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KopucHa Mofenb HanexuTb 4o ob6nacTi enekTpoTexHik1M, MallnHo- i npunagobyayBaHHs, 30Kpema
A0 CUCTEM creujianbHOro OMoOBILLEHHS, SKi BUKOPUCTOBYIOTLCA Yy ByAiBHULTBI €NeKTpPoBO3iB Ta iHLMX
npunagie, MaluH i MexaHi3miB. 3anponoHOBaHEe TEXHIYHE PilLEHHS HaNeXuTb 4O CNocoBiB KOHTPOO
CTaHy eNieKTPUYHUX NaHUorB TArOBOro PyxoMOro cknagy 3anisHvub Big Haa3BMYanHMX CUTyauin,
NnoB'si3aHNX 3 HeGe3neKkot X pyrMHYBaHb Ta 3 YTBOPEHHSM OCEPEAKIB MOXEX.

Bionoma cuctema oOUiHKM TexHiYHOro cTaHy BY3MiB MexaHi3aMiB opraHonenTU4HMMKU MeTopamu
[KpaByeHko B.M. OcobeHHOCTM OLEeHKM TemnepaTtypbl Y3roB MEXaHW3MOB OpraHoNenTUyYecKUMM
meTtogamu /B.M. KpaeueHko, B.A. Cugopos, B.B. byuyknH //BecTHuk Hau. TexH. yH-Ta "XIA": c0.
Hayd. Tp. TemaT. Bbin.: HoBble peLLeHUs B COBpPEMEHHbIX TexHororusax. - Xapekos: HTY "XIN". -
2011. - Ne 23. - C. 26-30.], akuin 3a KONbOpPaMy MIHMMBOCTI, abo iHWMMKU O3Hakamu neperpisy,
BM3HAYa€E TEXHIYHWUM CTaH MEXaHiYHO HaBaHTaXeHuX By3MiB MexaHi3miB. Hepgonikom pobotu €
30CepeKeHICTb aBTOPIB NMLLE HA MEXaHiYHO HaBaHTaXXeHNX By3nax.

Hanbnwkuum go cnocoby, WO 3asBMASETbCHA, € CUCTeMa NoXexHoro 3axucty [UA 25232 MK
(2006) G0O8B 17/10]. Cuctema NOXEXHOro 3axXUCTy MICTUTb N CMOBILLYBa4iB NOXEXi K OETEKTOpiB
ANMY, NyNbT Ta CUCTEMY MOXeXOoraciHHA. Hegonikom NponoHOBaHOI CUCTEMM € NULLIE pearyBaHHA Ha
noyaToK MoXexXi i HECMPOMOXHICTb BMSIBUTU 3aBYaCHO Ae(EKTHi By3nn eneKTpuM4HOro obragHaHHs
ANA 1X 3aMiHK | nonepeaXeHHs1 BUHWKHEHHS NOKanbHOMo BOrHULLA.

B ocHoBy kopucHOI Mopeni nocTaBfneHa 3ajaya nonepemKeHHA BUHUKHEHHS MOXeX Ha
enekTpoBo3ax Ta iHWKuX npunagax, MaliMHax i MexaHiamax, NoB'a3aHuX 3 OQHOYACHUM PYMHYBaHHAM
OEKiNbKOX KOHTAKTIB | KOHTaKTHUX rpyn.

MoctaBneHa 3agaya BuUpilWyeTbCA 3a M. 1 TMM, WO cUCTEMA 3axXUCTy ENeKTPUYHMX NaHLIoriB
TArOBOrO PYyXOMOrO CKMagy 3anisHuWub, WO MICTUTb N CrOoBillyBadiB BigPI3HAETLCA TUM, LIO
croBillyBayi BMAAOTb cobow enemeHTM abo peyoBUHW, HKi  CUrHami3yloTb Mpo  neperpis
BiQNOBigaNbHNX AeTanemn Ta CUNoBUX KOHTaKTHUX rpyn. 2. Cuctema 3a n. 1 Bigpi3HAETLCA TUM, LLO 5K
€rleMeHTM CroBIlWEeHHS 3aCTOCOBYIOTb 3PaskU-TEPMOCBIOKM: KyOMKM nerkonnaBkux ChinasiB 3
TemnepaTypamu nnaeneHHs Big 90 ao 180 °C abo wmaToykmM nrnactmacu, siki YHopHiloTb B iHTepBani
TemnepaTyp 100-500 °C. 3. Cuctema 3a n. 1 BiApi3HSAETbCS TUM, WO SIK €M1EeMEHTU CMOBILLEHHS
3acTOCOBYOTbL NipomeTpu. 4. Cuctema 3a n. 1 BiAPI3HAETbCS TUM, WO SIK €MEMEHTM CMOBILLEHHS
3aCTOCOBYIOTb PE3UCTOpPM 3 JIErKonnaBKMX crnna.iB abo iHWI AaTyYMKU MOXEXHOI curHamisauii Ha
OCHOBI NerkonnaBkux cnnaeiB 3 TeMnepaTypolo nnaeneHHs 6nusbko 41-50 °C i Ginbwe. 5. Cucrema
3a n. 1 Bigpi3HAETBCA TWMM, WO K PEYOBMHY 3aCTOCOBYKOTb MOKPUTTS-TEPMOCBIOKU - HEOOOPOTHI
TepMoiHanKaTopu.

