHUH, IO TEMIIEPATYphl, HIDKE
MIOPOrOBOM TEMNEPATYPBI OCHOBHOI'O TEPMOYYBCTBUTEIBHOIO MaTepHalla, B 4aCTHOCTH, Ha 10-
30 °C, HONOJHUTENBHO MOBBIIIAET OE30MACHOCTD SKCIUTyaTALlH KaK 3asiBIIEHHOTO yCTPOICTBA,
TaK U 00OPYIOBaHUS B LIEJIIOM.

Taxke, OCHOBa WJIM HEKOTOpAsl €€ 4acTb MOKET OBbITh OKpALICHA C MCIIOJB30BAaHHEM
BEIIIECTBA, BBITOJHEHHOTO C BO3MOXKHOCTBIO OOpaTMMO M3MEHSTh LBET NMpU HarpeBanuu. K
npUMepy, Ha JIMLEBYIO IMOBEPXHOCTb MOXKET OBITh HAHECEH CJIOH TepMOUYYBCTBUTEIBHOU
KpackH, oOnanaroieii BoIIeyKa3aHHBIMH CBOHCTBAMHU.

[IpucyTcTBHE BELIECTBA, BHIITOJHEHHOTO ¢ BO3MOXKHOCTBIO 00pPaTUMO U3MEHSTH LIBET
NPU HArPEBAaHHUH, TO3BOJIIET NMPOUH(POPMHUPOBATH TEPCOHAN HE TOJBKO O NPEBBIMICHUU
MIOPOrOBOr0 3HAYEHUs] TEMMNEPATYPBl B MPOIJIOM, HO U O NEPEerpeBax B MOMEHT OCMOTpa.
CpabaTpiBaHHE TAKOTO BEIIECTBA B MOMEHT OCMOTpPa CBHIETEJBCTBYET, YTO 00OpyIOBaHHE
HAXOIUTCSl B AaBApHHHOM pPEKUME B TEKYIIUH MOMEHT U MOXKET OBITh HCTOYHHKOM
NOBBIIIEHHOH OMacHOCTH. TakuMm o00pa3oM, HaJIW4YHMe BEINECTBA, BBITOJHEHHOTO C
BO3MOKHOCTBIO OOpPaTUMO M3MEHSATh LBET NMPHU HATPEBAHHWH, IOMOJHUTEIBHO IOBBIIIAET

6€30MacHOCTb HKCIUIyaTALUH KaK 3asIBJIEHHOTO YCTPOHCTBA, TaK U 00OPYIOBAHHUS B LIEJIOM.

KpaTkoe onucanue yepresxei

TexHuueckoe pemenne Oyner Ooylee TOHATHO U3 ONHCAHUS, HE HMEIOIIEro
OTPaHUYUTENBHOIO XapakTepa U NPUBOJMMOrO CO CChUIKAMH HAa NPUJIaraéMble YEpPTEXH, Ha
KOTOPBIX H300PaKEHO:

®@ur. 1 — YcTpoHWCTBO [JIs1 PErHCTPALMU MPEBBIIIEHUs MOPOrOBON TEMIEPATYPHI,
BBIMIOJIHEHHOE B (OpMe KJIMIICHI C JOTOJHUTENbHBIMH 3JIEMEHTAMH KPEIUICHHUs, C
yrayOlieHHeM B MaTepHajie OCHOBBI, 3aIIOJHEHHBIM TEPMOUYYBCTBUTEIBHBIM MAaTEPUATIOM, H C
JOTMOJHUTEIbHBIM OKPAIINBAHUEM B 30HE TEPMOUYBCTBUTEIBHOTO Marepuana (BUI CBEPXY B
paspese).

®@ur. 2 — OpoHTAIBHBIN BUA YCTPONCTBA AJI PETUCTPALIUU MPEBBIIIECHHs TOPOrOBOU
TEMIEpaTypbl, BBIIOJHEHHOrO B  (OpMe KIUWICH,, OCHOBA KOTOpOH  obmamaer
JIOMMHECLICHTHBIMM ~ CBOMCTBaMH, C  JONOJHUTENBbHBIM  OKpPALIMBAHUEM B  30HE
TEPMOUYYBCTBUTEIBHOTO Marepuaja ¥ HH(POPMALMOHHBIM 3JIEMEHTOM, BKJIFOYAO LM

YUCJIIEHHOE  3HAuYeHWe  TMOpOroBOMl  TemmepaTypbl M PACIHOJOXKEHHbIM  TOJ
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TEPMOYYBCTBUTEJIbHBIM MaTepuajoM: 2a — TIepBOHAYalbHBbI BUJA yCTpoiicTBa, 206 —
cpaboTaBiee yCTPOWCTBO IIOCTE TMPEBBIIIEHUS] IMOPOTOBOH TEMIEPaTyphl, 2B — BHI
YCTPONCTBA MOCJE AAJBHEUIIErO OXJIAXKAEHUS 1O KOMHATHON TEMIEPaTypPhL

®@ur. 3 — TpexmepHasi MOJEIb YCTPOUCTBA [JIs1 PETUCTPALUH IPEBBIIIEHUs TOPOrOBOU
TEMIIePaTy Pbl, BBITOJHEHHOTO B (POPME KITUIICHI C TOTIOJTHUTENbHBIMU 3JIEMEHTAMU KPETUICHUS
U  MHQOPMALIMOHHBIM 3JIEMEHTOM, BKJIIOYAIOIIUM YHCJIEHHOE 3HAYE€HHE IOPOTOBOU
TEMIIEPATYPbl U PACTIOJIOKEHHBIM PSIIOM TEPMOUYYBCTBUTEIbHBIM MATEPHUATIOM.

®ur. 4 — YCTpOUCTBO [JIs1 PETHCTPALMU NPEBBIIIEHUs MOPOrOBON TEMMEPATYPHI,
BBIMIOJIHEHHOE B (OpME KIHUICH C JOINOJHUTEIbHBIMH 3JEMEHTAMH  KPETUICHHS,
JOMOJHUTEIbHBIM OKPAIIMBAHUEM B 30HE TEPMOYYBCTBUTEIBHOIO MaTepuasia U 3alUTHON
MJIEHKOM, TIOKPBIBAIOIIEH TEPMOYYBCTBUTEIbHBIN MaTepual (BUJ CBEPXY B paspese).

®@ur. S — TpexmepHasi MOJEIb YCTPONUCTBA [JIs1 PETUCTPALUHU IIPEBBIIIEHUs TOPOrOBOU
TEMIIEPaTy Pbl, BBITOJHEHHOE B OPME KIHUIICHI C JOTIOJHUTEIbHBIMHU 3JIEMEHTAMU KPETUICHUS,
OCHOBA KOTOPOH OKpallleHa B LIBETA MAPKUPOBKU (a3.

®ur. 6 — MukpocTpykTypa TE€PMOYYBCTBUTEJIBHOIO Marepuaja C 4YacCTULAMHU
OpPraHUYeCKOroO BEIECTBA B BU/E YEIIYEK U UX KOHITIOMEPATOB, CBA3YIOLIUM U yCTOTaMHU A0
cpabatbiBanums (a) u nocye cpadbaTbiBanus ().

®@ur. 7 - OpOHTANBHBIN BUA YCTPONCTBA AJIs1 PETUCTPALMU MPEBBILIECHUs TOPOrOBOU
TEMIIepPaTy Pbl, BBIIOJHEHHOTO B (hOpMe KIHIICHL: (a) — MEpBOHAYAIBHBIN BUJ YCTPOHCTBA, (6)
— YacTUYHO cpaboTaBiIee YCTPOHCTBO IMIOCHE TOYEYHOI'O HarpeBa KOHTPOJIHPYEMOM
MOBEPXHOCTU BBIIIE MOPOrOBOIO 3HAYEHUs TEMIIEPATypbl C H3MEHEHHEM MPO3PaYHOCTH
TOJIbKO TOH OOJIACTH TEPMOUYYBCTBUTEIBHOIO MaTepHaia, KoTopas Obljia OABEPKEHA HATPEBY
BBILIIE TIOPOTOBOM TEMIIEPATypPbl, MpPHU COXPAHEHUH HEMPO3pPavyHOW OONaCTH JaHHOTO
MaTepHuasa B €ro OCTAaJbHOHN 30HE, KOTOpas He NMOABEPrajach HarpeBy.

®ur. 8 — CrioncTast CTpyKTypa yCTpONCTBA AJIsl pErUCTPaLii PEBbIIIEHNs TOPOrOBOMH
TEMIIepPaTy Pbl, BBITOJHEHHOTO B (JOpME KIJIMIICHI, B 30HE TEPMOUYBCTBUTEIBHOTO MaTepHaa;
(a) - c TepMETUYHBIM MPO3PAYHBIM 3ALIUTHBIM CJI0eM, (0) - ¢ IPO3PAvYHBIM 3AIIUTHBIM CIIOEM,
B KOTOPOM MEXIY 3all[UTHBIM CJIOEM M OCHOBOM BBIMIOJHEH 3a30p, (B) - C IPO3pauyHbIM
3aLIUTHBIM CJIOEM, B KOTOPOM BBINIOJHEHBI MUKPOOTBEPCTHUS.

Ha ¢ur. 1 npencrasieH nomnepedHelid paspe3 yCTPOWCTBA MJsl PErUCTPALUU
NPEBBIIIEHHUS TIOPOTOBOH TEMIEPATYPhl, MPEACTABISIFOIIErO COOOH HEMPO3pauHy0 OCHOBY 1,
BBITTOJIHEHHYIO B (JOPME KITHIICHI, COAEPIKALIYIO JOTIOJHUTEIbHBIE 2JIEMEHTHI KperuieHns 6. Ha
JULIEBOM  CTOPOHE  MaTepuana OCHOBBI  BBINOJHEHO  yriIyOJieHHWe, 3aIlOJHEHHOE

TEPMOUYYBCTBHUTENBbHBIM MaTepuasioM 2. Ha ¢ur. 1 n300pakeH 4acTHBII BapHaHT YCTPOWCTBA,
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B KOTOPOM OCHOBa 1 SBISETCS KENTOW IUII MapKUPOBKH (a3 3IeKTpooOOpyNOBaHUS U
OKpallleHa B YE€PHBII LBET 3 B 30HE TEPMOYYBCTBUTEIBHOIO MaTEPHUAIIA.

Ha ¢mur. 2 npencrasnena nuiesast CTOPOHA YCTPONUCTBA I PETUCTPALIH TPEBBILIECHUS
MIOPOTOBOH TEMITEPATYPHI, MPEACTABISAIONIEr0 cOO0I HEMPO3PAYHYIO OCHOBY 1, BBITIOJIHEHHYIO
B (popMe KJIHICHI U OOMANAOUIYI0 JFOMUHECIICHTHBIMU CBOMCTBaMH, U HAHECEHHBIN Ha ee
JIULEBYK) CTOPOHY TEPMOYYBCTBUTEJIBHBIN MAaTepHall 2. B UICXOJHOM COCTOSIHUU [0 Harpesa
(a), mocne HarpeBa 0 MOPOTrOBOM TEMITEPATYPhl TEPMOUYYBCTBUTENBHOrO Marepuana (0) u
NOCJIe JaNbHEHIIero OxXJaXaeHust 10 KOMHAaTHON Temmeparypsl (B). Ha dwmr. 2 n3obpaxen
YaCTHBIA BAPHAHT YCTPOICTBA ¢ MH(POPMALMOHHBIM 3JIEMEHTOM 4, BKIIFOYAIOIIUM YHCIEHHOE
3HAYEHUE TOPOrOBOM TEMIEPAaTypbl M PACHOJOXKEHHBIM IOJ TEPMOUYYBCTBUTEJIBHBIM
MaTepuaioM, OCHOBA 1 OKpallleHa B YEPHBIN LBET B 30HE TEPMOYYBCTBUTEJIBHOIO MaTepHana.

Ha ¢ur. 3 npencrasieHa TpexMepHass MOJAEIb YCTPONCTBA MJIsl PErUCTPALIUU
NPEBBIIIEHHUS TIOPOTOBOH TEMIEPATYPhl, MPEACTABISIFOIIErO COOOH HEMPO3pauHy0 OCHOBY 1,
BBITTOJIHEHHYIO B (DOpPME KITUIICHI, COAEPIKALIYIO JOTIOJHUTEIbHBIE 3JIEMEHThI KPETUIeHUs 6, 1
HAHECEHHBI Ha €€ JIMLEBYI0 CTOPOHY TEPMOUYYBCTBUTENbHBIM MaTepuan 2. Ha dmr. 3
n300pakeH YaCTHBIM BapHaHT YCTPOWCTBA C HAANUCHIO C YKa3aHHUEM PErucTpupyeMoi
MIOPOrOBOM TemIepaTrypel 4, pacHoNIOKEHHOM Ha OCHOBE PSAAOM C T€PMOYYBCTBUTEJIbHBIM
MaTepUaIOM, a OCHOBA 1 SIBJISETCS KEITOMU.

Ha ¢ur. 4 mnpencraBieH mONEpeyHbId pas3pe3 yCTPOMCTBA ISl PErucTpaLuu
NPEBBIIIEHHUS TIOPOTOBOH TEMIEPATYPhl, MPEACTABISIFOIIErO COOOH HEMPO3pauHy0 OCHOBY 1,
BBITTOJIHEHHYIO B (POpMeE KITUIICHI, COAEPIKALIYIO TOTIOTHUTENbHBIE 3JIEMEHTBI KpeTlIeH!s 6, Ha
JULEBYK MOBEPXHOCTb KOTOPOH HAHECEH TE€PMOUYYBCTBUTENBHBIN MaTepuan 2, MOKPBITHIA
NPO3PaYvHbIM 3JIACTUYHBIM 3aIIUTHBIM ciioeM S. Ha ¢mr. 4 u3oOpaskeH 4acTHbI BapHaHT
YCTPOMCTBA, B KOTOPOM OCHOBA 1 SIBJSIETCS KEJNTOW M OKpallleHa B YEPHBIA LBET 3 B 30HE
TEPMOYYBCTBUTENBHOIO MaTepHaIa.

Ha ¢ur. S npencrasieHa TpexMmepHass MOJAENIb YCTPONCTBA MJIsl PErUCTPALIUU
NPEBBIIIEHHUS TIOPOTOBOH TEMIEPATYPhl, MPEACTABISIFOIIErO COOOH HEMPO3pauHy0 OCHOBY 1,
BBITTOJIHEHHYIO B (DOpPME KITUIICHI, COAEPIKALIYIO JOTIOJHUTEIbHBIE 3JIEMEHThI KPETUIeHUs 6, 1
HAHECEHHBI Ha €€ JIMLEBYI0 CTOPOHY TEPMOUYYBCTBUTENbHBIM Marepuan 2. Ha dmr. S
n300pakeH 4YaCTHBIM BapHaHT yCTPOWCTBA C OCHOBOW 1, OKpalleHHOH B KpacHBIHA I[BET,
COOTBETCTBYIOLINI MapKUpPOBKeE (a3.

Ha ¢wur. 6 npeacrtasieHa MUKPOCTPYKTypa TEPMOUYYBCTBUTEJIBHOIO Marepuana 2 ¢
YaCTULAMH OPTaHUYECKOIr0 BELIECTBA 7, BLITOJHEHHBIMU B BUJI€ YELIYEK U UX KOHITIOMEPATOB,

ces3yromuM 10 u mycrotramu 8 10 Harpesa (a) 1 MHKPOCTPYKTypa TEPMOUYYBCTBUTEIBHOTO
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MaTepuaia 2 ¢ yMEHbIIEHHOHN A0Jiel MYCTOT 8 U C YBEIMUEHHON KaXKyIIENCs MIOTHOCTBIO U C
YaCTULIAMH 7, TIOABEPTLIUMHCS CIIIABJICHHUIO U YTPATUBIIMMH [IEPBOHAYAIBHYIO POpMY, TIOCTE
HarpeBa BhILIE TOPOTOBOTO 3HAUEHUS TeMmepaTypsl (0).

Ha ¢ur. 7 mpencrasnena jguiLeBas CTOPOHA yCTPOMCTBA AJIsl PETUCTPALIUHU TPEBBILICHUS
MIOPOTOBOH TEMITEPATYPHI, MPEACTABISAIONIEr0 cOO0I HEMPO3PAYHYIO OCHOBY 1, BBITIOJIHEHHYIO
B (hopMe KITUIICHI, 1 HAHECEHHBII Ha €€ JIMLEBYI CTOPOHY TEPMOUYYBCTBUTEJbHBIA MaTepHal
2. no HarpeBa (a) M TOCNE TOYEYHOro HarpeBa (0) KOHTPOJNUpPYEMOH MOBEPXHOCTH, B
pe3yJibTaTe KOTOPOro HM3MEHEHHe MPO3PAvYHOCTH MPOM3OIIIO TOJBKO B TOW obmactu 12
TEPMOUYYBCTBHUTEIBHOTO MaTepHaja 2, Kotopas Obuia MOABEPKEHA HATPEBY BbILIE TOPOTOBOM
TEMIepaTypbl, TMpPH COXPAHEHHH [EPBOHAYAIBHOTO BHAA  OCTAJIbHOH  olOmacTu
TEPMOYYBCTBUTEIBLHOIO MaTepuana 2.

Ha d¢wur. 8 npencrasnena cioucTtas CTPyKTypa YCTpPOWMCTBAa AJisi PErucTpaLuu
NPEBBIIIEHHS TOPOTrOBOH TeMIepaTyphl, OCHOBA 1 KOTOPOTo BBINOJHEHA B (JOPME KIIUTICHI, HA
KOTOPYIO HaHECEH TEPMOUYYBCTBHUTEIBHBIN MaTepHa 2, MOKPBITHIA MPO3PauHbIM 3AIUTHBIM
cinoeM 4, KOTOpBIH: (a) TUIOTHO TpWjeraeT K OCHOBE W MaTepwally U obOecredyuBaeT
repMETUYHOCTh YCTPOHCTBA U BO3MOXKHOCTH MOIAEP KAHUS NABJICHUsI HIDKE aTMOC(epHOro;
(0) mOTHO MpHUIIEraeT K OCHOBE M MaTepuasy u UMeeT 3a30p 11a Mexay 3aIlluTHBIM CIIOEM U
OCHOBOH,; (B) IUIOTHO MPUJIETAET K OCHOBE M MaTepuasly U UMeeT MUKpooTBepcTus 116 Ha ero

JIMLEBOH MOBEPXHOCTH.

OcywmecTBaeHHe TEXHHYECKOr0 pelieHus

Obwasn mexnono2us u320MoGeHUs yCmpoicmed.

B kauectBe OCHOBBI 1 3asBJIEHHOIO YCTPOWCTBA MOTYT OBITh HCIOJIb30BAHBI
raJIOreHCoAepKalle MONMMEPHBIE MaTepHalbl, COAEpXKallMe, B YaCTHOCTH, COINOJUMEpHI
BUHWJIXJIOpU/A, & UMEeHHO: conojumep C-15 (comonmmep BUHWIXJIOPWAA U BUHWJIALIETATA),
conomumep BXB/I-40 (conommmep BUHUJIXJIOPUJA 51 BUHITUACHXJIOPUIA),
nonusuHUIXJIopua (IIBX), muroii [IBX, a takke monmusuamuaeraropun PVDF, ¢ropornact
M-40, a Takxe nonudpupsl ¢ nodaskamu 6,5% rexcabpOMIMKIIONOEKAHA HITH TOTU3(QUpPHI,
moauduuuposanHeie 15% tpuxnopuzonpomuidocdara. YkazaHHble MaTepuaibl 00Janal0T
HEOOXOIMMOHN MPOYHOCTHIO U THOKOCTBIO, MPUIAIOT YCTPOHCTBY YCTOHUHUBOCTD K BO3TOPAHUIO
U MMEIOT 3JIEKTPUYECKYI0 MPOYHOCTh He MeHee 5 kB/mm. OcHoBa 1 BeimonHeHa B (popme
KJTUTICBI, OOeCTIEYHBAIOIIEH MPOCTYr0, Oe30MacHyl0 M YAOOHYKO YCTaHOBKY YCTPOHCTBA Ha
3JIEKTPUYECKHE IPOBOAA, TPEANOYTUTEIBHO ANaMeTpOoM OT 1 1o 10 MM, nnu apyrue 3J1€MeHTbl

3JeKTPOOOOPYIOBAHUS, BBITOJHEHHOW B BHIE €OUHOW KOHCTPYKIIMH C BO3MOXKHOCTBHIO
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(¢uKcanmuu Ha KOHTPOJHPYEMbIX OOBbeKkTax Oe3 JOMOJHUTEIBHBIX 3JIEMEHTOB  WIJU
BKJIFOUAIOIIEH 3JIEeMEeHThI 6 IS 3aleIKMBAHKS YCTPOMCTBA HA KOHTPOJIUPYEMBIX OOBEKTaX.
Jlanee OynmyT pacCMOTPEHbI BapUaHThl W3TOTOBJIEHUS] W HCIOJB3OBAHUS 3asiBJICHHOTO
yCTPOUMCTBA Ha MpUMEpPe KIUIChI 0e3 IOMOJHUTEIbHBIX 3JIEMEHTOB, OCHOBAa KOTOPOU
BbINOJHEHA u3 [IBX.

TonmmHa OCHOBBI MOKET OBITH HEPABHOMEPHOW M 3aBUCUT OT KOHCTPYKIIUU KITUTICHI,
OTHAKO B 30HE TEPMOYYBCTBHUTEJIHLHOTO MAaTepHaja TOJIIMHA OCHOBBI MPEIMOYTHUTEIBHO
cocraBysieT He Oonee 3 MM, HauboJiee MPEANOUYTUTENBHO, He Ooniee 1 MM, 4TO obecrmeyuBaeT
BO3MOKHOCTh U3MEHEHHS PO3PAYHOCTH TEPMOUYYBCTBUTEILHOTO MaTepHuaia Ipu HarpeBe 10
TEMITEPATy Pbl, MPEBBIMAONIEH TOPOTOBYIO, B TEUSHHE He OoJiee 5 CeKyH/I, MPEeANOYTHTEIHHO
He Oojiee 2 CeKyHH, YTO TakKKe MOBBIIIAET OE30MaCHOCTh SKCIUTyaTallMd KOHTPOIHUPYEMOTO
00OpynOBaHUs, TOCKOJBKY MO3BOJISIET MPOTPEBAaTh TEPMOUYYBCTBUTEIBHBIM MaTepUa MPHU
BO3HUKHOBEHUHU KPATKOBPEMEHHBIX MEPETrPEBOB B MEPHO MUKOBOW HATPY3KH U MOJHOCTHIO
MEPEeBOANTh €ro B PAcIUiaB C LBETOBBIM TMEPEXOJOM «HEMPO3PAYHBIA-MIPO3PAUHBINY» U
MPOSIBJICHUEM IIBETa OCHOBBI TIOJ] HUM B TeUeHUE He Ooyiee 5 CeKyHJ, MPenrnoYTUTEIHHO He
Oosiee 2 cekyH, a Tak:ke o0ecreunBaeT HeOOXOIUMYIO TEIJI00TAaqYy.

B HekoTOpBIX BapuaHTaX BBHITIOJHEHHS] OCHOBA MOXKET 00JIafaTh CBETOOTPAKAIOIIMMHU
CBOWCTBAMH WM MOXKET OBbITh OKpallleHa C KCIOJb30BAHUEM BEINECTBA, OOJANAIOIIETro
JEOMUHECIICHTHBIMU CBOHCTBAMHU, JJIsl YBEJIMUEHHUS 3aMETHOCTH KaK CaMOTO YCTPOMCTBA, TaK
u (akta ero cpabaTbIBaHUS, YTO CIYXKUT IOTOJHUTELHOMY YBEIHYEHHIO O€30MacHOCTH
sKcmTyatauuu odopynoBanus. Takke, B HaCTHBIX CIyYasix, OCHOBa MOKET OBITh OKpalleHa
IUIT BO3MOKHOCTH HWCTIOJIb30BaHUST 3asBJICHHOW KJIMIICHI ISl IIBETOBOH MapKUpPOBKH (a3
3JIeKTPOOOOPYIOBAHUSI.

B yacTHBIX Ciydasix, OCHOBa MOXKET OBITh OKpAallleHa ¢ HCTOJIh30BAHUEM BEIIECTBA,
BBITIOJTHEHHOTO ¢ BO3MOKHOCTBIO HEOOPATUMO U3MEHSITh IIBET NPy HarpeBaHuu. [Ipucyrcraue
JOTIOTHATEIFHOTO BEIIECTBA, BBITIOJHEHHOTO ¢ BO3MOXKHOCTBIO HEOOPAaTUMO M3MEHSTH L[BET
Npy  HArpeBaHWUH JO TEMIIEpPaTyphbl, HUXKE [MOPOrOBOH TeMmepaTypbl OCHOBHOTO
TePMOYYBCTBUTEIILHOTO MaTepuajia, B yacTHocTH, Ha 10-30°C, mo3BOMsET NETEKTHPOBATH
neperpeB 0OOPyIOBaHMS, HE IOCTUTIIErO NPENENIbHO MAOMYyCTUMBIX 3HAUEHWH, H, Kak
CencTBUe, 00eCeunTh MPEAOTBPAIleHUE BOSHUKHOBEHUS aBAPUIMHOTO e eKTa.

Takke, OCHOBa MOKET OBITh OKpAIlleHA C UCTIOJIb30BAHUEM BEIECTBA, BHITIOJTHEHHOTO
C BO3MOKHOCTBIO OOpaTHMMO W3MEHSATh IIBET NMpu HarpeBanmu. K mpumepy, Ha JHUIEBYIO
MOBEPXHOCTh MOKET OBITh HAHECEH CJIOW TEePMOYYBCTBHUTEJBHOW Kpacku, oOjanarorneit

BBIIICYKA3aHHbIMU CBOMCTBAMM. HpI/ICYTCTBI/Ie BCIICCTBA, BBINMMOJHCHHOTO C BO3MOXKHOCTBIO

30



10

15

20

25

30

WO 2024/258314 PCT/RU2024/050120

00paTUMO M3MEHATH LBET NPU HArpeBaHWH, TO3BOJET MPOHMH()OPMHPOBATH NMEPCOHAT HE
TOJIKO O MPEBBILIEHUH MOPOrOBOrO 3HAUYEHHS TEMITEPATYPhl B MPOLILIOM, HO U O Meperpesax
B MOMEHT OCMOTpA.

B kadecTBe 5NACTHYHOW 3AIIMTHOH IUIGHKM TAaKXK€ MOTYT IPHUMEHSATHCS
rajloreHcoziep Kalue moJuMepsl, B 4acTHOCTH, [IBX-TieHKy, T IOy peTaHOBbIE IIJICHKH,
mMoauduuuposanHeie 15% Ttpuxnopuzonporundocdara. OgHako HEOOXOANMO YYHUTHIBATS,
YTO B CJydae HCIOJb30BAaHMA HMX /ISl 3alIUTHOH IUIEHKH, OHH JOJDKHBI 00JanaTth
MIPO3PAYHOCTBIO MO KpaliHEeH Mepe AJIsl 4aCTH BUAUMOTIO CBETA.

IIpuecomosnentie mepmoyy6cmeumenbHo20 Mamepuad.

[IpennouturensHo, TBepaas ¢asa TEPMOUYBCTBUTEIBHOTO Marepuaja BKIIOYAET
OpPTaHUYECKOE BELIECTBO, coeprkaiee CTpyKTypHbIid pparmeHT CaHn+1), TIe 1 2 S: JKupHbIe
anudaTHuecKue KUCIOTHI, copepkamue cTpykTypHble gpparmenTsl ConHeny ¢ n 2 12; conu
KUPHBIX anr(aTHIecKux KHCIOT, Coaepskamue cTpykrypHble ¢pparmenTsl CaHeny ¢ n 2 5;
aNKaHbl, copepkamue He MeHee 20 aTOMOB yriiepoaa; AHANKUI(POCHHHOBBIE KHCIOTHI,
comep:xaue cTpykrypHbie ¢parmenTsl CoHont1)y ¢ N25; aMHIbl JKUPHBIX annpaTHYECKUX
KUCJIOT, conepxamue CTpykTypHble (parmMeHTsl CoHen+1y € n 2 5, aHruOpuabl KUPHBIX
annpaTHUECKUX KHUCIIOT, coaepkaiue cTpykrypHbie pparmeHTsl ConHen+1y ¢ n 2 10; sxupHBIE
anudaTHuecKue CIIUPTHI, copepkamme cTpykrypable pparmenTsl CoHen+1y € n 2 14; sxupHbIe
anugaTHUeCKue aMHUHBI, cofeprKainue cTpykrypHbie ¢pparmerTsl CoHen+1) ¢ 1 2 17; HUTpHIIBI
KUPHBIX au(paTHIECKUX KHCIOT, copepkamie cTpykrypHble ¢pparmeHTs CuHon+y ¢ n 2 19,
HarpuMep, NaJbMUTHHOBAS KUCIIOTA, CTEAPUHOBAsI KUCIIOTA, OEreHOBAs KHCIIOTA, TETPAKO3aH,
SPYKaMUJ, CTEapUHOBBI CIHPT, LETHJIOBBIA CHOHUPT, TMOJHMATHIIEH, BOCK, napaduH, COJIH
HACBHIIIEHHBIX JKUPHBIX KApOOHOBBIX KHCIIOT PENKO3EMENbHbIX METAJJIOB, B YacCTHOCTHU
JaHTaHA, WTTPHs, UTTEpPOUs, CKAaHAMA, WJIX HX CMECh C TEMIepaTypod IUIaBIEHHS,
OTJIMYAIOIIEHCS OT COOTBETCTBYIOIIUX YKa3aHHBIM Ha YCTPOHCTBE MOPOTOBBIM TEMIIEPAaTypam
He Oonee uem Ha 5 °C, m3Mmenpuanu A0 pasMmepa 2-3 MHUKPOH Ha IIAPOBOH MENbHUILIE,
MOCJIEIOBATENBHO A00ABISIN pa30aBUTENb WIM PACTBOP CBS3YIOIIErO B pa3daBuTene U
pa3MeInBali 10 OMHOPOAHOM Macchl. B xadecTBe pa30aBUTENsT MOTYT OBITh MCIIOJIB30BAHBI,
HAIpUMep, BOAA, METAHOJ, 3TAHOJ, M3OMPONAHOJN, STUJICHTJIUKOJb, MOHOMETUJIOBBIN 3(pHp
STHJICHIJINKOJISL, AUETOHUTPUI U Ap., uian ux cMmecu. CyCHeH3HI0 HCIOIb30BAIH I

HAaHECCHHA CPaldy MOCJIC MOJYyUCHUA.
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B npennoutuTenbHbIX BApUAHTaX UCIOJIHEHUs COAEpKaHHE B TEPMOUYBCTBUTEIBHOM
MaTepuaie TBEpaoi (asbl, BKIIOYANOIIEH OpraHuYeCcKoe BEeIleCTBO, COCTABISIET He MeHee 50
macc.%, HauboJiee MpeAnoYTHTENHHO, He MeHee 70 Macc.%.

Opranuyeckoe BEIECTBO MONOMpPAETCs TaKUM O0pa3oM, YTOOBI MPU AOCTHKEHHU
NOPOTOBOI TeMmepaTypsl B nHTepBaie He Oosee S °C, npennouturensHo He Oonee 2 °C, oHO
MJIAaBUIINCH C BU3YaJIbHBIM NEPEXOAOM HEMPO3pauHbIi-NPO3payuHbIi.

B pasmuuHbIX BapHaHTax BBINOJHEHHUS BEIIECTBO, OOYCIIOBIMBAIOIIECE H3MEHEHHUE
MPO3PAaYHOCTH  TEPMOYYBCTBUTEJIBPHOIO MaTepuana IpU HarpeBe BbIlE€ IOPOroBOM
TEMIIepaTyPbl U BXOJSIIEE B COCTAB TEPMOUYBCTBUTEIHHOIO MaTepHala, mogOUpaeTcss TAKIM
00pa3oM, 4TO MOPOroBasi TeMrepaTypa MOkeT ObITh BIOpaHa u3 auamna3ona ot 50 °C mo 210
°C, B HaCTHBIX CIy4asiX, MOPOr Temrepatypsl BbiOpan u3 rpymmsl: S0 °C, 55 °C, 60 °C, 70 °C,
80 °C, 90 °C, 100 °C, 110 °C, 120 °C, 130 °C, 140 °C, 150 °C.

JJ1 U3roTOBIIEHHUS TEPMOUYYBCTBUTENILHOTO MaTepHralia TBepayo (pasy, BKIFOUAOLIYIO
BEIIIECTBO, OOYCIIOBINBAOIIEE U3MEHEHHE MTPO3PAYHOCTH TEPMOYYBCTBUTEIBHOTO MaTepraa
IIPU HarpeBse BhILLIE IOPOroBOil TeMIepaTyphbl, U3MENbYalOT Ha IApOBOM MEJIbHULIE A0 pa3Mepa
2-3 MKM, TOCJENOBATENbHO NOOABJAIT KHUAKYI a3y, NPencTaBIEHHYK BOJOW WU
OpPTaHUYECKUM pacTBOpHTENEM C TemmepaTypoil kunenus menee 180 °C, m pa3MernnBaroT
MOJIYYEHHYIO0 CYCIIEH3HIO, MPU 3TOM IPEHMYIIECTBEHHO, B 3TOT MEPHOA OOecreunBaeTcs
NepUOANYECKOe AUCIePrupoOBaHUE CMECH C AOCTYIOM BO3JyXa JI0 MOJIyYeHHUs MOCTOSIHHON
wioTHocTl cMmecu. JKupkas Qasa, NPEeaNnoOYTUTENBHO, NPEACTaBsieT COOOH BOAY WM
OPraHUYeCKU  PacTBOPUTEIID, pacTBOPUMOCTL B KOTOpOH  TBepmol  asmwl
TEPMOUYYBCTBHTEIBHOIO MaTepuaia He rpesbimaet 10 r/kr.

B mnpeamoutuTenpHBIX BapuaHTaX M300peTeHHs JKUAKYIO (asy mobaBnsioT B
konngectse oT 50 00.% 1o 90 06.%.

Pasauna rutotHoctel xkuakoi ¢asel U TBepAON (asbl MPEANOUTHTEIBHO COCTABISET
menee 0,2 r/cm’. C 3Toli 1enbio xkuaKas (a3a MOXKET ObITh BLIOPAHA M3 TPYIIIIBI; H30TPOMAHOT,
BOJIa, METAHOJ, 1-mponano, n300yTaHOoJ, MOHOMETHIIOBBIN 3(hUp STUICHI UKo, 1-OyTaHou,
AlETOHUTPWUJI, YKCyCHasi KHCJIOTa, rekcaH, remrtaH, 1,1,1-tpudropstanon, 1,1,1,3,3,3-
rekca)TOpU30MPONAHOJ, ANMETIIIHOPMaMHL, STaHOJN, OyTHUJIalleTaT, BOJA, ALIETOH, TOJYOJ
WM UX CMECH, HO HE OrPaHUYMBAIOTCSA UMU.

Ilpu TakoM MeTOA€ NONy4YeHHUs, MOJY4YEHHBIH TEpPMOUYYBCTBUTEJBHBIM MaTepual
NPEANOYTUTENIHO TPEICTABICH ABYMsI HENMpPEPBIBHBIMU (ha3aMu: TBEpAOH M ra3osoil. Ilpu
3TOM, TBepnaas (asza MpencTaBjieHa YaCTHULAMH, MPEUMYIIECTBEHHO OPHUEHTUPOBAHHBIMHU

napajiji€JIbHO MMOBEPXHOCTHU OCHOBBI.
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Ilpu 3TOM, MOJy4YEHHBI TEPMOYYBCTBUTEIBHBI MaTEpHall B UCXOAHOM COCTOSHUH
ABJIICTCA HEHIPO3pavYHbIM IO KpaﬁHeﬁ MEpPE il 4aCTu BUAUMOrO CBE€Ta U B HCXOAHOM
COCTOSTHIU BKJIFOUAET TBEPAYIO (ha3y U MyCTOTHI, 3aMMOJTHEHHBIE Ta30BOH (ha30ii, 10 KOTOPBIX
B HCXOIHOM COCTOSIHUM COCTaBjisieT He MeHee 50 00.%, a mOpH HarpeBaHWH BbIIIE
COOTBETCTBYIOIIIETO TMOPOTOBOrO 3HAYEHUS TEMIIEPATypbl MPOUCXOIUT HeoOpaTumMoe
U3MEHEHUE MUKDPOCTPYKTYPbl COOTBETCTBYIOLIErO TEPMOYYBCTBUTEIBHOIO MaTepuala,
COMPOBOXKIAIOLIETOCST  CIUIABJIEHMEM  YaCTHL TBEPAOrO OPraHMYECKOro  BelecTBa,
YMEHBLICHUEM JIOJIU MYCTOT, MPEeNNOYTHTEIBHO B 2 MM 0oJiee pas3a, U YBEIMYCHHEM €ro
MPO3PAaYHOCTH ¢ MPOSBIICHUEM I[BETA OCHOBBI, a MPU MocenyoiemM oxiaxnaeHuu 10 20 °C u
BBIZIEPKKE TMPH OTOH TeMmIeparype B TEYEeHHE IO MeHbIIEeH Mepe OXHOro Mecslia,
NpEeUMYIIECTBEHHO OHOTO roaa u 0oJiee, Mpo3pavHOCTb TEPMOYYBCTBUTEIBHOIO MaTepraa
HE BO3BPALLAETCS 10 UCXOAHBIX 3HAUYCHUI.

B 3aBHCHMOCTH OT TpUpPORbI TBepAOH (ha3bl M BelEeCTBa, OOYCIOBIMBAOILIETO
HU3MCHCHUEC MPO3PAYHOCTH TCPMOYYBCTBUTCIIBHOI'O MaT€puraia rpru HarpeBe BbILIC HOpOFOBOfI
TeMIIepaTy Pbl, BU MOJYYArOIIHUXCs YACTHII TBEPAOH (ha3bl MOKET MPEACTABISITH COOOM 3epHa,
KpHUCTAJJIbI, BOJIOKHA, I'IGH_IYI\/'IKI/I HJIW KOHIIOMEPAThI YKa3aHHbIX YaCTHUL.

B dacTtHBIX cliydasix TepMOLIYBCTBI/ITeJ'IbHI:Jﬁ MaTepHrag AOMNOJHUTEIBHO COACPKUT
npo3padyHoe MO KpaiiHeil Mepe [Uis 4acTH BHIMMOIO CBeTa MOJHMEPHOE CBS3YIOLIEe,
Temnepatypa (a3oBOro Mepexoma KOTOPOro BbILIE TEMIEpaTypbl (PasoBOro mepexoxna
OpPraHMYecKOro BellecTBa TBepaoi (asbl. B 3TOM ciyuae u3MenbYeHHYIO TBepayro (asy
CYCIIEHIUPYIOT B PacTBOpE MPO3PAayHOro MO KpaliHeill Mepe Aisi YacTH BHIMMOIO CBETa
CBASYHOLIECTO B X(HHKOﬁ (1)2136. B NPEANIOYUTUTEIIbHBIX BapHUaHTAX TEXHUYCCKOIO pEIICHUSA
CBA3YHOLIECC MPUCYTCTBYECT B MOJIYIAEMOM TEPMOUYYBCTBUTCIbHBIM MATEPHUAJIC B KOJIUYICCTBE
1-30 macc.%, nnst obecrieyenust 3dexTa TIa3UPOBAHUS YACTULl TBEPAOTO OPTAaHHYECKOTO
BEILECTBA.

B yacTHBIX ciy4asx, MpO3payHOe MOJMMEPHOE CBs3yIOIlee BbIOPAHO U3
beHoapopManbIeruIHON CMOJIbI, OYTHIMETAKPUIOBOW CMOJIBI, METAMUH(POPMAIbIETHIHON
CMOJBI, TOJUBHUHHJIOYTHUpaNs, MNOJUOYTUIMETAKPHIIaTa,  MOIMH300yTUIMETAKPUIIATA,
nouOyTHIAKPHIIATa, PEHOKCUCMOBI, TIOMCTUPOIBHO-aKPUIIOBOH 3MYJIbCHH, TIONHOJe(HHA,
NOJMCTHPONA, TMOJHaKpuiata, noamdI(GUpCyabPoHa, MOMMAITHICHA, MOJUIPOIUIIEHA,
MOJIUCTUPONA, TOJUBHHUIUACH(TOpHIA, noauteTpadTOpITIIeHa, mnoauddupcynbdoHa,
MOJIMU30MPEHa, MOJUIIPOINIIIeHa, MOJHOYyTaaueHa, MOJUH300yTHICHA, MOJUBHHUIALIETATA,
NOJMMETAKPIIATa,  STHILEIUIIOJO03bL,  MOJUBHHWIXJIOPHIAA,  MOJUBHHUIMACHXJIOPUAA,

nojukapOoHara, MOJIMKANPOJIAKTOHA, nojxm3TUIeHTepedTanaTHoOM CMOJIBI,

33



10

15

20

25

30

WO 2024/258314 PCT/RU2024/050120

noauOyTUiIeHTepeTAIaTHOW CMOJIbI, TOJUAMHIOHOH CMOJIBI, TOJHUBHHWIHIAEH(TOPUIA,
nonmpupa,  NOIMIPUPHBIX  CMOJ,  THAPOKCHATIUILEIUIIONO3bI,  METHIILEIUTFOJIO3bI,
STHIILEIUIFONIO3b], HHUTPOLEIUTIONO3b], KapOOKCHMETWIIIEIUTIONO3bI, JKeJaTHHA, arap-arapa,
Ka3enHa, r'yMMHapaOrKa, TOJUBHHUIIOBOTO CITUPTA, MOJUITUIICHOKCHIA MITH UX CMeCeH.

Ha nuueByro CTOPOHY YCTPOWCTBA, B HEKOTOPBIX CAy4asiX, HAHOCWUJM HAIMNHUCh C
uHpopManueii 0 mOpOroBoi Temmepatype. B HacTHBIX cly4asx, TOMHMO TIIOPOTOBOH
TEMIIepaTypbl HAHOCHJIACh TaKke MH(POPMALMs O JaTe OKOHUYAHHUs CpOKa 3KcIutyatanun. B
OJHOM M3 BapUAHTOB HMCIIOJHEHHS Ha MOBEPXHOCTb OCHOBBI MOJKET OBITh HAHECEH PHCYHOK,
NpeaHa3HAYeHHbIH AT MApKUPOBKHU (ha3 WIN y3JI0B 3JIEKTPOTEXHUYECKOTO 000pYyIOBaHMS,
cofep:KaLuii rpaUuecKyro, YUCIEHHYIO WIN TEKCTOBYIO HH(POPMALHIO.

B o0rmem Buze nporiecc M3roTOBJICHUS yCTPOHCTBA BKIFOUAET B Ce0st 3TAITbl HAHECEHUSI
Ha OT/AENbHBIE YYaCTKH HENPO3PavHON OCHOBBI OAHOTO WM OOJee CII0osl CYyCIEeH3HH YacTHIL
TBEpIOH (pa3el B KUAKOH (ase, yaaneHus )KUAKOH (a3bl 13 HAHECEHHBIX CJIOEB CYCIIEH3UH, &
TAKKE MMOKPBITHS JIMLIEBOH MOBEPXHOCTH 3arOTOBKH MPO3PAYHBIM 3AIIMUTHBIM CJIOEM.

JIis mOJTy4eHns MUKPOCTPYKTYPBI HAHECEHHOTO TEPMOUYBCTBUTEIBHOIO MaTepHaa,
BKJIFOYAOIIEH TBepHyr (a3y M MyCTOTHI, 3alOJHEHHbIE ra3oBOi (as3oi, 10y KOTOPBIX B
UCXOAHOM COCTOSIHUM COCTaBjsieT He MeHee S50 00.%, u obecneunBaroineit HeoOpaTumoe
U3MEHEHHE BHEIIHEr0 BHUIA TPU JOCTIKEHHH TIOPOTOBOM TEMIIEpaTyphbl, KOTOPOE
COIPOBOJKAAETCS] OIUIABJIIEHMEM 4YacTUI[ TBEpAOH (ha3bl, YMEHbLIEHHEM JOJH MyCTOT HU
YBEJIIMYCHUEM €ro MPO3PavyHOCTH C MPOSIBICHHEM LIBETA OCHOBBL, MOXKHO HCIIOJNB30BAaTh, B
YaCTHOCTH, CJIEAYIOLINE MPHEMbI HA paHEe PACKPBITHIX 3TAnax crnocoda:

- IO MEHbIIEH Mepe OAMH U3 BBILICYKa3aHHBIX 3TAINOB Cr10c00a (HAHECEHHE CyCIIeH3UU
YaCTHUI] TBEPAOrO OPraHMYECKOTO BEINeCTBAa B KUAKOH (ase, ymajeHue KUIKOH (a3l u3
HAHECEHHBIX CJIOEB CYCIEH3HH, MOKPBITHE JIULEBOH MOBEPXHOCTH 3arOTOBKU IPO3PAvHBbIM
3aIUTHBIM CJIOEM) TPOBOIUTCS MPH AABJIEHUH HUXKE aTMOC(EpPHOTO.

- IPOBOZIUTCS] HE MEHee 3 MMKJIOB HAHECEHUS CIIOEB CYCIICH3MH YacTHUIl TBEpAOH (a3bl
B )KMIKOH (pase u ymaneHust ;KuaAKoH (a3bl U3 HAHECEHHBIX CJIOEB 3TOH CYCIIEH3HH, TIPH 3TOM,
HAHECEHHe CYCHEeH3MHM YacTHL TBepAol ¢asbl B JKUAKONW (ase NPOUBOISAT METOAOM,
BBIOMpAEMbIM M3 IPyMIbl: TpadapeTHas nevarth, puekcorpadckas nevarb, TAMIIOHHAS 11€4aTh,
menkorpagusi, ¢ TMOJYYEHHEM MHUKPOCTPYKTYPBl TEPMOUYYBCTBHTEIBHOTO MaTepHaa,
YacTULBl TBEPIOH (pa3bl B KOTOPOM OPHEHTHPOBAHBI NMPEUMYIIECTBEHHO MapajlIesbHO
TUTOCKOCTH TIOBEPXHOCTH OCHOBBI.

Y nanenne xKuakoi (a3bl M3 HAHECEHHBIX CIIOEB CYCIIEH3WH YacTHUIl TBEPAOH (a3bl B

JKUIKOU (pase MM M3 KaKIOTO CJIOSl B OTIEIBbHOCTH MOXKET TPOBOIUTHCS KaK MPU JTaBJICHUU
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HIDKE aTMOC(EPHOTO, TaK M NMPU aTMOC(HEPHOM NaBICHHUHU, B 3aBUCHMOCTHU OT BBIOPAHHOTO
croco0a M3rOTOBJICHUS] YCTPONUCTBA.

JlaBneHne HIKe aTMOC(EPHOro, B HACTHBIX CIIydasx MOJYYEHUs YCTPOHCTBA, MOXKET
OBITh HCHOJB30BAHO KaK Cpa3y IOCJIE HAHECEHHs] KKAOTrO OTHEJBHOIO CJIOSl CYCIEH3HMU
TBEPJOTO OPTraHUYECKOIO BEINECTBA B JKUAKOH (ha3e, Tak U Ha dTamne CyWKHU (T.e. yAaIeHHs
KUOKOH (pa3bl) HEOOXOOMMOro KOJHMYECTBA HAHECEHHBIX CJIOEB CYCIEH3UH TBEPAOTrO
OpPTaHUYECKOTO BEIIeCTBA B KHUAKOH ¢aze. B 3TOM ciydae NpOMCXOAWT CIOHTAHHOE
BBICBOOOXKIEHNE KHUIKOH (pa3el u3 o0pemMa MaTepuana (IOCIenOBaTEIbHO U3 KaXAOTO CIIOS
WIN U3 BCero o0beMa Matepuaia) ¢ oOpa3oBaHueM OOJbIIEro YHcia HECTPYKTYPHUPOBAHHBIX
MyCTOT.

ITocnoiiHoe HaHECeHHWE CYCHEH3MH TBepHOoH (pasbl B JKUAKOW (ase TakKe MOMKET
o0ecreynTh MONyYeHHE 3asBJIEHHOrO YCTpoiicTBa. B 3TOM ciydae mociie HaHECEHHUs
TEPMOUYYBCTBUTEIBHOTO MaTepHualia, YCTPOICTBO CyLIAT, BBIOMPAst PEKUM YIAAICHHUS KUIKOH
(a3bl 13 HAHECEHHBIX CJOEB CYCIIEH3WH, MPEANOUTHTENbHO, pu Temmeparype (20+2) °C B
teueHne 10 MHHYT B aTMmocdepe BO3AyXa, 3aTeM NPOLENYPY IOCIOHHOrO HAaHECEHHs
MOBTOPSIIOT A0  TOJY4YEeHUsT HEOOXOOUMOW  TOJNIIMHBI TNOKphITHS.  PopmHupoBaHHE
MHUKPOCTPYKTYPbI, BKJIIOUAIOIIEH 4YacTUIbl TBEpHOH (a3l M OONBIIOW HONK MYCTOT,
3alOIHEHHBIX Ta30BOH (has3oli, mpoucxomut cioll 3a cioem. llocnoitHoe HaHeceHHe C
BBIIEPKKOW MPEONOYTUTENIBHO TMPH KOMHATHOH TeMmmepaType MeXOy MOIXOAaMHU
o0ecrieunBaeT YMOPSAOYEHHOCTh YacTHLl TBepAOH (pasel NpHU HMX PACIONOKEHHUH Ha
yCTPOHCTBE M 00pa3oBaHKe OOJBIION JOJU MyCTOT, KOTOPBIE MPEUMYIIECTBEHHO O0Opas3yroT
HETIPEPhIBHYIO ra30Byi0 (asy. B ciyuae, ecinu yacTuLbl TBEpHOH (ha3bl MPEACTABIAIOT COOOH
YelyHKy, NI TOro, YTOObI JAOCTUYb YKPBIBUCTOCTH NPU MHUHHMAJbHOH TOJIIUHE CIOS
MPEANOUYTUTENBHO UX MPOIOJIbHOE PACTIONOKEHHE “BHAXJIECT HA OCHOBE TEPMOUHIUKATOPA.
B »TOoM cnywae uwemydkum OyAyT pacroyiosk€Hbl MOZOOHO 3aKPBITBIM JKAIO3H W Oyner
JIOCTaTOYHO TOHKOTO CIJIOSl YELTyeK JAJIS MEePEKPBITHA LBETa OCHOBBI (“TIPHHLIUMN 3aKPBITHIX
*amo3n’). biaaronapsi caMONpPON3BOIBPHOMY YAAIEHUIO SKUIKOH (ha3bl U3 HAHECEHHBIX CJIOEB
CYCIIEH3MH MPH KOMHATHOHN TeMmeparype, 00ecreqnBaeTcsi MeIUICHHOE OCENaHne YeUTyeK U
UX yNAaKOBKAa B TEPMOAMHAMHUYECKH BBITOJHOM COCTOSSHUM. lIpym MpUMEHEHWH YKa3aHHOTO
npueMa TpU  NPUTOTOBJIEHHH  TEPMOUYYBCTBUTENHOTO — Marepuaja  HaOmomaercs
NPEUMYILIECTBEHHOE 00pa3oBaHME HEMPEPhIBHON TBEpAOW (ha3bl, a MyCTOTHI, 3aNIOJHEHHBIC
rasoM, 0pU OSTOM 00Opa3ylT HempepelBHYK ra3osyio ¢asy. Ilpu mnposeneHnu
NPUHYOUTEIBbHOTO YIANeHUs] SKUAKOW (ha3bl M3 HAHECEHHBIX CJIOEB CYCIIEH3UU TIPU

Harp€BaHuu WU Mpu O6I[YB6 BO3AYXOM KHMHETHYCCKUE TIPOLUECCCHI UCTTIAPCHUA paCTBOPUTEIA
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OynyT npeobnafaTh HaA TEPMOAMHAMHYECKUM YIOPSIIOYMBAHUEM YaCTHL TBepHOi (asbl, B
pe3yJsibTare 4ero uemyiiku OyayT GopMHUpOBaTh HE MPONOJbHBIC, & MONEPEYHbIe CTPYKTYPbI
(“IPUHLIUIT OTKPBITHIX XKAO3H ), CKBO3b KOTOPBIE OyAET MPOCMATPUBATHCS OCHOBA MPHU TOU
’Ke TOJIIMHE CJIOs, JJIsl KOTOPOH MpU COOJNIIOAEHUM TPHUHLMIA 3aKPBIThIX JKAIO3U OyaeT
JOCTUTATHCS YKPBIBUCTOCTb.

Takoro ynopsiiounMBaHus TAKXKE yAaeTCsl JOCTHYb 33 CUET MPUMEHEHHsI pa30aBIeHHOM
CyCIeH3MH 4acTHIl TBepAon (as3el B xkuakoil (aze (paszdasienue Gonee 50%), MOCKONBKY B
OonbuIoM 00beMe OyIeT MPOXOIUTh OPUEHTALNS YEHIYEK HYKHBIM 00pa3oM U UX OCEIaHHe B
yIOPSAOYEHHOM BUJIE, B OTJIMYHE OT UCTIOJIb30BaHMsI 00JIee KOHLIEHTPHUPOBAHHBIX CYCIIEH3UH.
Kpome Toro, Oonbimoe pa3baBieHue rapaHTUpyeT OoJiee JUIMTENIbHBIA  MPOLECC
CaMOIPOU3BOJbHOTO MCIIAPEHHUS JKUIKON (ha3bl, B XOIE KOTOPOro Takke OyIeT MPOUCXOIUTh
YKJIQAbIBAHUE YEIIyeK MO MPUHLMITY 3aKPbIThIX jKamo3u. JpyruM GakTopoM, BIUSIOLIUM Ha
CKOPOCTb M XapaKTep OCAKACHUS YaCTHL TBEPIOil (asbl, SBJIAETCS OTHOCUTEIbHAS pa3HULA
IUIOTHOCTEH PacTBOPUTENSs M 4acTUll TBepAaod ¢asel. Ilpm Hamuumm OONBINON pasHHUIIBI
noTHocTel (Gonee 0,2 r/cm®) yacTHIbI TBEpOH (asbl OyAyT OCenaTh U3 CYCHEH3HHU CIHIIKOM
ObICTPO MO MPHHLUIY OTKPBITHIX JKAMO3U. [IpH CPaBHUMBIX MIOTHOCTSIX WM MPU Pa3HHLE
noTHocTel Menee 0,2 r/cm® GyaeT HabMHAaTLCS MeIIEHHOE OCelaHHe YaCTUL TBepHOoi (ha3bl
¢ oOpa3oBaHueM HEOOXOAMMOH yHOPSIIOYEHHOH MHUKPOCTPYKTYpPBI —Marepuaia |
coOJIF0IeHIEeM MPUHLIUIIA 3aKPbITHIX JKATIO3H.

Takum oOpa3oMm, coOnrofeHue MPUHLUMNA 3aKPBITHIX JKATO3U MpHU (HOPMHPOBAHUN
MHKPOCTPYKTYpPBbl TEPMOYYBCTBUTEJIBHOIO MaTepHaja MO3BOJNAET MOJy4aTh MaTepual,
MHKPOCTPYKTypa KOTOPOT'O B HICXOAHOM COCTOSIHMU MMEET IPEHMYLIECTBEHHYI OPHEHTALIUIO
YaCTHL TBEPIOH (a3bl MapajieIbHO OBEPXHOCTH OCHOBBI U 3AIUTHOTO MOKPBITHS.

Hanecenue cnoeB cycneHsuu TBepAoil (asel B KUAKOH (ase mNpeanoYTHTENTHHO
MPOM3BOIUTCS CIOCOOOM, BBIOpaHHBIM U3 TpadapeTHoH medaru, (uexcorpadckoil medaT,
TAMIIOHHOM MeYaTH, LeJKorpadH.

Onucansble Bbie 3QPEeKTbl TPUMEHUMbI K BapHAHTAM HCIIOJHEHHs YCTPOWCTBA, B
KOTOPBIX MUKPOCTPYKTYpPa TEPMOYYBCTBUTEILHOIO MaTepraia MpeacTaBieHa OpraHu4eCKuM
BEILECTBOM, YACTHULbI KOTOPOT'O MPEHMYIIIECTBEHHO BBIMOJHEHbI B BUE YELIyeK, KPUCTAIOB
WK BOJIOKOH, T.€. TAKUX YaCTHUL], Y KOTOPBIX JIMHEIHbIE pa3Mepbl MPEBBILIAIOT UX TOJLINHY.
ITpu 3TOM MOskeT HaOMIOaaThCsl 00pa30BaHKUE CPOCTKOB (KOHIIOMEPATOB) OTACIbHBIX YaCTHLI
(deuryek, KPUCTAIIOB HJIH BOJIOKOH) TBEPIOTO OPraHUYECKOrO BEIIECTBA.

B ciiydae ncnonp3oBaHMs TEPMOUYYBCTBUTEIBHOTO MaTepraa, COAEPIKaIero TBEPAYIO

a3y, cBsA3yrolnee W IYyCTOTHL, IJI TNPUTOTOBJICHUS TEPMOUYYBCTBUTENIBHOTO MaTepuana

36



10

15

20

25

30

WO 2024/258314 PCT/RU2024/050120

UCTIONB3YIOT CYCIIEH3UIO MEJIKOANCTIEPCHOM TBepAOH (ha3bl B PACTBOPE CBAZYIOIIETO B JKUAKON
daze. Ilpu ucnaperuu >XKUAKOW (Da3bl CBSA3YIOMIEE OCENAaeT HA YacTULAX TBEPAOW (assbl,
MOKpPbIBAs WX IIOBEPXHOCTb TOHKUM paBHOMEpPHBIM cioeM. llpu 3ToM mpoucxogut
“rmasupoBaHue” KaK OTHENbHOH dYacTULbI TBepmoW ¢asel, Tak U 0OpPa30BaBIIETOCS
KOHIJIOMepaTa 4acTuL.

IIpn HaHECEHNM CyCIeH3UH YacTUL TBEPIAOH (pasbl B JKUIKOH (ase, 001acThb JULIEBOH
MOBEPXHOCTU OCHOBBI YCTPONCTBA, HA KOTOPYIO HE JOJIKEH MOMNAacTb TEPMOUYBCTBUTEIbHbIN
MaTepHal, 3aKJIEHBAIOT TOJMITHIECHOBOH muieHkod. Ha HesakpeiTyl0o 007acTb OCHOBBI
PaBHOMEPHO HAHOCAT CJIOH CYCHEH3MH 4acTHI TBepAoH (asbl B KUAKOW (pase ogHMM U3
OMHCAHHBIX BBIIIE MPUEMOB MM JPYTMMH METOAaMH, O0eCreunBaIOIINMHA (HOPMUPOBAHHE
OMMCHIBAEMON MUKPOCTPYKTYPBIL.

B NPEeUMYIeCTBEHHBIX BapUaHTax UCTIOJTHEHUS TOJIIMHA (o)
TEPMOUYYBCTBUTEIBHOTO Marepuajia cocTapisier He Oonee 800 MKM, MPENNOYTHTEIBHO HE
Oonee 450 MkMm, Hanbonee npeanouTuTesbHO He Oonee 150 mxkMm. Mcnonb3oBaHue yka3zaHHON
TOJIIIMHBI CJIOS TE€PMOUYYBCTBUTEJILHOTO MaTepuana OOecreuuBaeT ero cpadaTblBaHHE CO
CKOPOCTBIO MeEHee S5 CeKyHJ, NPEeHUMYLIECTBEHHO MeHee 2 CeKyHJ, IpPU Harpese BbIlIe
MOPOTOBOH TeMmmeparypsl. IT0 OOYCIIOBJIIEHO TEM, YTO Takasl TOJIIMHA CJIOS MaTepuaia B
COBOKYITHOCTM C TOJIIMHON OCHOBbl TEPMOMHAMKATOpa IIO3BOJIIET MPOrpeBaTh
TEPMOYYBCTBUTENbHBIM MaTepuasl NpPU BO3HUKHOBEHHU KPAaTKOBPEMEHHBIX MEPETrpPeBOB B
Nepuos MUKOBON HArpy3KH U MOJHOCTBIO MEPEBOUTD €r0 B PaCIlIaB C LIBETOBBIM [IEPEX0/IOM
«HETPO3PauHBbIA-TIPO3PAYHBII» B TEUEHHE MEHee S5 CeKyHI, a Takxke o0ecreynBaer
HEOOXOIMMYIO TEIUIOOTIa4y P BO3AYLIHOM OXJIKISHHH PaOOTAIOIINX YCTPOHUCTB.

I1nommans AULEBOH NOBEPXHOCTH OCHOBBI COCTABIISIET OT 3 MM?, PEANOUYTHTEILHO, HE

menee 10 mm?

, a Ijomanab MOBEPXHOCTU OCHOBBDI, HOKprTOfI TEPMOUYBCTBUTECIIbHBIM
MaTepuaioM, cocTaBiseT oT 3 g0 97% muomanu JMLEBOH IOBEPXHOCTH OCHOBBI,
NpeaAnIOYTUTEIIbHO, HE MCHEE 30 % Iomaiamn .]'IPILIGBOfI NMOBEPXHOCTU OCHOBBI, YTO MO3BOJISACT
BBISIBJIATH Cpa60TaBLHI/Ie yCTpOfICTBa C JAJIbHETO PACCTOAHMSA, 4 TAKKE IMMO3BOJIACT BbIABIIATD
TOYEYHBIC HATPEBbI OOJBIION MOBEPXHOCTU YCTAHOBOK.

B HEKOTOpBIX BapHaHTaX TEXHUYECKOTO PEIIEHHs] Ha HE3aKPBITYI0 00JacTh OCHOBBI
HAHOCST C MOMOIIBIO COJIbBEHTHBIX KpacUTEJIeH CHadajla 4YEpHYK KPAacKy WIM HaAMUCD,
BKJIFOYAIOLIYIO, B YaCTHOCTH, YMCJICHHOE 3HAueHHEe MOPOrOBONM TeMIepaTypbl WU JIPYIYIO
rpaudeckyro, YHCISHHYIO HIH TEKCTOBYHO HH(OPMALMIO, & YK€ 3aTeM HAHOCST CJION

TCPMOUYYBCTBUTCIJIBHOTO  MaTEpUAJIA. HpI/I 5TOM, B TIIPECUMYIICCTBCHHBIX BadpUaHTax

n300peTeHns1 4epHOH Kpackod MOKpeITo He MeHee 70 % rutomaam OCHOBBL B ciydae
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OKpalllMBaHUsl MO MEHBIIEH Mepe YaCTH OCHOBBI B YEPHBIM LBET, TEPMOUYBCTBUTEIbHBIN
MaTeprajl B MCXOZHOM COCTOSSHUM HMMeeT OeJblil I[BET, a NMPH HArpeBe BBILIE MOPOTOBOU
TEMIIepaTypbl MPOUCXOAWT BU3YAJIbHBIM LBETOBOM NEPEXOA MO MEHbIIEH Mepe 4YacTu
MIOBEPXHOCTH YCTPOHUCTBA “Oebli-uepHbI .

Cnenyer OTMETUTb, YTO 3asBJIEHHOE TEXHUYECKOE pelleHHe He OrpaHuyYHBaeTcs
UCTIOJIB30BAHUEM TOJIBKO OJJHOTO TEPMOUYYBCTBUTEJILHOTO MaTepHaia, ¥ Py HeOOXOAMMOCTH
TEPMOMHIUKATOP MOXET OBITb JONOJHEH Pa3UYHBIMH  TEPMOYYBCTBUTEIbHBIMHU
MaTepHUalaMHu JJIsl ONPEAEIeHHUs MPEBBIIECHNUS] HECKOJIBKUX OPOTrOBbIX TEMIIEPATYP.

Ha 3aknmrounTensbHOM  3Tame  NPUTOTOBJICHHS  TEPMOMHAUKATOP  MOKPBIBAIU
MIPO3PAYHBIM 3ALIUTHBIM CJIOEM. B HEKOTOPBIX BapUAHTAX TEXHUYECKOTO PELIEHUS MEXKOY
3aIUTHBIM CJIOEM U OCHOBOW MOJKET OBbITh BBITIOJHEH 3a30p HJIM B MPO3PAYHOM 3aLTUTHOM
Coe MOTYT OBITh BBINIOJHEHBl MUKPOOTBEPCTHSI, MO3BOJISIOIINE Tra3oBod (ase mocie
MPEBBIIICHUsS] PETUCTPUPYEMON TEMIEPAaTypbl BBIXOAWTH 34 IMpenesibl  yCTPOUCTBA.
[IpennoyTuTeNbHO, MPO3PAUHBINA 3AIMUTHBIA CJIOH BBIOMpAETCS M3 NMPO3PAYHBIX HJIACTHYHBIX
nonuMepos. B apyrom BapuaHTe TEXHHYECKOIO PELIEHHs] MPOUCXOAWUT BBIACPKUBAHHE
3aroTOBKH YCTPOMCTBA MPU AABICHUU HIKE aTMOC(EPHOrO U €ro Mocienyrlee MOKpbITHE
NPO3PayHbIM  3AIIUTHBIM CJIOEM, OO0ECIeYHBAIOIIUM T'€PMETUYHOCTh YCTPOHCTBA U
nojyiep>kaHue NaBJIeHHUs BHYTPHU MyCTOT C Ta30BOM (pa3oii Hke arMocdepHoro nasneHusi. C
5TOH LIENBI0 B JAHHOM BapUAHTE TEXHUYECKOIO PELIEHUs] B KAYeCTBE 3ALIUTHOIO CJIOS TAKXKE
HCIIONIB3YIOTCSI TPO3PAYHBIE 3JIACTUYHBIE MTOJUMEPHBIE ILNIEHKH.

B dyacTHRIX BapmaHTax, B MaTepHaje OCHOBBI KJIUICHl MOXKET OBITh BBITIOJIHEHO
yrayOnieHne, KOTOPOe 3aIOHIIOT TEPMOYYBCTBUTEIBHBIM MaTEPHAJIOM IO YKA3aHHBIM BBILIE
criocobam.

B npeanodtuTeNnbHBIX BapUaHTaX, TEPMOYYBCTBUTEIBHBI MaTepHasl BBIIOJHEH C
BO3MO>KHOCTBI) PETUCTPALUH JIOKAJIBHBIX IEPErPEBOB MOBEPXHOCTH 34 CUET U3MEHEHHUs L{BETa
TOJBKO TOW 4YaCTH TEPMOYYBCTBUTEIBHOIO MaTepuana, KOTOpash HarpeBalach BbIIIE
MIOPOrOBOM  TEMIIEpaTypbl M COXPAHEHUsT HCXOJHOIO LBE€Ta TEPMOYYyBCTBUTEIBHOIO
MaTepHala, KOTOpbIii He ObUI HarpeT BBILIE MOPOTOBOH TEMIEPaTypbl, MPH HEPABHOMEPHOM
HarpeBaHUU.

Ilocne HaHeceHHMsT TEPMOUYYBCTBUTENIBHOIO MaTepHallia yCTPOWCTBO MOKPBIBAIOT
MPO3pavyHON MO KpalHel Mepe JJisl 4aCTH BUAWMOIO CBETA 3JIACTUYHOM 3alUUTHOMN MJICHKOH,
KOTOpasi 3alMINAET YCTPOUCTBO OT BHELIHUX BO3ACUCTBUN OKPYIKAIOIIEH Cpefbl, BIAKHOCTH,
Y @-001y4eHns 1 MEXaHIUECKUX OBPEKACHNH, YBETUYUBAET CPOK CITYKOBI YCTPONCTBA U HE

JIaeT TEPMOYYBCTBHUTEJILHOMY MaTepHally CTekatb BO Bpemsi (pasooro mepexonma. Takum
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00pa3zoM, YCTPOWMCTBO BBINOJHEHO C BO3MOXKHOCTBIO PETHUCTPALMU MPEBBIIIEHUS] TTIOPOrOBON
TEMIIEPATYPbl TOKONPOBOASAILINX 3JIEMEHTOB HA OTKPBITOM BO3JyXE.

B uactHOM ciydae snmactuyHast ocHOBa 1 MOXKeT OBITh LBETHOH MJIsI BBITOJIHEHHS
JOTOJTHUTENBHON MapkupoBkH (a3 kabeneil, MOHTaKHBIX IPOBOAOB, JKIYTOB H APYTHUX
3JIEMEHTOB 3JIEKTPOOOOPYAOBAHHS, MPUYEM LBET OCHOBBI BBIOMPAETCS B COOTBETCTBUU C
I'OCT 28763-90, ycraHaBIHMBAKOIIEMYy, B YaCTHOCTH, LBETOBYID MAapKHUPOBKY B 00acTu
3JEKTPOTEXHUKHU. L[BeT 3macTUYHON OCHOBBI 1 HE BJIHMAET HA BHU3YAJIBbHYI) PErHCTPALMIO
NPEBBIIIEHUS MTOPOTOBBIX TEMIIEPATYP MOBEPXHOCTH OOOPYAOBAHHS, OIHAKO OOECIIeYHBAET
MapKHPOBKY  YCTPOWCTBA, HEOOXOIMMYIO JJisi TOBBIIIEHHs oOmeidl Oe3omacHOCTH
SKCIUTyaTaluu O0OPYAOBAHHUS.

Taxke, B 4aCTHOM cillydae Ha THOKYIO OCHOBY, B 30HE TEPMOYYBCTBUTEIHHOIO
MaTepuala, nepes HAaHECEHHEM TepMOYYBCTBUTEJIBHOTO MaTephasa, MOXKET ObITh HAaHECEH
Kpacuresb, B TOM 4HCle, YepHbli. B OnHOM u3 BapuaHTOB BbINOJHEHUs, He MeHee 70%
IJIOLAN OCHOBBI, MOKPBITON TEPMOYYBCTBUTEJIBHBIM MAaTE€pPHUAJIOM, OKPALIEHO B YEPHBIN
L[BET.

Lpunyun padomsr ycmpoiicmeq.

Knunca, Bxkmrouaromass OCHOBY 1 M HAaHECEHHBI Ha HeEE TEPMOYYBCTBUTENBbHBIN
Matepuasl 2 W TPO3pPayHbId 3aUIUMTHBIA CJIOM S, yCTAHABIMBAIOT HA MOBEPXHOCTb
3JIEKTPUYECKOTO MPOBOA, 32 KOTOPHIM JOJKEH OBITh 0OecreueH TeMIIepaTypHbId KOHTPOJIb,
¢ obecrieueHreM TUIOTHOTO MPUJIETaHHsI YCTPOHCTBA, C TIOMOIIBIO KPETIEXKHBIX 3JIEMEHTOB O,
MPENyCMOTPEHHBIX KOHCTPYKLMEH KIuNChl. B apyrom BapuaHTe WCIOJHEHUs KIIUIICA
KPEMUTCS. Ha TOBEPXHOCTb 3JEKTPUYECKOTO MPOBOIA 0€3 IOMONHUTENBHBIX KPETeXKHBIX
3JIEMEHTOB 3a CYET YIPYTHX CBOWCTB MaTepHuasla OCHOBBL. BHE 3aBUCHMOCTH OT KpEIIEHUs
KJIMTICHI TPUHLUT paboThl HE H3MEHSIETCS.

Knunca ans perucTpaliy IPEBBILEHHUs MOPOrOBOH TEMIEPaTypbl C HAHECEHHBIM
TEPMOUYYBCTBUTENBHBIM ~MarepuajoM pabortaer crneayroumM obpasoM. HaneceHHbI
TEPMOYYBCTBUTENBHBIM MaTepuaa 2 B HUCXOJHOM COCTOSSHMM M IO MOMEHTa Harpesa -0
MIOPOrOBOM TEMMEPATYPhI ABJISETCST HENPO3PAYHbIM IO KpalHEeW Mepe sl 4aCTH BUAMMOTO
CBETa U, B PEUMYIIECTBEHHBIX BAPHAHTAX TEXHUYECKOTO pelueHus, nmeer Oemnbiii uset. o
MOMEHTA Harpesa BCEH MOBEPXHOCTH KJIUICHI MIIA OTAENBHBIX €€ YY4aCTKOB, PACMOIOKEHHBIX
MO TEPMOYYBCTBUTEJBHBIM MAaTE€PHAIOM 2, 10 MOPOroBOr0 3HAYEHHUs] TEMIEPATypPhI
TEPMOYYBCTBUTENBHBIM MaTEpPHAT 2 OCTAETCSl HEMPO3pPayHBIM MO KpalHEW Mepe s 4acTu
BUJUMOIO CBETa, TEM CaMbIM COXPAHSAETCs MEepPBOHAYaNbHBIM BHI Kiauncel. Ilpu Harpese

MOBEPXHOCTH BBILIE IOPOTOBOM TEMIEPATYPhl TEPMOYYBCTBUTEIBHOIO Marepuana 2 Ha BCel

39



10

15

20

25

30

WO 2024/258314 PCT/RU2024/050120

MOBEPXHOCTU TEPMOUYYBCTBUTCJIBHOTO Marcpuajia 2 win NpEUMyIIECTBEHHO Ha HArpe€Tom

yyacTke 12 TepMOYyBCTBUTEJBHOIO Marepuaja 2, COOTBETCTBEHHO, IPOUCXOIUT

2

HeoOpaTuMoe paspyLIeHHe MHKPOCTPYKTYPHI TEPMOUYYBCTBHTEIBHOrO Marepuana |1,
COIPOBOKAAIOIIETOCS CIUIABJICHUEM YacTHI TBEpAOH (assl 7, yMEHbIIEHHEM JIOJIH MyCTOT 8
M, KaK CJeICTBUE, YBEJIMYEHHUEM MpO3Pa4HOCTU. lIpM 3TOM MOPOUCXOAUT yBEIUUYEHHE
KQXyIIeNCcs: TUIOTHOCTH MaTepuaja. TepMOYyBCTBUTEIBHBIA MaTepHal 2 ¢ W3MEHEHHOU
MHUKPOCTPYKTYpOH SIBJIsIeTCS MNPO3pauHbIM U TPOSIBJIsET LBET OCHOBbI 1 MOA AaHHBIM
MaTepUAJIOM WM LBET KPAaCKU 3, HAHECEHHOW HAa OCHOBY B 30HE TE€PMOUYYBCTBUTEJIBHOIO
matepuana. llpy  mocnenyromeM — OXNaXKACHUM  KOHTPOJIMPYEMOW  IOBEPXHOCTH
TEPMOYYBCTBUTENBHBIN MaTepral 2 UK ero 4acTb 12 ocTaeTcst mpo3pavyHbIM U BHEIIHUN BUJ
TEPMOMHAUKATOPA HE BO3BpAllAeTCss B MEPBOHAYAIBHOE COCTOssHHE. TeMm cambIM
o0ecreYnBaeTCs BO3MOXKHOCTb BU3YAJIbHON PErHCTPALIMH MPEBBIICHUS] TEMIIEPATy Pl BBILIE
MIOPOrOBOr0 3HAYEHHsI TEMIIEPATYPbI, KAK B MOMEHT MePerpesa, TaK U M0 HCTEUEHUIO BPEMEHH
JUIATEJIbHOTO.

Ilpy TOYEeUHOM HarpeBe KOHTPOJMPYEMOW MOBEPXHOCTH Mpo3padHas 30Ha 12
oOpasyercs TOJNBKO B TOH OOJNACTH TEPMOUYYBCTBUTENBHOTO MaTepuaia, KoTopas Obuia
MOABEPKEHA HArPEBY BBbILIE MOPOTOBOH TEMIEPATyphl, NMPHU COXPAHEHUH HEMPO3PAYHOU
o0nacTu IaHHOTO MaTepuaa B €ro OCTAIbHON 30HE, KOTOpasi He MOIBEPrajach HarpeBy.

Ha nuueByro cTopoHy OCHOBBI 1 MOXeT OBITP HAHECEHO YHCICHHOE 3HAUEHHE
MIOPOrOBOM TeMIIEpaTyphl 4, B YACTHBIX CJIy4asiX 3HAYEHHE IMOPOTrOBOM TEMIEPATypPbl MOKET
OBITH HAHECEHO B 30HE, CBOOOIHOM OT TEPMOUYYBCTBUTENLHOTO MaTepHaa 2, HO pSAOM C HUM,
WU Ha OCHOBY 1 MOA TepMOUYYBCTBUTEJIBHBIM MATEPUAIOM 2, B IMOCIEIHEM Cllydae, MpH
NPEBBIIIEHAN TEMIIEPATYPhI BHIIIE TTOPOTOBOTO 3HAYEHHSI, MOCIEe HEOOPATUMOIO U3MEHEHHS
MHUKPOCTPYKTYPbl TE€PMOYYBCTBUTEJIbHOTO Marepuana 2, MposBIseTcs LBEeT OCHOBbI 1 u
YHCJICHHOE 3HAaYeHHe NOPOroBOM TeMmepaTypsl 4. B 4aCTHBIX BapHaHTax pealu3aliy OCHOBA
MOXET OBITb YEepPHOH, a TEepPMOUYYBCTBUTEJIbHBIH MaTepHal B HCXOAHOM HEIPO3PavyHOM
COCTOSIHUM MOKET MMeTh Oenblii 1BeT. [Ipu 3TOM mocie MmpeBbIEeHs] TEMITEPATYPhl BbIIIE
MOPOTOBOTO 3HAa4YeHHsI HAONMIOAAeTCs] M3MEHEHHE BHEIIHEro BHIAa TEPMOHHIUKATOpa C
MaKCHUMaJbHOH KOHTPACTHOCTBIO “‘O€JbIii-4epHBIH’, YTO AOMOJHHUTEIBHO OOeCreYnBaeT
3aMETHOCTb CpabOTaBIIEro TEPMOHMHAMKATOPA M OOJErdaeT €ro BH3YaJbHOE BBIBIICHUE.
AHaJOrMYHOMY Ha3HAUEHHUIO CIYKUT peanusalivs TEpMOMHAUKATOPA, MPU KOTOPOIl OCHOBA
MMeeT LBET, OTJUYHBIA OT YEPHOIrO, a B 30HE MOJA TEPMOYYBCTBUTEJIBHBIM MATEPHAIOM 2,

UMEIOIINM OeJbIii IIBET B MCXOIHOM COCTOSTHHH, HAHECeHa Kpacka 4epHOro IBsera. B sTom
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cllydae Takke NpH CpadaTbIBAaHUM TEPMOMHAMKATOPAa HAONIOJAETCsl LBETOBOH Mepexon
“OenpIH-uepHbIi .

B cinyuae TepMOMHIMKAaTOpa, T'€PMETHYHO IMOKPBHITOrO 3JIACTUYHBIM MPO3PavyHbIM
3aIUTHBIM CJIOEM S Tpu aTMOC(EPHOM HaBJIEHHMH, B MOMEHT CpaOaThIBAHHS B PE3yJIbTaTe
pas3pyLIeHNs MUKPOCTPYKTYPbl TEPMOUYBCTBUTEIHHOIO MaTepHaa 2 1 paccjaauBaHMsI ra30BOH
U HEra3oBOH cCpel Ha IMOBEPXHOCTU 3AIUUTHOrO ciiost 5 Oyzer oOpas3oBBIBATBCSA MY3BIPH,
KOTOpPBI  yMEHBbUIAETCS  NpU  OXJIaxkAeHuu  ycrpoictea. Ilpm  mucnonp3oBaHun
TEPMOUHIMKATOpa C IepMETUYHBIM 3aLIUTHBIM CIOEM S U JaBjeHHEM BHYTPU IyCTOT 8
TEPMOUYYBCTBUTEIBHOTO Marepuaia 2 HIbke arMocepHOro He Oyaer HaOmMoIaThCs
o0OpazoBaHUE My3bIpsS HA MOBEPXHOCTH 3AIIUTHOTO CJIOSI 5 IMPU TNPEBbIIIEHHH MOPOrOBOU
TeMIepaTypbl, Omaromapsi TOMy, YTO AaBJIEHHE Ta30BOH (ha3bl BHYTPH NYCTOT 8 HIKe
aTMOC()EpPHOrO B HCXOJHOM COCTOSIHUM, CO3[]aBa€MO€ Ha JTare MONy4YeHUs 3arOTOBKU
TEPMOUHMKATOPa IPU HAHECEHUH 3aLUTHOTO CJIOsA S, KOMIIEHCHPYET TeIJIOBOE paclIipeHne
rasa, BbICBOOOXKIAIOINErOCs NPU Pa3pYLIEHHH MHUKPOCTPYKTYPBI TEPMOUYBCTBUTEIBHOTO
MaTtepuaia 2. B npyrux BapuaHTax OCYyILECTBJIEHHs TEPMOMHIUKATOpPA AJI HEAOMYLIEHHUs
BO3HHUKHOBEHUS Iy3bIpsl MPU MPEBbIILIEHUN MOPOrOBOM TeMIlepaTypbl MeXIy NpPO3pauHbIM
3aIUTHBIM CJIOEM H OCHOBOW MOKET OBITh BBINOJHEH 3a30p 11a MITH B 3aIIUTHOM CJIO€ MOTYT
OBITH BBINOJHEHBI MHKpooTBepcTHss 1106, obecrneunBarome BO3MOXKHOCTD —BBIXOZA
BBIJIEJSIIOLIETOCS IPU CpabaThIBAHUU Ta3a.

BapuaHTel HCMONHEHUs KIMIICHL, B KOTOPBIX B COCTAB TEPMOUYBCTBUTEIBHOIO
MaTepHaja 2 BXOAST YaCTHLbI TBEPIOH (assl 7, mycToTh! 8 1 cBszyromee 10, UMEIOT CXOXKHH
npuHUHN paboThl. [IpHu MpeBbIIEHNH TEMITEPATYPhI BBILIE MOPOTOBOTO 3HAYEHUS IIPOUCXOAHT
CIUIABJICHHE YacTUL 7, “INIa3upoBaHHbIX ~ CBsi3yromuM 10, ¢ BbICBOOOKIeHHEM ra30BoH (asbl
U pasfelieHHeM Tra30BOHl M Hera’oBol CpeA, B pPe3yabTaTe Yero TakKe MPOUCXOAMT
HeoOpaTuMoe paspyLIeHHe MHKPOCTPYKTYPHI TE€PMOUYYBCTBHUTEIBHOIO Marepuana 2,
COTMPOBOXKAAIOIIErOCs. YMEHbLIEHHEeM MAO0JM MyCTOT 8 M, Kak CleACTBHUE, YBEIMYEHUEM
NPO3PAaYHOCTH MaTepuana.

Takum oOpa3om, Bce BapHaHThl WCIOJHEHUS TEPMOMHIAMKATOPA WUMEIOT MPUHIIMII
paboTsL, OCHOBAHHBIN Ha HeoOpaTIMoOM pa3pyLIeHUH MHUKPOCTPYKTYPbI
TE€PMOUYYBCTBUTEIBHOTO MaTepuaia 2, CONPOBOXKIAOLIEroCs CIUIABICHUEM YacTHL TBEPAOM
¢da3pl 7, yMEHbIIEHHEM JAOJU MyCTOT 8 W, KaK CIIEACTBHE, YBEJIUYEHHEM MPO3PAYHOCTU
MaTepraja 1 HeoOpaTUMBIM M3MEHEHHEM BHEINHEro BuAa TepMOHMHAuKaTopa. [Ipuuem mpu
OXJIAKJEHUN TEPMOMHJNKATOpa BHELIHUI BUJA HE BO3BpALIaeTCs 0 UCXOIHOIO COCTOSHMUS,

NPpEUMYyIECTBEHHO CHHMXKCHUEC TIPO3PAYHOCTH TEPMOUYBCTBUTECIIBHOIO Marcpuajga a0
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UCXOIHBIX 3HAYEHUH He MPOUCXOMUT mpu oxyaxaeHuu 1o 20 °C  u BbIIep)KKe NPU 3TOU
TEMIIEpaType B TEUEHUE M0 MEHBLIEH Mepe OMHOIO MECsLa, NPEUMYIIECTBEHHO OAHOIO rofa
u Oonee .

TeM caMbIM, IpU BHU3yaJbHOM OCMOTPE TEPMOMHIMKATOPAa MOXKET NOCTOBEPHO M C
BBICOKOH TOYHOCTBIO (B amamazone +/-5 °C, mpeumymectBeHHO +/-2 °C, OTHOCHUTENBHO
YKa3aHHOHW Ha TEPMOHMHIUKATOPE MOPOrOBOH TEMIIEPATYPhI) U CKOPOCTHIO (He OoJiee S CeKyHJ,
NPEUMYIIECTBEHHO He OoJiee 2 CEKYH[) peruCTPUPOBATHCS (PAKT MPEBHIIEHUS TEMITEPATYPhI
BCE MMOBEPXHOCTH HUJIU €€ JIOKAJIbHOTO y4aCTKa BBIIIE MOPOrOBOr0 3HAYEHUS.

Huxe npencraBieHbl NPEANOYTUTENBHBIE BAPUAHTHI OCYLIECTBJICHUS 3asBICHHOTO
TEPMOMHAUKATOPA, KOTOPBIE SIBJIAIOTCS WJUIFOCTPUPYIOIIMMHM W HHMKAaK HE OrPAaHUYUBAIOT
00BEM UCTIPAIINBAEMON IPABOBOIH OXPaHbI.

IIpumepsl

IIpumep 1. O0mast TeXHOJIOTHsI U3TOTOBJEHHUS YCTPOiicTBA

IIpurorosnenne TepMOYyBCTBUTENBLHOrO Marepuaa: 100 r opraHM4ecKoro BelecTsa
¢ TemmepaTypoli (a3oBoro mepexonma, COOTBETCTBYIOIIEH IIOPOrOBOHM TeMIeparype
peructpaunu B uHTepBase 5 °C, u3MenpumiIm A0 pasMepa 2-3 MHUKPOH, MOCIEAOBATEIbHO
nobasuu 300 r 3-33 % pacTBOpa CBSI3YIOIIETO B BOJE, METAHOJIE, STAHOJIE, U30MPOIAHOIIE,
STHJICHTJIMKOJIE, MOHOMETHJIOBOM 3(Upe STHICHIVIUKONS, alleTOHUTPUWIE MM UX CMECSIX H
pasMeniany 10 OAHOPoAHOM Macchl. CyCleH3HI0 cpa3y UCMONb30BaNIU JIJIsl HAHECEHUsSI COCTaBa.

JI1st IpuMepoB B Ka4€CTBE OJTHOrO U3 BO3MOXKHBIX BAPUAHTOB UCIIOJIHEHUS] YCTPONCTBA
ObUTH BBIOPAHBI raJIOTEHCOAEPKALINE TTOTUMEPHBIE OCHOBBI PA3JINYHBIX IIBETOB, 00JIaJar0IINe
YCTOMUYMBOCTBIO K BO3TOPAHHUIO M 3JIEKTPHUECKON MPOYHOCTHIO HE MeHee 5 kB/MM, a Taxxke
YIPYTrOCTBIO, MO3BOJISIFOLIEH pa3MellaTh UX Ha SJIEKTPUUYECKHUX MPOBOAAX, MPEANOYTUTENBHO
auametrpom oT 1 1o 10 MM 0e3 JOMOTHUTETBHBIX 3JIEMEHTOB KPETUICHHSI.

Ha ocHOBy, BbINMONHEHHYIO B ()OpME KIIUICHI, C MIOMOIIBI0 COJBbBEHTHBIX KpacHTENIeH
HAHECIN WH(POPMALMOHHBIA 3JIEMEHT, COAEP)KALINi 3HAYEHHE IOPOTOBOH TEMIIEPaTypPhl
cpabatpiBanms B rpangycax llenbcus. HaHecnn TepMOUyBCTBUTEIBHBIA MaTepual METOIOM
menkorpaduu B 5-7 cnoeB. Mexny HAaHECEHHSIMH COCTAB CYIIMJIM B BAKYYMHOH Kamepe Tpu
100 MM pt ¢t 1 20 °C B TeyeHHE HE MEHee OTHOTO Yaca, THOO B TePMOCTATe TIPH TeMIepaType
HE BBIIIE TEeMIIepPaTypbl cpadaThIBAaHUsI COCTaBa B TEUEHHUE HE MEHEe TPEX 4acos, JUOO B
TeueHWe 24 4acoB IIpU KOMHATHOW TeMmmepatype. B  HCXOOHOM  COCTOSIHUU
TEPMOYYBCTBUTEIILHBIN MaTepHall HMeeT OeJblil LIBET. Y CTPOMCTBO MOKPBIBAIU MPO3PAYHON
3JIACTUYHON 3aLIUTHON MJIEHKOM.

IIpumep 2.
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B xadectBe OpraHH4ecKoro BelleCTBa AJi NMPUTOTOBJIEHUS TEPMOUYBCTBUTEIBHOTO
MaTepHaia 1o npuMepy | HCroap30Baii TETPAKO3aH C TeMITepaTypoit ¢pazoBoro nepexona S0
°C, B Ka4eCcTBe CBA3YIOLIEro UCMONb30BAIN MOJIUKANPOIAKTOH, a B KAUECTBE PACTBOPUTES -
mMeTaHoJ. CyCIeH3HI0 HAHOCHITH METOJIOM HIETKOrpaduu Ha OCHOBY, BBITIOJHEHHYIO B (hopme
KJIIUTICHI 0€3 TOMOJIHUTENbHBIX 3J1eMeHTOB KperuteHus n3 [IBX Oramask 831 uepHoro msera,
oOnanaromeli TOMIUHON B 00J1aCTH TEPMOYYBCTBUTENBHOTO MaTepuaia 0,5 MM, o crocoly,
ONMCAaHHOMY B IipuMepe 1, mpudeM 4iClieHHOe 3HaueHue MOpOoroBoi TeMrepaTypbl HAHOCUITU
B 30He, CBOOONHOM OT TEPMOYYBCTBUTENBHOrO  MaTepuana. Yucio  cloes
TEPMOYYBCTBUTEJLHOIO Marepuajja COCTaBUJIO 7, MEXIy HAaHECEHUsMM COCTaB CYLIWUJIU B
BakyyMHOU kamepe mpu 100 mm pt ct u 20 °C B TeueHnue oxnoro yaca. TonmuHa cios
TePMOYYBCTBUTEJIBLHOIO MaTepuana coctasuia 0,6 MM, a ero momans coctasuwia 30 %
IJIOAAN JIMLEBOM MOBEPXHOCTU YCTPOMCTBA. YCTPONCTBO NOKPBIBAIM MPO3PAYHOU
3aIMUTHOMN TUIeHKOM, BhiMmojHeHHOM n3 [IBX, Tommunoi 0,05 Mmm.

Knuncy ycraHoBMAM T@pH KOMHATHOM TeMIeparype Ha LUJIUHAPUYECKUN
HarpeBaTeJIbHbIN 3JIEMEHT AUAaMETPOM | MM, KOTOpBIA 3aT€M KOHTPOJIHUPYEMO HACPENIH CO
ckopocteio S °C/muH no temnepatypsl S0 °C ¢ 3amaHHOM TOYHOCTHIO U 3auKcupoBain Gaxkt
cpabaThIBaHMsl YCTPONWCTBA MOCPEACTBOM BH3YAIBHOH (DUKCAIIMH YBEIUYSHHS PO3PAYHOCTH
TePMOYYBCTBUTEJLHOTO MaTepuajia ¢ MpOsiBJIEHHEM L(BeTa OCHOBBL Bpewms, 3a koropoe
npom3omen (a3oBbIii MEpexoq U U3MEHEHHE NPO3PAYHOCTH TEPMOUYBCTBUTEIBHOTO
MaTepuana cocTaBuiIo 2 cekyHnabl. Ilocne oxjaxkneHus yCTpoHCTBa 1O KOMHATHOH
TemmepaTypsl  ObUIO  BH3yaJlbHO  3aUKCHPOBAHO  COXpPAaHEHHWE  MPO3PAYHOCTH
TEPMOUYYBCTBUTEIBHOTO Marepuaia. Bo BpeMsi HarpeBaHHss W TOCTE OXJAXKIEHHs ObUIO
BBISIBJICHO COXPAaHEHHE IJIOTHON (pUKcalmu ycTpOHCTBA Ha MOBEPXHOCTH HArPEBATENbHOTO
3JIEMEHTA.

IIpumep 3.

B xadectBe OpraHH4ecKoro BelleCTBa AJi NMPUTOTOBJIEHUS TEPMOUYBCTBUTEIBHOTO
MaTepraja Mo NnpuMepy | HCHONb30BajM KampwiaT UTTepOus ¢ TeMmneparypoil ¢pa3zoBoro
nepexona 60 °C, B kaueCTBE CBA3YIOLIETO HCIIOJIb30BAIH MOJIMBUHIIOYTHPAJb, & B KAYECTBE
pacTBOPUTENST — CMECh METaHOJA C METHJIOBBIM 3¢dupom sTrieHrimkoas (50/50 06.%).
CycneH3no HAHOCHITH METOZIOM IIEJIKOrpaduu Ha OCHOBY, BBITIOJIHEHHYIO B (pOpME KITHIICHI C
JOTOJHUTENbHBIME  3JIEMEHTAMH KperuleHus: u3  (Qroporulacta M-40 kpacHOro LBeTa,
oOnanaromeli TOMIUHON B 00J1aCTH TEPMOYYBCTBUTENBHOTO MaTepuaia 0,7 MM, 1o crocoly,
ONMCAaHHOMY B IipuMepe 1, mpudeM 4iClieHHOe 3HaueHue MOpOoroBoi TeMrepaTypbl HAHOCUITU

B 30HE€ TEPMOYYBCTBUTCJIbHOTO MaTEpHUalia A0 €r0 HAHCCCHUA, a4 B 30HC, CBO6OI[HOI\/'I oT
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TEPMOUYYBCTBUTEIBHOTO MaTrepuasia HaHeceHa MH(POpPMALHs O CPOKE HKCIUTyaTauu. Yucio
CJIOE€B TEPMOYYBCTBUTEJIBHOIO MaTepHaia COCTABUIIO 7, MEXy HAHECEHUSIMU COCTAB CYLININ
B TepMoctare npu Temmneparype 40 °C B TedeHue Tpex uacoB. TojmuHa ClOs
TePMOYYBCTBUTENBLHOIO MaTepuana coctasmia 0,8 MM, a ero miomanas coctasuia 97 %
IJIOAAN JIMLEBOM MOBEPXHOCTU YCTPOMCTBA. YCTPONCTBO NOKPBIBAIM MPO3PAYHOU
3aIMUTHOMN TUIEHKOM, BhiMoHeHHOM n3 [IBX, Tommunoi 0,15 Mmm.

Knuncy ycraHoBMAM T@pH KOMHATHOM TeMIeparype Ha LUJIUHAPUYECKUN
HarpeBaTeJIbHbIM 3JIEMEHT AUAMETPOM 5 MM, KOTOPBIA 3aT€M KOHTPOJIUPYEMO HACPEIH CO
ckopocTeio 5 °C/muH no temnepatypsl 60 °C ¢ 3amaHHOM TOYHOCTHIO U 3auKCupoBain Gakt
cpabaThIBaHMsl YCTPONWCTBA MOCPEACTBOM BH3YAIBHOH (DUKCAIIMH YBEIUYSHHS PO3PAYHOCTH
TEPMOYYBCTBUTENBHOIO MaTepHajia C MPOsBIEHUEM LBETa OCHOBBL Bpems, 3a koTopoe
npom3omen (a3oBbIii MEpexoq U U3MEHEHHE NPO3PAYHOCTH TEPMOUYBCTBUTEIBHOTO
MaTepuana coctaBuio 4 cexkyHabl. llociae oxnaxnaeHuss YCTpOHCTBa 10 KOMHATHOU
TemmepaTypsl  ObUIO  BH3yaJlbHO  3aUKCHPOBAHO  COXpPAaHEHHWE  MPO3PAYHOCTH
TEPMOUYYBCTBUTEIBHOTO Marepuaia. Bo BpeMsi HarpeBaHHss W TOCTE OXJAXKIEHHs ObUIO
BBISIBJICHO COXPAaHEHHE IJIOTHON (pUKcalmu ycTpOHCTBA Ha MOBEPXHOCTH HArPEBATENbHOTO
3JIEMEHTA.

IIpumep 4.

B kauecTBe OpraHMYECKOrO BELIECTBA U MPUTOTOBJIEHUS TEPMOYYBCTBUTEIBHOTO
MaTepuaia rmo npuMepy | HCIoNb30BaId 3MKO3aHOBYIO KHCIIOTY ¢ TeMIepaTypol (ha3oBOro
nepexona 70 °C, B KadecTBe CBSA3YIOLIETO HCIOJIb30BAIH MeEIaMUHO(DOPMAaIbIETHIHYIO
CMOJIy, a B Ka4yeCTBE PAaCTBOPUTENSI — CMeChb MeTaHosa ¢ uzobyrtanosnoMm (90/10 06.%).
CycneH3no HAaHOCHITH METOAOM LIeJKOrpaduivi Ha OCHOBY, BBIMOJIHEHHYIO B (hOpME KJIUTICHI
0e3 OTOTHUTENBHBIX 3JIEMEHTOB KPEIUICHHUS M3 COTIOIMMEPa BUHIIIXJIOPHIA M BUHUJIALIETATa
KPacHOTO 1BeTa, 00Janaromell TONMIHHON B 00JaCTH TePMOYYBCTBUTENBLHOIO MaTepuaia 0,2
MM, 1O cnocoQy, ONMCaHHOMY B MpuMepe 1, mpuyeM B 30HE TEPMOUYBCTBUTEIBHOTO
MaTepuana A0 €ro HaHECEHHUs] HAHOCUJIM YUCJIEHHOE 3HAY€HHE NMOPOrOBOM TeMIepaTypsl, a
TaKXe YEePHYI0 KpacKy. UHCJIIO CJI0€B TEpMOUYBCTBUTENIBHOIO MaTEpPUaIa COCTABUIIO 5, MEXIY
HAHECEHUsIMHU COCTaB CYLIWJIM B Te€YeHHEe 24 4acOB NMPHU KOMHATHOW Temnepatype. Tonmuna
CJIOSl TEPMOYYBCTBUTENIBHOTO MaTepuaja cocrasuia 0,2 Mm, a ero miomans cocrasmna 70 %
IJIOAAN JIMLEBOM MOBEPXHOCTU YCTPOMCTBA. YCTPONCTBO NOKPBIBAIM MPO3PAYHOU
3aI0UTHON TUIEHKOW, BBINOJHEHHOW W3 TONWypeTana, MoxudunuposanHoro 15%

Tpuxiopuzonponuidocdara, TommuHoH 0,15 Mm.

44



10

15

20

25

30

WO 2024/258314 PCT/RU2024/050120

YCTpONCTBO HakjJeWwId TMNpH KOMHATHOM TeMmmeparype Ha LUIWHAPUYECKUN
HarpeBaTeJIbHbIN 3J1€MEHT AuaMeTpoM 10 MM, KOTOpBIM 3aT€M KOHTPOJUPYEMO HArpesiu co
ckopocthio S °C/muH no temnepatypsl 70 °C ¢ 3amaHHOM TOYHOCTHIO U 3auKcupoBain Gaxkt
cpabaThIBaHMsl YCTPONWCTBA MOCPEACTBOM BH3YAIBHOH (DUKCAIIMH YBEIUYSHHS PO3PAYHOCTH
TEPMOYYBCTBUTENBHOIO MaTepHajia C MPOsBIEHUEM LBETa OCHOBBL Bpems, 3a koTopoe
npom3omen (a3oBbIii MEpexoq U U3MEHEHHE NPO3PAYHOCTH TEPMOUYBCTBUTEIBHOTO
MaTepuana coctaBwio 1 cekyHay. Ilocne oxnakgeHuss yCTpoOWCTBA [0 KOMHATHOM
TemmepaTypsl  ObUIO  BH3yaJlbHO  3aUKCHPOBAHO  COXpPAaHEHHWE  MPO3PAYHOCTH
TEPMOUYYBCTBUTEIBHOTO Marepuaia. Bo BpeMsi HarpeBaHHss W TOCTE OXJAXKIEHHs ObUIO
BBISIBJICHO COXPAaHEHHE IJIOTHON (pUKcalmu ycTpOHCTBA Ha MOBEPXHOCTH HArPEBATENbHOTO
3JIEMEHTA.

IIpumep S.

B kauecTBe OpraHMYECKOrO BELIECTBA U MPUTOTOBJIEHUS TEPMOYYBCTBUTEIBHOTO
MaTepHaia Mo npuMepy | HCHOIbp30BaIM JUOKTWI(HOCHUHOBYIO KHCIOTY C TEMIIEPaTypon
dazosoro nepexona 80 °C, B ka4eCTBe CBSA3YIOMIETO UCTIONb30BAJM MOJUBUHIIOYTHPAID, & B
Ka4yecTBe pacTBopuTeist — 3TaHON. CyCreH31I0 HAaHOCHITM METOZIOM LIENTKOrpaduy Ha OCHOBY,
BBITTOJIHEHHYIO B ()OpME KITUIICHI O€3 OMOJHUTEIBHBIX 3JIEMEHTOB KPETUICHHS U3 COTIOIUMEpa
BUHWJIXJIOPUAA U BUHWJIHAEHXJIOPUAA, 3€JIEHOTO LBETA CO CBETOOTPAKAOIIUMHU CBOUCTBAMM,
oOyanmaromeli TONIUHON B 00IaCTH TEPMOUYYBCTBUTENbHOTO MaTtepuana 0,35 M, o criocody,
ONHMCAaHHOMY B mpuMepe 1, mpuueM B 30HE€ TEPMOYYBCTBUTEJIBHOIO MaTepuajga A0 €ro
HAHECEHUsI HAHOCWJIM YHUCJICHHOE 3HAY€HUE IMOPOrOBOM TEMIIEpPATyphbl, a TAKXKE YEPHYIO
Kpacky. UHcIo C1oeB TepMOYYBCTBUTEIBHOIO MaTepUaia COCTABUIIO 5, MKy HAHECEHUSIMU
COCTaB CyUIMJIM B BakyyMHOH kamepe mpu 100 mm.pr.cT u 20 °C B TeueHHe OOHOrO Yaca.
TonmuHa Cnos TEPMOYYBCTBUTENBHOrO Marepuana cocrasmwia 0,4 MM, a €ro Imiomanb
coctaBuna 3 % MUIOIAAN JHULEBOW MOBEPXHOCTU YCTPONCTBA. YCTPONCTBO MOKPBIBAIU
MPO3pPayvyHOH 3aIIUTHOMN MIEHKOM, BeinojJHeHHOU u3 [IBX, Tonmunoi 0,15 Mm.

Knuncy ycraHoBMAM T@pH KOMHATHOM TeMIeparype Ha LUJIUHAPUYECKUN
HarpeBaTeJIbHbIN 3JIEMEHT AUaMeTpOM 12 MM, KOTOPBIM 3aT€M KOHTPOJUPYEMO HArpesiu co
ckopocTeio 5 °C/mun no temnepatypsl 80 °C ¢ 3amaHHOM TOYHOCTHIO U 3auKcupoBain Gaxkt
cpabaThIBaHMsl YCTPONWCTBA MOCPEACTBOM BH3YAIBHOH (DUKCAIIMH YBEIUYSHHS PO3PAYHOCTH
TEPMOYYBCTBUTENBHOIO MaTepHajia C MPOsBIEHUEM LBETa OCHOBBL Bpems, 3a koTopoe
npom3omen (a3oBbIii MEpexoq U U3MEHEHHE NPO3PAYHOCTH TEPMOUYBCTBUTEIBHOTO
MaTepuana COCTaBWIO 2 CekyHAabl. llocie oxnaxaeHuss YCTpPOHCTBa OO0 KOMHATHOU

TemmepaTypsl  ObUIO  BH3yaJlbHO  3aUKCHPOBAHO  COXpPAaHEHHWE  MPO3PAYHOCTH
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TEPMOUYYBCTBUTEIBHOTO Marepuaia. Bo BpeMsi HarpeBaHHss W TOCTE OXJAXKIEHHs ObUIO
BBISIBJICHO COXPAaHEHHE IJIOTHON (pUKcalmu ycTpOHCTBA Ha MOBEPXHOCTH HArPEBATENbHOTO
3JIEMEHTA.

IIpumep 6.

B kauecTBe OpraHMYECKOrO BELIECTBA U MPUTOTOBJIEHUS TEPMOYYBCTBUTEIBHOTO
MaTepHaia 1o npuMepy | ucrnonb3oBaiu OereHaT UTTPHs C TEMITEpaTypoi (ha3oBoro nepexona
90 °C, B KauecTBe CBS3YIOLIEr0 HCIOJIb30BAIN MOJHOYTUIMETAKPHIAT, a B Ka4decTBe
pactBoputenss — 5TaHoJ. CyCHeH3MI0 HAHOCHIM METOAOM Inenkorpaduud Ha OCHOBY,
BBIMTOJIHEHHYI0 B (opMe KIUIIChl Oe3 OMOJHHUTENBHBIX 3JIEMEHTOB KPEIUICHHS U3
NOJMBUHUIHAEHPTOPHIA, OKPAIIEHHYI KPAaCKOW OpaHXKEeBOTO LIBETA C JIOMHHECLEHTHBIMU
CBOHCTBaMH, 00JIaIat0IIeH TONIMHOMN B 00J1aCTH TEPMOUYYBCTBUTENIbHOTO MaTeprana 0,15 mMm,
10 croco0y, OMMCAaHHOMY B ITpUMepe 1, MpryeM B 30HE TEPMOUYBCTBHTEIBHOTO MaTepHraa 10
€ro HaHECEHUs] HAHOCWJIM YUCJICHHOE 3HAYEHUE MOPOrOBOH TEMIIEPATyphl, a4 TAKXKE YEPHYIO
Kpacky. UHcIo C1oeB TepMOYYBCTBUTEIBHOIO MaTepUaia COCTABUIIO 5, MKy HAHECEHUSIMU
COCTaB CYIIWJIH B TepMocTaTe npu Temmepatype 70 °C B TeueHune Tpex yacos. TomuHa cos
TePMOYYBCTBUTEIBLHOIO MaTepuana coctasuia 0,2 MM, a ero momanas coctasumia 30 %
IJIOAAN JIMLEBOM MOBEPXHOCTU YCTPOMCTBA. YCTPONCTBO NOKPBIBAIM MPO3PAYHOU
3aIMUTHOMN TUIeHKOM, BhiMmojHeHHOM n3 [IBX, Tommunoi 0,05 Mmm.

Knuncy ycraHoBMAM T@pH KOMHATHOM TeMIeparype Ha LUJIUHAPUYECKUN
HarpeBaTeJIbHbIN 3JIEMEHT AUAaMETPOM | MM, KOTOpBIA 3aT€M KOHTPOJIHUPYEMO HACPENIH CO
ckopocThio S °C/muH no temnepatypsl 90 °C ¢ 3am1aHHOM TOYHOCTHIO U 3auKCupoBain pakt
cpabaThIBaHMsl YCTPONWCTBA MOCPEACTBOM BH3YAIBHOH (DUKCAIIMH YBEIUYSHHS PO3PAYHOCTH
TEPMOYYBCTBUTENBHOIO MaTepHajia C MPOsBIEHUEM LBETa OCHOBBL Bpems, 3a koTopoe
npom3omen (a3oBbIii MEpexoq U U3MEHEHHE NPO3PAYHOCTH TEPMOUYBCTBUTEIBHOTO
MaTepuana coctaBuio 4 cexkyHabl. llociae oxnaxnaeHuss YCTpOHCTBa 10 KOMHATHOU
TemmepaTypsl  ObUIO  BH3yaJlbHO  3aUKCHPOBAHO  COXpPAaHEHHWE  MPO3PAYHOCTH
TEPMOUYYBCTBUTEIBHOTO Marepuaia. Bo BpeMsi HarpeBaHHss W TOCTE OXJAXKIEHHs ObUIO
BBISIBJICHO COXPAaHEHHE IJIOTHON (pUKcalmu ycTpOHCTBA Ha MOBEPXHOCTH HArPEBATENbHOTO
3JIEMEHTA.

IIpumep 7.

B kauecTBe OpraHMYECKOrO BELIECTBA U MPUTOTOBJIEHUS TEPMOYYBCTBUTEIBHOTO
Matepraia Mo mpuMepy | HCMONb30BaNIM MajJbMHUTAT JIAHTAHA C TEMIEpaTrypoil ¢a3zoBoro
nepexona 100 °C, B kayecTBe CBS3YIOLIErO HCIIONB30BAA JKEJIATHH, a B KayecTBe

pactBopuTens — uzonpornanosn. CyCneH3Mi0 HAaHOCHIJIM METONIOM MIeNKOrpaduu Ha OCHOBY,
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BBITTOJIHEHHYO B (popMe KIHIICHI 6€3 AOTIONHUTEIbHBIX 3JIEMEHTOB KPEIUICHUS U3 oau3dupa,
MoauuIupoBaHHOro 6,5 % TekcaOpOMUMKIONOAEKaHa, JKENTOro mBera, odJanaroren
TOJIIIMHON B 00JIACTH TEPMOYYBCTBUTENIBHOTO MaTepuaia 0,3 MM, IO Criocoly, ONMMCAHHOMY B
npumepe 1, npudeM B 30He TEPMOUYBCTBUTEJIBHOIO MaTEpHaia 10 €ro HAHECEHUsI HAHOCUIIH
YUCJIEHHOE 3HA4Y€HHE INMOPOrOoBOM TEMIIEpaTypbl, a TaKKe 4YepHYI Kpacky. Uucno cioes
TEPMOYYBCTBUTENBHOIO MaTepuania COCTaBWIO O, MEXKAY HAHECEHUsAMH COCTaB CYLIWIH B
TeueHHue 24 4acoB IpU KOMHATHOW Temneparype. TonmuHa Clnos TePMOYYBCTBUTEIBHOIO
Matepuana cocraBmia 0,5 MM, a ero miaowaab coctaBuiga 30% momanu JULEBOU
MOBEPXHOCTU YCTPONCTBA. YCTPOMCTBO MOKPBIBAIM MPO3PAYHON 3allMTHON IUJICHKOH,
BeinotHeHHOM 13 [IBX, Tommunoii 0,05 mwM.

Knuncy ycraHoBMAM T@pH KOMHATHOM TeMIeparype Ha LUJIUHAPUYECKUN
HarpeBaTeJIbHbIN 3JIEMEHT AUAaMETPOM | MM, KOTOpBIA 3aT€M KOHTPOJIHUPYEMO HACPENIH CO
ckopocTthio 5 °C/mun 1o Temnepatypsi 100 °C ¢ 3agaHHON TOYHOCTBIO U 3aUKCHpOBaIn GakT
cpabaThIBaHMsl YCTPONWCTBA MOCPEACTBOM BH3YAIBHOH (DUKCAIIMH YBEIUYSHHS PO3PAYHOCTH
TEPMOYYBCTBUTENBHOIO MaTepHajia C MPOsBIEHUEM LBETa OCHOBBL Bpems, 3a koTopoe
npom3omen (a3oBbIii MEpexoq U U3MEHEHHE NPO3PAYHOCTH TEPMOUYBCTBUTEIBHOTO
MaTepuana COCTaBWIO 2 CekyHAabl. llocie oxnaxaeHuss YCTpPOHCTBa OO0 KOMHATHOU
TemmepaTypsl  ObUIO  BH3yaJlbHO  3aUKCHPOBAHO  COXpPAaHEHHWE  MPO3PAYHOCTH
TEPMOUYYBCTBUTEIBHOTO Marepuaia. Bo BpeMsi HarpeBaHHss W TOCTE OXJAXKIEHHs ObUIO
BBISIBJICHO COXPAaHEHHE IJIOTHON (pUKcalmu ycTpOHCTBA Ha MOBEPXHOCTH HArPEBATENbHOTO
3JIEMEHTA.

IIpumep 8.

B kauecTBe OpraHMYECKOrO BELIECTBA U MPUTOTOBJIEHUS TEPMOYYBCTBUTEIBHOTO
MaTepHaja 1o npumepy 1 HUCTIONb30BaIM HOHAAEIMHAT JIAHTAHA C TeMIIepaTypor (a3oBoro
nepexona 110 °C, B kauecTBe CBSI3YIOIIEr0 HCIOJNB30BATN (DEHOKCHCMOJY, a B Ka4eCTBe
pPacTBOPUTENS — STHJIEHTINKOJb. CyCrIeH3U0 HAHOCUIIM METOIOM LIETKOTpaduu Ha OCHOBY,
BBIMTOJIHEHHYIO B (pOpMe KIMIICHI Oe3 JOTOJIHHUTENBHBIX 3JIEMEHTOB KperuieHus u3 I1BX
Oramask 831 uepHoro uBera, oOmajgaromell TONIMHMHOW B OOJACTH TEPMOUYBCTBUTEIBLHOTO
matepuana 0,5 mm, o crmocody, ONMMCaHHOMY B mpuMepe 1, mpuueM B 30HE, CBOOOAHOH OT
TEPMOYYBCTBUTENIBHOIO  MaTepHalla, HAHOCWIM  YHUCJIEHHOE 3HA4€HUEe MOpPOroBOHU
TeMmnepatypsl. UHCIO CIOE€B TEPMOYYBCTBUTEJIBHOIO MaTepuana COCTaBUIO 6, MEXIy
HAHECEHMsIMH COCTaB CYIIMJIHN B BakyyMHOH kamepe npu 100 mm.pt.cT u 20 °C B TeueHue

oxmHoro 4aca. TojmmuHa Ciost TEPMOUYBCTBUTCJIbHOTO MaTcpHaja COCTaBUJIa 0,5 MM, a €ro
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wiomanp cocrasuina 70 % miowmaaM JMLEBOH MOBEPXHOCTHU YCTPOMCTBAa. YCTpONHCTBO
MOKPBIBAJIA NPO3PAYHON 3aLIUTHOMN MJIEHKOH, BbIMoHeHHOH 13 [IBX, Tonmunoii 0,1 mm.

VYcTpolcTBO Hakjewsnd Ipd KOMHATHOW TeMmIleparype Ha LUIMHAPUYECKUMN
HarpeBaTeJIbHbIN 3JIEMEHT AUAaMETPOM | MM, KOTOpBIA 3aT€M KOHTPOJIHUPYEMO HACPENIH CO
ckopocTthio 5 °C/mun 1o Temnepatypsi 110 °C ¢ 3agaHHON TOYHOCTBIO U 3aUKCHpOBaIn HakT
cpabaThIBaHMsl YCTPONWCTBA MOCPEACTBOM BH3YAIBHOH (DUKCAIIMH YBEIUYSHHS PO3PAYHOCTH
TEPMOYYBCTBUTENBHOIO MaTepHajia C MPOsBIEHUEM LBETa OCHOBBL Bpems, 3a koTopoe
npom3omen (a3oBbIii MEpexoq U U3MEHEHHE NPO3PAYHOCTH TEPMOUYBCTBUTEIBHOTO
MaTepuana COCTaBWIO 2 CekyHAabl. llocie oxnaxaeHuss YCTpPOHCTBa OO0 KOMHATHOU
TemmepaTypsl  ObUIO  BH3yaJlbHO  3aUKCHPOBAHO  COXpPAaHEHHWE  MPO3PAYHOCTH
TEPMOUYYBCTBUTEIBHOTO Marepuaia. Bo BpeMsi HarpeBaHHss W TOCTE OXJAXKIEHHs ObUIO
BBISIBJICHO COXPAaHEHHE IJIOTHON (pUKcalmu ycTpOHCTBA Ha MOBEPXHOCTH HArPEBATENbHOTO
3JIEMEHTA.

IIpumep 9.

B kauecTBe OpraHMYECKOrO BELIECTBA U MPUTOTOBJIEHUS TEPMOYYBCTBUTEIBHOTO
Matepraja Mo npuMmepy | HCHOSB30BAM KalpOHAT JIAaHTaHA C TeMIepaTypoi ¢a3zoBoro
nepexona 120 °C, B kadyecTBe CBS3YIOLIETO MHCIIOJB30BAIN TOJNUAITIJIEH, a4 B KadeCTBE
pactBoputenss - 5TaHoN. CyCHEH3MI0O HAHOCWJIM METOAOM IIeNKorpaguu Ha OCHOBY,
BBIMTOJIHEHHYIO B (pOpMe KIMIICHI Oe3 JOTOJIHHUTENBHBIX 3JIEMEHTOB KperuieHus u3 I1BX
Oramask 831 uepHoro uBera, oOmajgaromell TONIMHMHOW B OOJACTH TEPMOUYBCTBUTEIBLHOTO
matepuana 0,5 mm, o crmocody, ONMMCaHHOMY B mpuMepe 1, mpuueM B 30HE, CBOOOAHOH OT
TEPMOYYBCTBUTENIBHOIO  MaTepHalla, HAHOCWIM  YHUCJIEHHOE 3HA4€HUEe MOpPOroBOHU
TeMmnepatypsl. UHCIO CIOE€B TEPMOYYBCTBUTEJIBHOIO MaTepuana COCTABHIO S5, MEXIy
HAHECEHMsIMH COCTaB CYIIWIM B TepMOcTaTe npu temneparype 60 °C B TedeHne Tpex 4acoB.
TonmuHa C€a0s1 TEPMOUYYBCTBUTEIBHOIO MaTepuaia coctrasuia 0,35 MM, a ero mjaouiaab
coctaBuna 70 % muiomanu JMLIEBONH MOBEPXHOCTH YCTPOWCTBA. YCTPONCTBO IMOKPBIBAIU
MPO3pPayvyHOH 3aIIUTHOMN MIEHKOM, BeinojJHeHHOU u3 [IBX, Tonmunoi 0,15 Mm.

Knuncy ycraHoBMAM T@pH KOMHATHOM TeMIeparype Ha LUJIUHAPUYECKUN
HarpeBaTeJIbHbIN 3JIEMEHT AUAMETPOM 7 MM, KOTOPBIA 3aT€M KOHTPOJIUPYEMO HACPEIH CO
ckopocTthio 5 °C/mun 1o Temnepatypsi 120 °C ¢ 3agaHHON TOYHOCTBIO U 3aUKCHpOBaIu akT
cpabaThIBaHMsl YCTPONWCTBA MOCPEACTBOM BH3YAIBHOH (DUKCAIIMH YBEIUYSHHS PO3PAYHOCTH
TEPMOYYBCTBUTENBHOIO MaTepHajia C MPOsBIEHUEM LBETa OCHOBBL Bpems, 3a koTopoe
npom3omen (a3oBbIii MEpexoq U U3MEHEHHE NPO3PAYHOCTH TEPMOUYBCTBUTEIBHOTO

MaTepuajga cocTaBuio 3 cekyHabl. Ilocne oxnaxzaeHuss yCTpOWCTBA A0 KOMHATHOH
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TemmepaTypsl  ObUIO  BH3yaJlbHO  3aUKCHPOBAHO  COXpPAaHEHHWE  MPO3PAYHOCTH
TEPMOUYYBCTBUTEIBHOTO Marepuaia. Bo BpeMsi HarpeBaHHss W TOCTE OXJAXKIEHHs ObUIO
BBISIBJICHO COXPAaHEHHE IJIOTHON (pUKcalmu ycTpOHCTBA Ha MOBEPXHOCTH HArPEBATENbHOTO
3JIEMEHTA.

IIpumep 10.

B kauecTBe OpraHMYECKOrO BELIECTBA U MPUTOTOBJIEHUS TEPMOYYBCTBUTEIBHOTO
MaTepraja Mo nmpuMepy | HMCIONB30BajIM HOHAAEKAHOAT IIMHKA C TEMIEpaTypoil ¢pazoBoro
nepexona 130 °C, B kadecTBe CBS3YIOIIETO HCIOJIb30BAIM MOJMUKAPOOHAT, 8 B KAaYECTBE
pactBoputenss - 5TaHoN. CyCHEH3MI0O HAHOCWJIM METOAOM IIeNKorpaguu Ha OCHOBY,
BBIMTOJIHEHHYIO B (pOpMe KIMIICHI Oe3 JOTOJIHHUTENBHBIX 3JIEMEHTOB KperuieHus u3 I1BX
Oramask 831 uepHoro uBera, oOmajgaromell TONIMHMHOW B OOJACTH TEPMOUYBCTBUTEIBLHOTO
marepuana 0,45 MM, o crocoly, ONMMCAHHOMY B IpuMepe 1, mpuyeM B 30HE, CBOOOIHOM OT
TEPMOYYBCTBUTENIBHOIO  MaTepHalla, HAHOCWIM  YHUCJIEHHOE 3HA4€HUEe MOpPOroBOHU
TeMmnepatypsl. UHCIO CIOE€B TEPMOYYBCTBUTEJIBHOIO MaTepuana COCTABHIO S5, MEXIy
HAHECEHUsIMHU COCTaB CYLIWJIM B Te€YeHHEe 24 4acOB NMPHU KOMHATHOW Temnepatype. Tonmuna
CJIOSl TEPMOYYBCTBUTENIBHOTO MaTepuaia cocrasuia 0,4 Mm, a ero miomans cocrasuna 70 %
IJIOAAN JIMLEBOM MOBEPXHOCTU YCTPOMCTBA. YCTPONCTBO NOKPBIBAIM MPO3PAYHOU
3aIMUTHOMN TUIeHKOM, BhimojHeHHOM n3 [IBX, Tommunoit 0,02 Mmm.

Knuncy ycraHoBMAM T@pH KOMHATHOM TeMIeparype Ha LUJIUHAPUYECKUN
HarpeBaTeJIbHbIN 3JIEMEHT AUaMeTpOM | MM, KOTOPBIA 3aT€éM KOHTPOJHMPYEMO Harpeiud co
ckopocTthio 5 °C/muH 1o Temnepatypsi 130 °C ¢ 3agaHHON TOYHOCTBIO U 3aUKCHpOBaIu hakT
cpabaThIBaHMsl YCTPONWCTBA MOCPEACTBOM BH3YAIBHOH (DUKCAIIMH YBEIUYSHHS PO3PAYHOCTH
TEPMOYYBCTBUTENBHOIO MaTepHajia C MPOsBIEHUEM LBETa OCHOBBL Bpems, 3a koTopoe
npom3omen (a3oBbIii MEpexoq U U3MEHEHHE NPO3PAYHOCTH TEPMOUYBCTBUTEIBHOTO
MaTepuana COCTaBWIO 2 CekyHAabl. llocie oxnaxaeHuss YCTpPOHCTBa OO0 KOMHATHOU
TemmepaTypsl  ObUIO  BH3yaJlbHO  3aUKCHPOBAHO  COXpPAaHEHHWE  MPO3PAYHOCTH
TEPMOUYYBCTBUTEIBHOTO Marepuaia. Bo BpeMsi HarpeBaHHss W TOCTE OXJAXKIEHHs ObUIO
BBISIBJICHO COXPAaHEHHE IJIOTHON (pUKcalmu ycTpOHCTBA Ha MOBEPXHOCTH HArPEBATENbHOTO
3JIEMEHTA.

IIpumep 11.

B kauecTBe OpraHMYECKOrO BELIECTBA U MPUTOTOBJIEHUS TEPMOYYBCTBUTEIBHOTO
MaTtepraja 1Mo mpuMepy | HCIONb30BaIM MaJbMUTAT LMHKA C TeMIepaTypoil ¢a3zoBoro
nepexona 140 °C, B kauecTBe CBA3YIOIIErO HCIOIb30BAM HUTPOLEIUIIONO3Y, & B Ka4eCTBE

pactBoputenst - osTaHon. CyCHNeH3WI0O HAHOCWIM METOIOM LIeJKorpaguu Ha OCHOBY,
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BBIMTOJIHEHHYIO B (pOpMe KIMIICHI Oe3 JOTOJIHHUTENBHBIX 3JIEMEHTOB KperuieHus u3 I1BX
Oramask 831 uepHoro uBera, oOmajgaromell TONIMHMHOW B OOJACTH TEPMOUYBCTBUTEIBLHOTO
matepuana 0,4 MM, 1o crmocody, OMMCAaHHOMY B mpuMepe 1, mpuueM B 30HE, CBOOOAHOH OT
TEPMOYYBCTBUTENIBHOIO  MaTepHalla, HAHOCWIM  YHUCJIEHHOE 3HA4€HUEe MOpPOroBOHU
TeMmnepatypsl. UHCIO CIOE€B TEPMOYYBCTBUTEJIBHOIO MaTepuana COCTaBUIO 6, MEXIy
HAHECEHMsIMH COCTaB CYIIMJIHN B BakyyMHOH kamepe npu 100 mm.pt.cT u 20 °C B TeueHue
oaHOro yaca. TonmuHa CjI0si TEPMOUYYBCTBUTEIBHOTO MaTtepuana coctasmwia 0,45 mM, a ero
wiomanp coctasuna 70% mioLaaM JIMLEBON NOBEPXHOCTH YCTPOWCTBAa. YCTpONCTBO
MOKPBIBAJIM MPO3PAYHON 3aLIUTHON IJIEHKOH, BbIMOHeHHON 13 1IBX, Tonmunoit 0,03 mm.

Knuncy ycraHoBMAM T@pH KOMHATHOM TeMIeparype Ha LUJIUHAPUYECKUN
HarpeBaTeJIbHbIN 3JIEMEHT AUAaMETPOM | MM, KOTOpBIA 3aT€M KOHTPOJIHUPYEMO HACPENIH CO
ckopocThio 5 °C/muH 1o Temnepatypsi 140 °C ¢ 3a7aHHON TOYHOCTBIO U 3aUKCHpOBaIn HakT
cpabaThIBaHMsl YCTPONWCTBA MOCPEACTBOM BH3YAIBHOH (DUKCAIIMH YBEIUYSHHS PO3PAYHOCTH
TEPMOYYBCTBUTENBHOIO MaTepHajia C MPOsBIEHUEM LBETa OCHOBBL Bpems, 3a koTopoe
npom3omen (a3oBbIii MEpexoq U U3MEHEHHE NPO3PAYHOCTH TEPMOUYBCTBUTEIBHOTO
MaTepuana coctaBwio 1 cekyHay. Ilocne oxnakgeHuss yCTpoOWCTBA [0 KOMHATHOM
TemmepaTypsl  ObUIO  BH3yaJlbHO  3aUKCHPOBAHO  COXpPAaHEHHWE  MPO3PAYHOCTH
TEPMOUYYBCTBUTEIBHOTO Marepuaia. Bo BpeMsi HarpeBaHHss W TOCTE OXJAXKIEHHs ObUIO
BBISIBJICHO COXPAaHEHHE IJIOTHON (pUKcalmu ycTpOHCTBA Ha MOBEPXHOCTH HArPEBATENbHOTO
3JIEMEHTA.

IIpumep 12.

B kauecTBe OpraHMYECKOrO BELIECTBA U MPUTOTOBJIEHUS TEPMOYYBCTBUTEIBHOTO
MaTepuaja o NpuMepy | HCHogp30BAM KampoOHAT IMHKA € TeMIepatypod (a3oBoro
nepexona 150°C, B KaudecTBe CBS3YIOLIETO HCIOJIB30BAIHM IOJUBUHIJIMACHPTOPHI, a B
Ka4eCTBE PaCTBOPHUTEN - 3TaHON. CyCleH3M0 HAHOCHIIM METOAOM IIeJKorpaduu Ha OCHOBY,
BBIMTOJIHEHHYIO B (pOpMe KIMIICHI Oe3 JOTOJIHHUTENBHBIX 3JIEMEHTOB KperuieHus u3 I1BX
Oramask 831 uepHoro uBera, oOmajgaromell TONIMHMHOW B OOJACTH TEPMOUYBCTBUTEIBLHOTO
matepuana 0,2 MM, 1o crnocody, OMMCaHHOMY B mpuMepe 1, nmpuyueM B 30HE, CBOOOAHOH OT
TEPMOYYBCTBUTENIBHOIO  MaTepHalla, HAHOCWIM  YHUCJIEHHOE 3HA4€HUEe MOpPOroBOHU
TeMmnepatypsl. UHCIO CIOE€B TEPMOYYBCTBUTEJIBHOIO MaTepuana COCTABHIO S5, MEXIy
HAHECEHMsIMH COCTaB CYLIMJIM B TepMocTaTte rnpu Temrneparype 60 °C B TeueHHe TpexX 4acos.
TonmuHa Cnos TEPMOYYBCTBUTENBHOrO Marepuana cocrasmwia 0,3 MM, a ero Imiomanb
coctaBuna 70% muomaay JULEBOH MOBEPXHOCTH YCTPOICTBA. YCTPONCTBO IMOKPBIBAIU

MPO3pPayvyHOH 3aIIUTHOMN MIEHKOM, BeinojJHeHHOU u3 [IBX, Tonmunoi 0,15 Mm.
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Knuncy ycraHoBMAM T@pH KOMHATHOM TeMIeparype Ha LUJIUHAPUYECKUN
HarpeBaTeJIbHbIN 3JIEMEHT AUAaMETPOM | MM, KOTOpBIA 3aT€M KOHTPOJIHUPYEMO HACPENIH CO
ckopocThio 5 °C/mun 1o Temnepatypsi 150 °C ¢ 3aaHHON TOYHOCTBIO U 3aUKCHpOBaIu akT
cpabaThIBaHMsl YCTPONWCTBA MOCPEACTBOM BH3YAIBHOH (DUKCAIIMH YBEIUYSHHS PO3PAYHOCTH
TEPMOYYBCTBUTENBHOIO MaTepHajia C MPOsBIEHUEM LBETa OCHOBBL Bpems, 3a koTopoe
npom3omen (a3oBbIii MEpexoq U U3MEHEHHE NPO3PAYHOCTH TEPMOUYBCTBUTEIBHOTO
MaTepuana coctaBwio 1 cekyHay. Ilocne oxnakgeHuss yCTpoOWCTBA [0 KOMHATHOM
TemmepaTypsl  ObUIO  BH3yaJlbHO  3aUKCHPOBAHO  COXpPAaHEHHWE  MPO3PAYHOCTH
TEPMOUYYBCTBUTEIBHOTO Marepuaia. Bo BpeMsi HarpeBaHHss W TOCTE OXJAXKIEHHs ObUIO
BBISIBJICHO COXPAaHEHHE IJIOTHON (pUKcalmu ycTpOHCTBA Ha MOBEPXHOCTH HArPEBATENbHOTO
3JIEMEHTA.

IIpumep 13.

B kauecTBe OpraHMYECKOrO BELIECTBA U MPUTOTOBJIEHUS TEPMOYYBCTBUTEIBHOTO
MaTepHaia 1o npuMepy | NCroap30Bay cTeapaT JUTHA ¢ TeMIlepaTypol aszoBoro nepexona
210 °C, B KayeCTBe CBSI3yIOIIEr0 WCIOJNb30BAIN MOJHOYTHIAKPUIAT, a B KauecTBe
pactBoputenss - 5TaHoN. CyCHEH3MI0O HAHOCWJIM METOAOM IIeNKorpaguu Ha OCHOBY,
BBIMTOJIHEHHYIO B (pOpMe KIMIICHI Oe3 JOTOJIHHUTENBHBIX 3JIEMEHTOB KperuieHus u3 I1BX
Oramask 831 uepHoro uBera, oOmajgaromell TONIMHMHOW B OOJACTH TEPMOUYBCTBUTEIBLHOTO
matepuaina 0,15 mm, mo crocoly, onmMcaHHOMY B IpuMepe 1, mpuyueM B 30HE, CBOOOIHOM OT
TEPMOYYBCTBUTENIBHOIO  MaTepHalla, HAHOCWIM  YHUCJIEHHOE 3HA4€HUEe MOpPOroBOHU
TeMmnepatypsl. UHCIO CIOE€B TEPMOYYBCTBUTEJIBHOIO MaTepuana COCTABHIO S5, MEXIy
HAHECEHUsIMHU COCTaB CYLIWJIM B Te€YeHHEe 24 4acOB NMPHU KOMHATHOW Temnepatype. Tonmuna
CJIOSl TEPMOYYBCTBUTENIBHOTO MaTepuaia cocrasuia 0,4 Mm, a ero miomans cocrasuna 70 %
IJIOAAN JIMLEBOM MOBEPXHOCTU YCTPOMCTBA. YCTPONCTBO NOKPBIBAIM MPO3PAYHOU
3aIMUTHOMN MIeHKOM, BhimojiHeHHON 13 [IBX, Tonmunoit 0,1 mm.

Knuncy ycraHoBMAM T@pH KOMHATHOM TeMIeparype Ha LUJIUHAPUYECKUN
HarpeBaTeJIbHbIN 3JIEMEHT AUAaMETPOM | MM, KOTOpBIA 3aT€M KOHTPOJIHUPYEMO HACPENIH CO
ckopocTthio 5 °C/mun 1o Temnepatypsi 210 °C ¢ 3aaHHON TOYHOCTBIO U 3aUKCHpOBaIu HakT
cpabaThIBaHMsl YCTPONWCTBA MOCPEACTBOM BH3YAIBHOH (DUKCAIIMH YBEIUYSHHS PO3PAYHOCTH
TEPMOYYBCTBUTENBHOIO MaTepHajia C MPOsBIEHUEM LBETa OCHOBBL Bpems, 3a koTopoe
npom3omen (a3oBbIii MEpexoq U U3MEHEHHE NPO3PAYHOCTH TEPMOUYBCTBUTEIBHOTO
MaTepuana coctaBwio 1 cekyHay. Ilocne oxnakgeHuss yCTpoOWCTBA [0 KOMHATHOM
TemmepaTypsl  ObUIO  BH3yaJlbHO  3aUKCHPOBAHO  COXpPAaHEHHWE  MPO3PAYHOCTH

TEPMOUYYBCTBUTEIBHOTO Marepuaia. Bo BpeMsi HarpeBaHHss W TOCTE OXJAXKIEHHs ObUIO
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BBISIBJICHO COXPAaHEHHE IJIOTHON (pUKcalmu ycTpOHCTBA Ha MOBEPXHOCTH HArPEBATENbHOTO
3JIEMEHTA.

IIpumep 14.

B xadectBe OpraHH4ecKoro BelleCTBa AJi NMPUTOTOBJIEHUS TEPMOUYBCTBUTEIBHOTO
MaTepraja No mpuMepy | HCIIONB30BANIM KApPOHAT UTTPHUS € TeMIeparypoil ¢pa3zoBoro
nepexona 55 °C, B KauecTBe CBS3YIOLIETO HCIIONB30BAIN MOMUIPHUPCYIb(POH, a B Ka4ecTBe
pactBoputenss - 5TaHoN. CyCHEH3MI0O HAHOCWJIM METOAOM IIeNKorpaguu Ha OCHOBY,
BBIMTOJIHEHHYIO B (pOpMe KIMIICHI Oe3 JOTOJIHHUTENBHBIX 3JIEMEHTOB KperuieHus u3 I1BX
Oramask 831 uepHoro uBera, oOmajgaromell TONIMHMHOW B OOJACTH TEPMOUYBCTBUTEIBLHOTO
matepuana 0,25 MM, o crocoly, ONMMCAHHOMY B IpuMepe 1, mpuyeM B 30HE, CBOOOIHOM OT
TEPMOYYBCTBUTEJIBHOIO  MaTepuajia, HAHOCWJIM YHUCJIEHHOE 3HAaueHHe [OpOroBoi
TeMmnepatypsl. UHCIO CIOE€B TEPMOYYBCTBUTEJIBHOIO MaTepuana COCTABHIO S5, MEXIy
HAHECEHMsIMH COCTaB CYIIMJIHN B BakyyMHOH kamepe npu 100 mm.pt.cT u 20 °C B TeueHue
oaHOro yaca. TonmuHa CI0si TEPMOUYYBCTBUTEIBHOTO MaTtepuana coctaBmwia 0,25 mM, a ero
wiomanp cocrasuina 70 % miowmaaM JMLEBOH MOBEPXHOCTHU YCTPOMCTBAa. YCTpONHCTBO
MOKPBIBAJIM MPO3PAYHON 3aLIUTHON IJIEHKOH, BbIMOHeHHON 13 1IBX, Tonmunoit 0,15 mm.

Knuncy ycraHoBMAM T@pH KOMHATHOM TeMIeparype Ha LUJIUHAPUYECKUN
HarpeBaTeJIbHbIN 3JIEMEHT AUAaMETPOM | MM, KOTOpBIA 3aT€M KOHTPOJIHUPYEMO HACPENIH CO
ckopocThio 5 °C/muH no temnepatypsl 55 °C ¢ 3amaHHOM TOYHOCTHIO U 3auKcupoBain Gaxkt
cpabaThIBaHMsl YCTPONWCTBA MOCPEACTBOM BH3YAIBHOH (DUKCAIIMH YBEIUYSHHS PO3PAYHOCTH
TEPMOYYBCTBUTENBHOIO MaTepHajia C MPOsBIEHUEM LBETa OCHOBBL Bpems, 3a koTopoe
npom3omen (a3oBbIii MEpexoq U U3MEHEHHE NPO3PAYHOCTH TEPMOUYBCTBUTEIBHOTO
MaTepuana CoOCTaBWIO 3 CekyHAabl. llocie oxnaxnaeHuss YCTpPOHCTBAa OO0 KOMHATHOU
TemmepaTypsl  ObUIO  BH3yaJlbHO  3aUKCHPOBAHO  COXpPAaHEHHWE  MPO3PAYHOCTH
TEPMOUYYBCTBUTEIBHOTO Marepuaia. Bo BpeMsi HarpeBaHHss W TOCTE OXJAXKIEHHs ObUIO
BBISIBJICHO COXPAaHEHHE IJIOTHON (pUKcalmu ycTpOHCTBA Ha MOBEPXHOCTH HArPEBATENbHOTO
3JIEMEHTA.

IIpumep 15.

B xadectBe OpraHH4ecKoro BelleCTBa AJi NMPUTOTOBJIEHUS TEPMOUYBCTBUTEIBHOTO
MaTepraja 1O TMpuMepy | HCIoONb30BaIM H-TeKcaaeuwi-H-eHTwirnaporeagocdar ¢
temriepatypoii ¢azoBoro mepexona 40 °C, B KkadecTBE CBS3YIOIIEr0 WCIOIb30BAIN
STWILIEJUTIONO3Y, & B KadecTBe pacTBopuTess - 3TaHod. CyCHeH3HI0 HAHOCUIM METOAOM
menKorpad Ui Ha OCHOBY, BBIOJIHEHHYIO B (POpMe KITUTICHI O0€3 OMOJHUTENbHBIX 3JIEMEHTOB

kperienns u3 [IBX Oramask 831 wepHoro mBera, obnajmaroried TONIMHOW B obnactu
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TEPMOUYYBCTBHUTENBHOTO MaTepuana 0,15 MM, o ciocoly, OmucaHHOMY B mpuMepe 1, mpuuem
B 30HE, CBOOOIHOM OT TEPMOUYBCTBUTEILHOIO MaTepHala, HAHOCHIIN YHUCJIEHHOE 3HAaYeHHE
MOPOroBOM Temneparypbl. UUCJIO CIOEB TEPMOUYYBCTBUTEJIBHOIO MaTepHaja COCTaBHJIO S,
MEKIy HAaHECEHUSIMH COCTaB CYLIMJIM B BakyyMHoOW kamepe mpu 100 mm.pt.ct u 20°C B
TEUEHHEe OAHOIrO 4aca. TONIKMHA CJIOsT TEPMOUYYBCTBUTENBHOIO MaTepuana cocrasmia 0,3 M,
a ero muowaab cocrasmia 70 % muiolany JULeBONH MOBEPXHOCTH YCTPONCTBA. Y CTPONHCTBO
MOKPBIBAJIM MPO3PAYHON 3aLIUTHON IJIEHKOH, BbIMOHeHHON 13 1IBX, Tonmunoit 0,15 mm.

Knuncy ycraHoBMAM T@pH KOMHATHOM TeMIeparype Ha LUJIUHAPUYECKUN
HarpeBaTeJIbHbIN 3JIEMEHT AUAaMETPOM | MM, KOTOpBIA 3aT€M KOHTPOJIHUPYEMO HACPENIH CO
ckopocTeio 5 °C/muH no temnepatypsi 40 °C ¢ 3a1aHHOM TOYHOCTHIO U 3apuKCupoBain Pakt
cpabaThIBaHMsl YCTPONWCTBA MOCPEACTBOM BH3YAIBHOH (DUKCAIIMH YBEIUYSHHS PO3PAYHOCTH
TEPMOYYBCTBUTENBHOIO MaTepHajia C MPOsBIEHUEM LBETa OCHOBBL Bpems, 3a koTopoe
npom3omen (a3oBbIii MEpexoq U U3MEHEHHE NPO3PAYHOCTH TEPMOUYBCTBUTEIBHOTO
MaTepuana coctaBuio MeHee 1 cekyHpabl [locne oxnmaxkneHust yCTpOHCTBa N0 KOMHATHOM
TemmepaTypsl  ObUIO  BH3yaJlbHO  3aUKCHPOBAHO  COXpPAaHEHHWE  MPO3PAYHOCTH
TEPMOUYYBCTBUTEIBHOTO Marepuaia. Bo BpeMsi HarpeBaHHss W TOCTE OXJAXKIEHHs ObUIO
BBISIBJICHO COXPAaHEHHE IJIOTHON (pUKcalmu ycTpOHCTBA Ha MOBEPXHOCTH HArPEBATENbHOTO
3JIEMEHTA.

IIpumep 16.

B kauecTBe OpraHMYECKOrO BELIECTBA U MPUTOTOBJIEHUS TEPMOYYBCTBUTEIBHOTO
MaTepuasa o npuMepy 1 nCrnonb30Bany aHrUAPUA NAJIbMUTHHOBON KUCJIOTBI C TEMIIEPATYPOU
¢azosoro nepexona 60 °C, B kauecTBE CBS3YIOIIErO HCIONB30BAIH MOJMMETAKPHIIAT, a B
Ka4eCTBE PaCTBOPHUTEN - 3TaHON. CyCleH3M0 HAHOCHIIM METOAOM IIeJKorpaduu Ha OCHOBY,
BBIMTOJIHEHHYIO B (pOpMe KIMIICHI Oe3 JOTOJIHHUTENBHBIX 3JIEMEHTOB KperuieHus u3 I1BX
Oramask 831 uepHoro uBera, oOmajgaromell TONIMHMHOW B OOJACTH TEPMOUYBCTBUTEIBLHOTO
matepuana 0,35 MM, o crocoly, ONMMCAHHOMY B IpuMepe 1, mpuyeM B 30HE, CBOOOIHOM OT
TEPMOYYBCTBUTENIBHOIO  MaTepHalla, HAHOCWIM  YHUCJIEHHOE 3HA4€HUEe MOpPOroBOHU
TeMmnepatypsl. UHCIO CIOE€B TEPMOYYBCTBUTEJIBHOIO MaTepuana COCTaBUIO 6, MEXIy
HAHECEHMsIMH COCTaB CYLIMJIM B TepMocTate rnpu Temrnepatype 40 °C B TeueHHe Tpex 4acos.
TonmuHa €a0s TEPMOUYYBCTBUTEIBHOIO MaTepuaia cocrasuia 0,55 MM, a ero mjouiaab
coctaBuna 70 % muiomanu JMLIEBONH MOBEPXHOCTH YCTPOWCTBA. YCTPONCTBO IMOKPBIBAIU
MPO3pPavyHOH 3aIIUTHON MIEHKOM, BeinojJHeHHOU u3 [IBX, Tonmunoi 0,02 MM.

Knuncy ycraHoBMAM T@pH KOMHATHOM TeMIeparype Ha LUJIUHAPUYECKUN

HarpeBaTeJIbHbIN 3JIEMEHT AUAaMETPOM | MM, KOTOpBIA 3aT€M KOHTPOJIHUPYEMO HACPENIH CO
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ckopocTeio 5 °C/muH no temnepatypsl 60 °C ¢ 3amaHHOM TOYHOCTHIO U 3auKCupoBain Gakt
cpabaThIBaHMsl YCTPONWCTBA MOCPEACTBOM BH3YAIBHOH (DUKCAIIMH YBEIUYSHHS PO3PAYHOCTH
TEPMOYYBCTBUTENBHOIO MaTepHajia C MPOsBIEHUEM LBETa OCHOBBL Bpems, 3a koTopoe
npom3omen (a3oBbIii MEpexoq U U3MEHEHHE NPO3PAYHOCTH TEPMOUYBCTBUTEIBHOTO
MaTepuana COCTaBWIO 2 CekyHAabl. llocie oxnaxaeHuss YCTpPOHCTBa OO0 KOMHATHOU
TemmepaTypsl  ObUIO  BH3yaJlbHO  3aUKCHPOBAHO  COXpPAaHEHHWE  MPO3PAYHOCTH
TEPMOUYYBCTBUTEIBHOTO Marepuaia. Bo BpeMsi HarpeBaHHss W TOCTE OXJAXKIEHHs ObUIO
BBISIBJICHO COXPAaHEHHE IJIOTHON (pUKcalmu ycTpOHCTBA Ha MOBEPXHOCTH HArPEBATENbHOTO
3JIEMEHTA.

IIpumep 17.

B kauecTBe OpraHMYECKOrO BELIECTBA U MPUTOTOBJIEHUS TEPMOYYBCTBUTEIBHOTO
MaTepHaia 1o npuMepy | HCIOJB30BAIM SpyKaMHUI ¢ TeMmeparypoil ¢asoBoro mepexona
80°C, B KayecTBE CBS3YIOIIErO HCIOJIb30BAJH MOJUKApPOOHAT, a B KAYECTBE PACTBOPHUTEIS -
sTaron. CyCreH3u0 HAHOCHIM METOOM LIeNKOTpadguu Ha OCHOBY, BBITIOJHEHHYIO B (popMme
KJIIUTICHI 0€3 TOMOJIHUTENbHBIX 3J1eMeHTOB KperuteHus n3 [IBX Oramask 831 uepHoro msera,
oOyanmaromeli TONIUHON B 00IaCTH TEPMOUYYBCTBUTENBHOTO MaTepuana 0,65 MM, o criocody,
OMUCaHHOMY B ipuMepe 1, mpuyeM B 30He, CBOOOIHON OT TEPMOUYYBCTBUTEILHOTO MaTepHaa,
HAHOCWJIM  YHUCJEHHOE  3HA4eHHe  TMOpPOroBOM  TeMmmepatrypbl.  UuCIO  ClOeB
TEPMOYYBCTBUTENBHOIO MaTepuania COCTaBWIIO 7, MEXKAY HAHECEHUsAMH COCTaB CYIIWIH B
TeueHHue 24 4acoB IpU KOMHATHOW Temneparype. TonmuHa Clnos TePMOYYBCTBUTEIBHOIO
Matepuana coctaBuia 0,75 MM, a ero miomanp cocraBwia 70% TmJOWEAAN JULEBOU
MOBEPXHOCTU YCTPONCTBA. YCTPOMCTBO MOKPBIBAIM MPO3PAYHON 3allMTHON IUJICHKOH,
BeinotHeHHOM 13 [IBX, Tommunoii 0,03 mwM.

Knuncy ycraHoBMAM T@pH KOMHATHOM TeMIeparype Ha LUJIUHAPUYECKUN
HarpeBaTeJIbHbIN 3JIEMEHT AUAaMETPOM | MM, KOTOpBIA 3aT€M KOHTPOJIHUPYEMO HACPENIH CO
ckopocTeio 5 °C/mun no temnepatypsl 80 °C ¢ 3amaHHOM TOYHOCTHIO U 3auKcupoBain Gaxkt
cpabaThIBaHMsl YCTPONWCTBA MOCPEACTBOM BH3YAIBHOH (DUKCAIIMH YBEIUYSHHS PO3PAYHOCTH
TEPMOYYBCTBUTENBHOIO MaTepHajia C MPOsBIEHUEM LBETa OCHOBBL Bpems, 3a koTopoe
npom3omen (a3oBbIii MEpexoq U U3MEHEHHE NPO3PAYHOCTH TEPMOUYBCTBUTEIBHOTO
MaTepuana coctaBuio 4 cexkyHabl. llociae oxnaxnaeHuss YCTpOHCTBa 10 KOMHATHOU
TemmepaTypsl  ObUIO  BH3yaJlbHO  3aUKCHPOBAHO  COXpPAaHEHHWE  MPO3PAYHOCTH
TEPMOUYYBCTBUTEIBHOTO Marepuaia. Bo BpeMsi HarpeBaHHss W TOCTE OXJAXKIEHHs ObUIO
BBISIBJICHO COXPAaHEHHE IJIOTHON (pUKcalmu ycTpOHCTBA Ha MOBEPXHOCTH HArPEBATENbHOTO

JJIEMCHTA.
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IIpumep 17.

B xadectBe OpraHH4ecKoro BelleCTBa AJi NMPUTOTOBJIEHUS TEPMOUYBCTBUTEIBHOTO
MaTepuaia o mnpumepy | HCHOIp30BaNM 1-TeTpamekaHon ¢ TemrepaTypol (a3oBOro
nepexona 40 °C, B ka4ecTBe CBSI3YIOLIEro UCIONb30BAIN MOJUOYTHIAKPUIIAT, & B KAYECTBE
pactBoputenss - 5TaHoN. CyCHEH3MI0O HAHOCWJIM METOAOM IIeNKorpaguu Ha OCHOBY,
BBIMTOJIHEHHYI0 B (opMe KIUIIChl Oe3 OMOJHHUTENBHBIX 3JIEMEHTOB KPEIUICHHS U3
XJIOPOTIPEHOBOTO KaydyKa Ha CHJIIMKOHHU3UPOBAHHON OCHOBE YEPHOIO IIBETa, OONamaroLiei
TOJIIMHON B 00JIACTH TEPMOUYBCTBUTENIBbHOTO MaTepuaia 0,1 MM, o criocoly, ONMMCAaHHOMY B
npumepe 1, mpuyuem B 30He, CBOOOJHOH OT TEPMOUYBCTBHUTEIBHOTO MaTepHasia, HAHOCHIIU
YHCJIEHHOE 3HA4YeHHe IOpPOroBod TeMmeparypbl. UHCIO CJI0€B TepMOUYBCTBUTENBHOIO
MaTepHuaa COCTaBUIIO 5, MeXAy HAHECEHHUsIMHU COCTAB CYLINJIN B BaKyyMHOH kaMmepe mpu 100
MM.pT.cT ¥ 20 °C B TeueHre omHOTo 4Yaca. ToJIuHA CI0s1 TEPMOYYBCTBUTEIBHOTO MaTepUaa
cocrasmna 0,15 mm, a ero muomanp cocraBmwia 70% miomanu JULEBOH MOBEPXHOCTH
YCTPOMCTBA. YCTPONWCTBO MOKPBIBAJIM MPO3PAYHON 3aIUTHOW IUICHKOMW, BBIMOJHEHHOW W3
TIBX, Tonmuaoi# 0,05 MM.

Knuncy ycraHoBMAM T@pH KOMHATHOM TeMIeparype Ha LUJIUHAPUYECKUN
HarpeBaTeJIbHbIN 3JIEMEHT AUAaMETPOM | MM, KOTOpBIA 3aT€M KOHTPOJIHUPYEMO HACPENIH CO
ckopocTeio 5 °C/muH no temnepatypsi 40 °C ¢ 3a1aHHOM TOYHOCTHIO U 3apuKCupoBain Pakt
cpabaThIBaHMsl YCTPONWCTBA MOCPEACTBOM BH3YAIBHOH (DUKCAIIMH YBEIUYSHHS PO3PAYHOCTH
TePMOYYBCTBUTEJLHOTO MaTepuajia ¢ MpOsiBJIEHHEM L(BeTa OCHOBBL Bpewms, 3a koropoe
npom3omen (a3oBbIii MEpexoq U U3MEHEHHE NPO3PAYHOCTH TEPMOUYBCTBUTEIBHOTO
MaTepuana coctaBuio MeHee 1 cekyHpabl [locne oxnmaxkneHust yCTpOHCTBa N0 KOMHATHOM
TemmepaTypsl  ObUIO  BH3yaJlbHO  3aUKCHPOBAHO  COXpPAaHEHHWE  MPO3PAYHOCTH
TEPMOUYYBCTBUTEIBHOTO Marepuaia. Bo BpeMsi HarpeBaHHss W TOCTE OXJAXKIEHHs ObUIO
BBISIBJICHO COXPAaHEHHE IJIOTHON (pUKcalmu ycTpOHCTBA Ha MOBEPXHOCTH HArPEBATENbHOTO
3JIEMEHTA.

IIpumep 18.

B xadectBe OpraHH4ecKoro BelleCTBa AJi NMPUTOTOBJIEHUS TEPMOUYBCTBUTEIBHOTO
MaTepHaia o npuMepy 1 HCronp30BaId JOKO3aHHUTPHII C TEMITEPaTypoii pa3oBoro nepexona
55 °C, B KauecTBe CBSI3yIOLIET0 HCIIONb30BATIN TMOJUOYTHIMETAKPUIAT, & B KadeCTBE
pactBoputenss - 5TaHoN. CyCHEH3MI0O HAHOCWJIM METOAOM IIeNKorpaguu Ha OCHOBY,
BBIMTOJIHEHHYIO B (pOpMe KIMIICHI Oe3 JOTOJIHHUTENBHBIX 3JIEMEHTOB KperuieHus u3 I1BX
Oramask 831 uepHoro uBera, oOmajgaromell TONIMHMHOW B OOJACTH TEPMOUYBCTBUTEIBLHOTO

matepuaina 0,15 mm, mo crocoly, onmMcaHHOMY B IpuMepe 1, mpuyueM B 30HE, CBOOOIHOM OT
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TEPMOYYBCTBUTENIBHOIO  MaTepHalla, HAHOCWIM  YHUCJIEHHOE 3HA4€HUEe MOpPOroBOHU
TeMmnepatypsl. UHCIO CIOE€B TEPMOYYBCTBUTEJIBHOIO MaTepuana COCTABHIO S5, MEXIy
HAHECEHUsIMHU COCTaB CYLIWJIM B Te€YeHHEe 24 4acOB NMPHU KOMHATHOW Temnepatype. Tonmuna
CJIOSl TEPMOUYYBCTBUTENBHOTO MaTepualia coctasmia 0,25 mm, a ero miowmaas cocrasuna 70 %
IJIOAAN JIMLEBOM MOBEPXHOCTU YCTPOMCTBA. YCTPONCTBO NOKPBIBAIM MPO3PAYHOU
3aIMUTHOMN TUIEHKOM, BhiMoHeHHOM n3 [IBX, Tommunoi 0,15 Mmm.

Knuncy ycraHoBMAM T@pH KOMHATHOM TeMIeparype Ha LUJIUHAPUYECKUN
HarpeBaTeJIbHbIN 3JIEMEHT AUAaMETPOM | MM, KOTOpBIA 3aT€M KOHTPOJIHUPYEMO HACPENIH CO
ckopocThio 5 °C/muH no temnepatypsl 55 °C ¢ 3amaHHOM TOYHOCTHIO U 3auKcupoBain Gaxkt
cpabaThIBaHMsl YCTPONWCTBA MOCPEACTBOM BH3YAIBHOH (DUKCAIIMH YBEIUYSHHS PO3PAYHOCTH
TEPMOYYBCTBUTENBHOIO MaTepHajia C MPOsBIEHUEM LBETa OCHOBBL Bpems, 3a koTopoe
npom3omen (a3oBbIii MEpexoq U U3MEHEHHE NPO3PAYHOCTH TEPMOUYBCTBUTEIBHOTO
MaTepuana coctaBwio 1 cekyHay. Ilocne oxnakgeHuss yCTpoOWCTBA [0 KOMHATHOM
TemmepaTypsl  ObUIO  BH3yaJlbHO  3aUKCHPOBAHO  COXpPAaHEHHWE  MPO3PAYHOCTH
TEPMOUYYBCTBUTEIBHOTO Marepuaia. Bo BpeMsi HarpeBaHHss W TOCTE OXJAXKIEHHs ObUIO
BBISIBJICHO COXPAaHEHHE IJIOTHON (pUKcalmu ycTpOHCTBA Ha MOBEPXHOCTH HArPEBATENbHOTO
3JIEMEHTA.

IIpumep 19.

B kauecTBe OpraHMYECKOrO BELIECTBA U MPUTOTOBJIEHUS TEPMOYYBCTBUTEIBHOTO
MaTepHaia o npuMepy 1 HCrob30Bai H-JOKO3UIIAMUH C TEMITepaTypoii pa3oBoro nepexona
65 °C, B KadecTBe CBS3YIOINETO HCIIONB30BAIN IOJUBUHIWIOYTHpAIb, a B KadecTBe
pactBoputenss - 5TaHoN. CyCHEH3MI0O HAHOCWJIM METOAOM IIeNKorpaguu Ha OCHOBY,
BBITTOJIHEHHYIO B (POpMe KIJIUTICHI O€3 TOMOJTHUTENBHBIX 3JIeMeHTOB KperuteHus u3 [IBX Oralet
3106SG ueproro msera ¢ yriayOsneHneM B 00JAacTH TEPMOUYYBCTBUTENBHOTO MaTepHala,
oOyanmaromeli TONIUHON B 00IaCTH TEPMOUYYBCTBUTENLHOTO MaTtepuana 0,55 MM, o criocody,
OMUCaHHOMY B ipuMepe 1, mpuyeM B 30He, CBOOOIHON OT TEPMOUYYBCTBUTEILHOTO MaTepHaa,
HAHOCWJIM  YHUCJEHHOE  3HA4eHHe  TMOpPOroBOM  TeMmmepatrypbl.  UuCIO  ClOeB
TEPMOYYBCTBUTENBHOIO MaTepuania COCTaBWIIO 7, MEXKAY HAHECEHUsAMH COCTaB CYIIWIH B
BakyyMHOU kamepe mpu 100 mm.pr.ct u 20 °C B TeueHue onmHoro uaca. TommuHa cios
TEPMOYYBCTBUTENBHOrO Marepuana cocrasmwia 0,75 M. Pasmep nuueBol MOBEPXHOCTU
ycTpoiictpa- 12%12 mm (momas - 144 Mm?), pasmep ciiost TEpMOUYBCTBUTENLHOIO MaTepuana
- 10%10 MM (mnommans - 100 MM?). YCTpoHcTBO MOKPbIBAIM MPO3PAUHOIl 3aIUTHOMN MIEHKOI,

BeinotHeHHOM 13 [IBX, Tommunoii 0,05 mwM.
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YCTpOUCTBO yCTAaHOBWJIM MNPH KOMHATHOW TeMIepaType Ha LUWIMHIAPUYECKHUN
HarpeBaTeNbHbId 3JE€MEHT auaMerpoM 15 wMM. UYacTe HarpeBaTeIbHOTO 3JIEMEHTa
KOHTPOJHPYEMO Harpenu co ckopoctero 5 °C/mMuH mo temmeparypsl 65 °C ¢ 3amaHHOU
TOYHOCTBIO, NPU 3TOM OCTalbHAasl 4YacTb HATPEBATEIBbHOIO JJIEMEHTA HE MOABEprajgach
HarpeBy. 3adukcupoBann pakT cpabaTbIBaHHS YaCTH YCTPOMCTBA, IIOABEPTABLICHCS HATPEBY
NOCPEICTBOM BU3YAJIbHON (PUKCALINHY YBETMUEHHS IPO3PAYHOCTH COOTBETCTBYIOIIETO YUACTKA
TEPMOYYBCTBUTENBHOIO MaTe€pHajla C MNPOSIBIEHHEM LBeTa OCHOBBL llocne oxnaxkaeHus
yCTPOHCTBA 10 KOMHATHOW TeMIepaTypbl ObUIO BH3YaJbHO 3a()UKCHPOBAHO COXPaHEHHUE
MPO3PAaYHOCTH COOTBETCTBYIOIETO Yy4YacTKa TEPMOUYBCTBUTENBHOIO MaTepuana. 3aTeM
HArpeBaTENIbHBIA 3JIEMEHT MOJHOCTBIO HArpeN CO CKOpOcThio 5 °C/MUH 10 TeMmepatypsl 65
°C ¢ 3agaHHOW TOYHOCTBIO. 3adukcupoBaiy (akT TMONHOTO CpadaThIBaHUS YCTPOICTBA
MOCPEACTBOM  BU3yaJNbHOW  (DUKCALMM  YBEJIMYEHMS  IPO3PAYHOCTH  BCEro  CJIOs
TEPMOYYBCTBUTENBHOIO MaTepHajia C MPOsBIEHUEM LBETa OCHOBBL Bpems, 3a koTopoe
npom3omen (a3oBbIii MEpexoq U U3MEHEHHE NPO3PAYHOCTH TEPMOUYBCTBUTEIBHOTO
MaTepraja COCTaBHJIO 2 CEKyHIbl. BoO BpeMs LMKIOB HAarpeBaHUs M OXJAKACHUS ObLIO
BBISIBJICHO COXPAaHEHHE IJIOTHON (pUKcalmu ycTpOHCTBA Ha MOBEPXHOCTH HArPEBATENbHOTO
3JIEMEHTA.

IIpumep 20.

OO6nacTb OCHOBBI, BBITIOJHEHHOHW B (pOpMe KIIUTICHI O€3 AOMOIHUTENbHBIX 3JIEMEHTOB
kperieanss w3 [IBX Oralet 3951 wdepHoro 1mBera, Ha KOTOpyr OyneT HaHECeH
TEePMOUYYBCTBUTEJbHBIM  MaTepual, 3aKJeWId 3allUTHOW MOJUITUJIECHOBONW IUIEHKOMW,
cBOOOIHYIO 00JacTh MOKPbUIM NMUTMEHTHPOBAHHOW KenTol TepMokpackoi Tempilaq ¢
temmneparypoii obparumoro mmeHeHus 1BeTa 113 °C. Tlocne BbIChIXaHUS KPaCKH 3aLTUTHYIO
MOJIMSTUJICHOBYIO IJIEHKY CHSUJIM M C TIOMOLIBIO COJIbBEHTHBIX KPAaCHUTENEH Ha MOBEPXHOCTH
OCHOBBI, COAEP KAl TEPMOKPACKY, HAHECIU YUCJIEHHOE 3HAY€HNUE [IOPOrOBON TEMIIEPaTyPhI.
TonmuHa OCHOBBI, coaep:kalle TepMOKpacky, cocraBmna 0,45 mm. 3aTeM 3aIHUTHYIO
NOJIM3THIICHOBYIO TIUJICHKY HAKJIEWJIM Ha O0NacTb, Ha KOTOPYK He JOJDKEH I0nacThb
TE€PMOUYYBCTBUTENBbHBII MaTepUa, HAHECTH TEPMOCOCTAB METOAOM HIenKorpadguu B 7 CJIOEB.
Ilocne MOMHOrO BBICBIXAHUS CJIOsl, 3ALIMTHYIO IUIEHKY CHsUIM. B KadecTBe OpraHu4eckoro
BELIECTBA JJIs1 MPUIOTOBJICHHS TEPMOUYYBCTBUTENBHOIO Marepuajga no mnpumepy 1
UCTIOJIb30BAJIM HOHAJICIIMHAT JIAHTaHA C TeMrepaTypoii ¢pazosoro nepexona 110 °C, B kauecTse
CBSI3YIOIIEr0 HCHONB30BAIN OYTHIMETAKPHIIOBYIO CMOJY, a B KadeCTBE PACTBOPUTENS -
3TaHON. YUCII0 c/10eB TePMOUYYBCTBUTENILHOIO MaTeprala COCTaBIIO 6, MEXAY HAHECEHUSIMU

COCTaB CyIIUJIN B TepMocTare rpu temmeparype 60 °C B TeueHue Tpex yacoB. TonmuHa clios
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TePMOYYBCTBUTEJILHOIO MaTepuana cocTtasmia 0,6 MM, a ero miomans coctasuia 70 %
IJIOAAN JIMLEBOM MOBEPXHOCTU YCTPOMCTBA. YCTPONCTBO NOKPBIBAIM MPO3PAYHOU
BJIACTUYHOM 3aIMUTHON TIeHKOH, BhimonHeHHOM 13 [IBX, Tonmuno# 0,05 MM,

YCTpOUCTBO yCTAaHOBWJIM MNPH KOMHATHOW TeMIepaType Ha LUWIMHIAPUYECKHUN
HarpeBaTeJIbHbIN 3JIEMEHT AUAaMETPOM | MM, KOTOpBIA 3aT€M KOHTPOJIHUPYEMO HACPENIH CO
ckopocThio 5 °C/muH 1o Temnepatypsi 115 °C ¢ 3agaHHON TOYHOCTBIO U 3aUKCHpOBaIu GakT
cpabaThIBaHMSI 30HBI TEPMOUYYBCTBUTEIILHOTO MaTepuasia yCTPOMCTBA ¢ MPOSBICHUEM LIBETA
OCHOBBI, a TaK)ke (PakT cpadaThIBAHMSI TEPMOKPACKH C UI3MEHEHHEM L(BeTa. Bpems, 3a koTopoe
npom3omen (a3oBbIii MEpexoq U U3MEHEHHE NPO3PAYHOCTH TEPMOUYBCTBUTEIBHOTO
MaTepuana coctaBwio 1 cekyHay. Ilocne oxnakgeHuss yCTpoOWCTBA [0 KOMHATHOM
TeMIepaTypsl ObLIO BH3YaJbHO 3a(UKCHPOBAHO COXPAHEHHE NPO3PAYHOCTH 30HBI
TEPMOYYBCTBUTENBHOIO MaTepuaga U BO3BPALLEHHE OKPACKM TEPMOKPACKH O HCXOJHOIO
1Bera. Bo Bpemst HarpeBaHusl U IMOCe OXJIAXKIEHHs ObUIO BBIABICHO COXPaHEHHE TUIOTHOU
¢dukcamm ycTpoiCTBa HA MOBEPXHOCTH HATPEBATEIBHOTO SJIEMEHTA.

IIpumep 21.

OO6nacTb OCHOBY, BBINIOJHEHHYIO B (POpMe KIHIICHI €3 MOMOJHUTENBbHBIX 3JIEMEHTOB
kperuieanss wu3 [IBX Oramask 831 kpacHoro 1Bera, Ha KOTOpyw Oyner HaHECeH
TEePMOUYYBCTBUTEJbHBIM  MaTepual, 3aKJeWId 3allUTHOW MOJUITUJIECHOBONW IUIEHKOMW,
cBOOOIHYIO 00JIaCTh TOKPBUIM MUTMEHTUPOBAHHOH skenroi Tepmokpackoit Hallcrest SC ¢
TeMmepatypoii Heobpatumoro nsmerenus 1eta 80 °C. IToce BbIChIXaHHS KPACKU 3ALTUTHYIO
MOJIMSTUJICHOBYIO IJIEHKY CHSUJIM M C TIOMOLIBIO COJIbBEHTHBIX KPAaCHUTENEH Ha MOBEPXHOCTH
OCHOBBI, COAEP KAl TEPMOKPACKY, HAHECIU YUCJIEHHOE 3HAY€HNUE [IOPOrOBON TEMIIEPaTyPhI.
TonmuHa OCHOBBI, coaep:kalled TepMOKpacky, cocraBmia 0,55 mm. 3aTeM 3aIHUTHYIO
NOJIM3THIICHOBYIO TIUJICHKY HAKJIEWJIM Ha O0NacTb, Ha KOTOPYK He JOJDKEH I0nacThb
TEPMOUYYBCTBHUTENBHBII MaTepHall, TOKPBUIH 3Ty 00JaCTh COJIBBEHTHBIM YEPHBIM KPACHUTENIEM
U HAHECIIU TEPMOCOCTAB METONIOM Ienkorpaduu B 6 cioes. [Tocye mosHOTo BBICBIXaHUS CIIOS,
3AUIUTHYIO I[JIEHKY CHsUIM. B KkadecTBe OpPraHUYECKOrO BEIIEeCTBA sl NPUTOTOBJIEHUS
TEPMOYYBCTBUTENBHOIO MaTepuasa MO MNpuMepy | HCHOAb30BaNId KampoHAT LMHKA C
temnepaTypoii ¢azoBoro mepexoma 150 °C, B kadecTBe CBS3YIOLIErO HCIOIB30BAIH
deHonpopMaTbIETHIHYI0 CMONYy, & B KAaueCTBE PACTBOPUTENS - STaHON. YHCIO CloeB
TEPMOYYBCTBUTENBHOIO MaTepuania COCTaBWIO O, MEXKAY HAHECEHUsAMH COCTaB CYLIWIH B
BakyyMHOU kamepe mpu 100 mm.pr.ct u 20 °C B TeueHue onmHoro uaca. TommuHa cios

TePMOYYBCTBUTENBLHOrO MaTepuana coctasmia 0,45 mm, a ero muowaab cocrasuna 30%
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IJIOAAN JIMLEBOM MOBEPXHOCTU YCTPOMCTBA. YCTPONCTBO NOKPBIBAIM MPO3PAYHOU
BJIACTUYHOM 3aIMUTHON TIEHKOH, BhimonHeHHOM 13 [IBX, TonmuAo# 0,15 MM,

VYcTpolcTBO Hakjewsnd Ipd KOMHATHOW TeMmIleparype Ha LUIMHAPUYECKUMN
HarpeBaTeJIbHbIN 3JIEMEHT AUAaMETPOM | MM, KOTOpBIA 3aT€M KOHTPOJIHUPYEMO HACPENIH CO
ckopocTeio 5 °C/mun no temnepatypsl 80 °C ¢ 3amaHHOM TOYHOCTHIO U 3auKcupoBain Gaxkt
cpabaThIBaHMS TEPMOKPACKH C H3MEHEHHMEM LIBETa. 3aTeéM HarpeBaHue MPONOJDKIIINA 10
temnepatypsl 150 °C u 3apukcupoBanu pakt cpabaTbiBaHHUS 30HBI TEPMOUYBCTBUTEIBHOTO
MaTepuana yCTpOWCTBA C MPOSIBJICHHEM LBETAa OCHOBBL Bpems, 3a KOTOpPO€ MNpOU30LIEes
(ha30BBIi epexoa U I3MEHEHUE TPO3PAYHOCTH TEPMOUYBCTBUTEIBHOTO MaTe€pHalia COCTABUIIO
2 cexyHnpl Ilocne oxnakaeHHs yCTpOHCTBAa IO KOMHATHOW TeMIIEPaTypbl ObIJIO BU3YaJIbHO
3a(pKCHPOBAHO COXpAaHEHHE MPO3PAYHOCTH 30HBI TEPMOUYYBCTBUTEIBHOIO MarTepHaia, a
TaK)K€ COXpaHEHHE U3MEHMBILIENCS OKpacKu TepMokpacku. Bo Bpemsi HarpeBaHus U Iocie
OXJIAXK/IEHUs] OBIIO BBIBJICHO COXPAaHEHUE TUIOTHOH (PUKCALMHM YCTPOHCTBAa HA MOBEPXHOCTU
HArpeBaTesIbHOTO 3JIEMEHTA.

VYka3aHHbIEe IPUMEPBI HE OTPAHUYHBAIOT 3asBJICHHOE TEXHUUYECKOE pelIeHHe, OJHAKO,
HarjsiAHO PAcKpPBIBAIOT YaCTHbIE CIy4yau OCYINECTBIEHUs 3asBIEHHOIO TEXHUYECKOTO
pelleHus, a Takke MOATBEPXKAAIT JOCTH)KEHHE TEXHMYECKOTO pe3yJibTaTa, CBSI3aHHOTO C
oOecriedYeHreM TOBBIIEHUs] O€30MaCHOCTH JKCIUTYyaTallud 3JIEKTPOOOOPYIOBAHUS 3a CHET
OBICTPOTrO, HAaIEKHOTO U JAOCTOBEPHOTO BBISBICHUS NE€()EKTOB, CBA3AHHBIX C U30BITOUHBIM
HArpeBoOM, IyTeM HeoOpaTHMOH  peructpauu (akTa MPEBBILIEHHS  3JIEMEHTOM
3IEeKTPOOOOPYIOBAHMS 3aJAHHON MTOPOrOBOH TEMITEPATYPhI, YCTPOHCTBOM KOTOPOE YAOOHO H
Ha/Ie)KHO MOHTHPOBATH HA MPOBOZAA U APYTHE 3JIEMEHTHI 3JIEKTPOOOOPY IOBAHMSL.

TexHuueckoro pemeHne ObUIO PACKPBITO BBILIE CO CCHIJIKONW HA KOHKPETHBIN BapHAHT
€ro ocyuiecTBiieHus. /sl CIEenUajJucTOB MOTYT OBITh OYEBHIHBI U WHBIE BapHUAHTHI
OCYILECTBJIEHUS] TEXHUUECKOIO PeLIeHHs], He MEHSIOIINE ero CyIHOCTH, KaK OHO PacKpbITa B
HacTosAleM onucaHud. COOTBETCTBEHHO, TEXHUYECKOE pelleHHEe CJelyeT CUHuTaTb He

OTpaHUYEHHON MO 00BEMY MPHUBEIECHHBIMU ONMMCAHUEM U TIPUMEPAMHU.
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dDopmyaa
YCTpOUCTBO Al pErUCTPaLiMK NPEBBILIEHNs TOPOTOBOM TEMITEPaTyPhl, BKJIIOYAIOLIEE
HEMPO3PavHyI0 MO KpalHel Mepe sl 4aCTH BUAMMOIO CBETA OCHOBY, BBIIIOJIHEHHYIO
B (popMe KIHMIIChI YaCTUYHO MOKPBITYIO C JIMLEBOW CTOPOHBI TEPMOUYYBCTBHTENbHBIM
MaTepHajoM, HeOOpPaTUMO H3MEHSIOIIMM MPO3PAYHOCTh OTHOCHTENBHO HCXOIHOTO
COCTOSIHHSI IPU HAarpeBaHUU BbILIE IOPOTOBOM TEMIEPATY PBL
YcTpolicTBo 1o m.1, B KOTOPOM OCHOBA SIBJISIETCS 3JIACTUYHON W BKJIIOYAeT B cels
FaJIOTHCOAEPKAIME TOJUMEPD], TNMPEUMYIIECTBEHHO COAEpXKallue CTPYKTYPHOE
3BeHo -CH>CHCI-, npenMy1iecTBeHHO MOJIMBUHWIIXJIOPU, TPEUMYILIECTBEHHO JINTON
MOJINBUHUJIXJIOPUL,.
YcrpotictBo no 1.1, oTauyaromeecss TeéM, YTO OCHOBA BBINOJHEHA B BUAE €IWHOMU
KOHCTPYKLUH C BO3MOJKHOCTBIO (PpUKCamMu Ha  3JIEKTPUYECKHE IPOBOJA,
NPEANOYTUTENBHO AnaMeTpoM oT 1 1o 10 MM, 6e3 TOMONHUTENbHBIX 3JIEMEHTOB.
YcrpolictBo no 1.1, oTnuyaronieecss TeéM, 4TO Ha OCHOBE BBIMIOJIHEHBI 3JIEMEHTHI JIA
3aLIeIKUBAHNUS  yCTPOHCTBA HA DJJIEKTPUYECKHX MPOBOAAX, IPEANOYTUTENBHO
auamMeTpom ot 1 1o 10 mm.
YcTpolcTBO 10 1. 1, OTNIMYAaKoIIeecs TEM, YTO MIIOLIA b JIULEBONH MOBEPXHOCTH OCHOBBI
COCTaBISET OT 3 MM?, IPEANOYTUTENBHO He MeHee 10 Mm?.
YerpoiictBo no m.l, omimMuaromeecs TE€M, YTO TEPMOYYBCTBUTENBHBIM MaTepuas
HAXOIUTCSl B YriyOJICHWH, BBIIOJHEHHOM B MaTepuaie, U3 KOTOPOrO H3rOTOBJICHA
OCHOBA KJIUIICHI.
YeTpoicTBO O 1. 1, B KOTOPOM T€pMOYYBCTBUTENBHBINA MaTEPHUAJI MIOKPBIT MPO3PavyHON
MO KpaWHeW Mepe AJs 4acTH BUAMMOIO CBETA BJIACTUYHOW 3alIUTHON IUIEHKOM,
BBITNIOJTHEHHOMN MPEANOYTUTEIBHO u3 MOJIUBUHUIIXJIOPUA, Hanbonee
MPEANOYTUTENBHO JIMTOTO NOJUBUHWIXJIOPUAA.
YcerpoiictBO no m.1, B KOTOPOM TEPMOYYBCTBUTEJBHBI MaTepuanl B HCXOIHOM
COCTOSIHUM OKpalleH B Oenblii [BET, a Npud HU3MEHEHWH MPO3PaYHOCTH
TEPMOYYBCTBUTENBHOIO MaTepuala MNPOUCXOAWT BU3YAJbHBIA LBETOBON MNEPEXON
OemnbIA-4ePHBIH.
YerpoiictBo no m.l, omimMuaromeecs TE€M, YTO TEPMOYYBCTBUTENBHBIM MaTepuas
HeoOpaTMO HM3MEHSET TPO3PAayHOCTb TNPU HArpeBaHWH B UHTEpBajie, He
npesbimaromeM 5 °C, mpeamodtuTenbHO He mpesbimaromeM 2 °C OTHOCHTENBHO

YKa3aHHOH Ha yCTPOWMCTBE MOPOrOBOM TEMIEPATYPBL
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10.

11.

12.

13

YcerpoiictBO no m.1, B KOTOPOM TEPMOYYBCTBUTEJBHBI MaTepuanl B HCXOIHOM
COCTOSIHUM HMEET MHKPOCTPYKTYPY, BKIIOHAIOIIYIO TBEpAyIO a3y U IyCTOTHI,
oOpasyromme HenmpepbIBHYIO Ta30BYI0 (as3y, Ao KOTOPOH COCTaBisIeT HE MeHee S0
00.%, ¥ BBIMOJIHEH C BO3MOXKHOCTBIO HEOOPATUMO M3MEHSTh CBOW BHELIHHHA BUI ITPH
JOCTHUKEHUM  yKa3aHHON IOpOroBOH  TeMmepaTypbl 3a CYeT pa3pyLIeHUs
MUKPOCTPYKTYPbl ~ TE€PMOYYBCTBHUTEJIBHOIO  MaTe€pHajla,  COMPOBOXKAAKOLIErOCs
CIUIABJICHHEM YaCTHULl TBEPAOH (pa3bl, yMEHBIICHUEM JJOJH MyCTOT U YBEJIMICHUEM €T0
MIPO3PAYHOCTH C MPOSABJICHUEM LIBETA OCHOBBI.

Yerpoticto o m.10 B xoTopoMm TBepras ¢asa TepMOUYBCTBUTEIBHOIO MaTepHaia
BKJIFOYAET OPraHMYECKOe BEIeCTBO, copepikaliee CTpyKTypHblid ¢pparmedT CuHon+1),
raen 5.

YcrpoiictBo o m.10, B KOTOpoM TBepraasi daza TEPMOUYBCTBUTEIHHOIO Marepuaia
BKJIFOYAE€T OPTaHHYECKOE BEINECTBO, KOTOpPO€ BBIOPAHO M3 TPYMIBL SKUPHBIE
anugaTHuecKue KUCIOTHI, coaepkae cTpykrypHbie gpparmentsl CoHenry ¢ n 2 12;
CONM JKUPHBIX anu(paTHUYECKUX KHUCJIOT, COAEpIKallfe CTPYKTYpHbIE (parMeHThI
CuH@n+y ¢ n 2 5; ankanel, cogepkamue He Menee 20 aToMOB yTIJiepona;
aranKuipochUHOBBIE KUCIOTHI, coaepkamme cTpykrypHele ¢parMeHThl CoHn+1) ©
N>5; aMHIbI JKUPHBIX ATU(PATHIECKHX KHCIIOT, CONepKaIie CTPYKTYPHbIE (parMeHThI
CuHenv1y ¢ n 2 5; aHrugpuabl SKUPHBIX anu(paTHYECKUX KHCIOT, COAEpIKallue
cTpyktypHbie pparmeHTsl CpHpn+1y ¢ n > 10; xupHbIe amudpaTUdecKue CHUPTHI,
conepskamue cTpykrypHbie ¢pparmeHTsl CoHpn+1y ¢ n 2 14; sxupHble anudaTudeckue
aMHHBI, conepkamue cTpykrypHbie pparmenTsl CoHan+1) ¢ 1 2 17; HUTPHUITBI KUPHBIX
annpaTHUECKUX KHCIOT, coaepskamue cTpykrypHble ¢pparmenTsl CoHpn1y ¢ n 2 19,
NPEANOYTUTENbHO, BBIOPAHO W3 TPYMIBL MAJbMUTHHOBAS KHCIIOTA, CTEAPHHOBAS
KHCJIOTa, OEreHoBasl KHCIOTa, TETPAKO3aH, SPYKaMUA, CTEAPUHOBBIA CIHPT,
LETHJIOBBI CIUPT, TONMATHIEH, BOCK, NHapa(uH, COJM HACHILEHHbIX JKHUPHBIX
KapOOHOBBIX KHCJIOT PEAKO3EMENbHBIX METAJUIOB, B YAaCTHOCTH JIAHTaHA, WTTPHS,

UTTEpOUS, CKaAHIHSL.

. YerpotictBo mo 111, B KOTOpOM MaccoBOe CoOnep’KaHWe TBepaod ¢asel, B

TEPMOYYBCTBUTEJIbPHOM MaTepuasie cocTaBisier He MeHee S50 wmacc.%, a
TEPMOYYBCTBUTENBHBIN MaTepHasl COAEPKUT MPO3PAUHOE MO KpalHe! Mepe AJid 4aCTH

BUJMMOTO CBETa MOJUMEPHOE CBs3ytolee B koiuuecTse 1-30 macc.%.
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15

16.

17.

18.

19.

20.

21.

. YerpotictBo mo 1.1, oTiMyaromeecss TeM, YTO O0OJamaeT IU3JIEKTPUYECKHUMHU
CBOWCTBaMH, MPEANIOUTUTEIbHO HMEET JIEKTPHUUECKYIO IPOUYHOCTh HE MeHee 5 KB/mm.
. YeTpolcTBO mo m.1, B KOTOPOM TEPMOYYBCTBUTEJIBHBIM MaTepHuasl BBINOJIHEH C
BO3MO)KHOCTBKO M3MEHEHHUs TNPO3pavyHOCTH IMIPU HarpeBe 10 TeMIepaTyphl,
NpPEeBBIIAOIEH MOPOrOBYI0, B TeUeHHE He Ooiee 5 CeKyHA, MPEeNNOYTHTEIbHO He
Oosee 2 CeKyH.

YcTpolicTBO 1Mo I000oMy U3 I 1, OTIMYAaroIeecs TeM, YTO MOKET UCTIOJIb30BAThCS IJIsI
[[BETOBOM MapKHPOBKH (ha3 31eKTpooOOpyIOBaHHUS 32 CUET LIBETA OKPACKH OCHOBBL
YerpoiictB0 no m.l, B KOTOPOM IUIOIIAAb MOBEPXHOCTH OCHOBBI, MOKPBITON
TEPMOYYBCTBUTEIbHBIM MaTepHalloM, cocTaBisgeT oT 3 1o 97% muomanu JuLeBoi
MOBEPXHOCTU OCHOBBI, NpPENNOuUTHUTENbHO, He MeHee 30 % muomaau JULEeBOU
MOBEPXHOCTH OCHOBBL

YcrpoiictBo mo 1.1, B KOTOPOM OCHOBa 00JIalaeT CBETOOTPAKAIOIIUMU CBOMCTBAMHU
WIM OKpalleHa C HCIIOJNIb30BAHMEM BELIECTBA, OONANArOINEro JFOMHHECLEHTHBIMH
CBOHCTBaMH.

YcerpoiicTBo no m.1, B KOTOPOM OCHOBAa MO MEHBIIEH Mepe 4aCTUYHO OKpalleHa C
UCTIOJIB30BAHUEM BEILIECTBA, BBIMOJHEHHOTO C BO3MOMKHOCTBEO OOpaTUMO WM
HeoOpaTHMO M3MEHATh LIBET MTPU HATPEBAHUH.

YcrpoiictBo no m.1, B KOTOPOM TOJIIMHA OCHOBBI B 30HE T€PMOYYBCTBUTENIBLHOTO
MaTepuaja CoCTaBysieT He Oosiee 3 MM, IPEINOYTUTENBHO, He Oojiee 1 M.
YerpoiictBo no 1.1, ommmyaromeecs TeM, 4YTO IPU HEPAaBHOMEPHOM HarpeBaHUU
MPOUCXOIUT U3MEHEHNE MPO3PAYHOCTH TOJIBKO TOH OONACTH TEPMOUYBCTBUTEIBHOTO

MaTepHaia KIUIChI, KOTopasi Obljla HarpeTa BhILIe MOPOTrOBOH TEMITEPATYPHL.
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