Cuctema 3axucTy OCHOBHUX KOHTAKTHUX T[PYN OCHOBHOrO CWUMOBOrO JflaHulora Ta TSroBOro
TpaHcdopMmaTopa TAroBOro PyxXoMOro cknagy 3anisHuub Big pPyWMHYBaHHS [O03BOSISIE 3aBYaCHO
noBiAOMIIATU MNPO BipoOriAHe PYyWHYBaHHA OCHOBHOrO CUIOBOro naduiora. Hanpuknag, noxexa Ha
enektpoBosi BJ1-80k Oyna BukIMKaHa OOHOYACHWM pPYyWHYBaHHAM KOHTakTiB al i 01, aki manu
PO3BUHYTI 3 MIKDOCTPYKTYPHUX OedEKTIB TPILLMHN Ta OnnaBneHHs 3 NPUYNHN 3aCTOCYBaHHS CnnasiB 3
TemMnepaTypoto MraBrneHHs Ginbll HWM3bKOI, HiK BKa3aHO B KOHCTPYKTOPCbKIA AOKyMmeHTauii. Ane
nepes BUHUKHEHHAM NOXeXi BKazaHi KOHTaKTU AesKUin Yac Harpisanucs 4o TemnepaTypu nnaBneHHs i
uen Yyac moxHa 6yno BukopucTaTu ans 3amiHn gedekTHMX By3niB.

Ons macoBoro nepeobnagHaHHA enekTpoBO3iB HeoOXigHe BMKOPUCTAHHSA  NErkonnaBKuX
pes3ucTopiB Nepes nonipoBaHMMM MeTaneBMMU eKpaHamu 3 nracko abo cdepuyHoto hopMoto, sKi
dOKyCyI0Tb iH(PpayepBOHE BMNPOMIHIOBaHHS. Taki AaTtynku MOXyTb 6yTu 3akpinneHi Ha BigcTaHi 5-20
CM BiJ MacuvBHOI AeTani rofloBHOrO CMITOBOIO flaHLuora Ta 3MiHOK OMOpy eneKkTPUYHOro CTpyMmy mig
yac onnaBfieHHs OMOBILLATX MaLUMHICTa NPO MOXEXHY Hebe3neky.

BukopuctaHHA nerkonnaeBkux cnnaeiB, 3 Temnepatypamu nnaeneHHsa Big 90 go 180 °C a6o
LWIMaTOYKIB MracTMacu, WO YOpHiloTb B iHTepsani Temnepatyp 100-500 °C, gaTyuvkiB MOXEXHOI
curHanisadii Ha OCHOBI NEerkonsiaBkMX CrMraBiB 3 TeMnepaTypor nnaeBneHHs 6nu3bko 41-50 °C Ta
BULLE, TEPMOYYTNMBUX 3'€AHAHb, B SKMX 3MiHa KONbopy BiAOyBaeTbCsA BHACMiOOK BWUAINEHHS Mpu
BM3HauyeHin Ttemnepatypi rasie CO,, SO,, NHj3, NO,, aki AoaaTKOBO 4Yepe3 opraHu HIoXy NoAMHU
curHaniaytoTb Npo Hebeaneky; 3'egHaHHsA, B SIKMX 3MiHa KONbOPY BiAOYBAETLCS 3@ PaxXyHOK YTBOPEHHS
HOBUX PEYOBMH MpW BU3HA4eHIn TemnepaTtypi, abo iHWUX HeoBGOPOTHUX TepMOoiHAMKATOPIB
(TEpMOIHOMKATOPHUX  MOPOLLKIB, TabneTtok, TEPMOIHOVKATOPIB  NIABMEHHS,  TEPMOXIMIYHUX
iHOMKaTOPHMX KpacoK, TEPMOIHONKATOPHMX KPaCOK MriaBrneHHs), siki 3akpinneHi nobnusy abo HaHeceHi
Ha enemMeHTM OCHOBHOIO CWUMOBOrO NaHLUra enekTpoBO3HOrO TPaHCMOPTY fAK iHAMKaTopu pobo4voro
CTaHy efieKTPUYHMX KOHTAKTHUX rpyn 3 OOOB'SI3KOBMM OrMsiAOM BCTAHOBIIEHUX iHOMKATOPIB Nig 4ac
nepioanYyHMX Ornsa4iB  BCTAHOBMEHUX HOpMaMK  AilYMX  (HCTPYKUIA  Ha  HauBignosiganbHiLWmnx
€reKTPUYHUX KOHTakTax 0e3 TAroBOBWUTpAT 3HAYHWX KOLUTIB [O3BONWUTbL MOMepeauTyn MoXexi Ha
TArOBOMY pyXOMOMY cKnagi.
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MpuknagoM BUKOPUCTaHHSA KOPUCHOI mMogeni moxe OyTu BUABNEHHS NeperpiB KOHTaKTHOro
Tpumaya enektpoBo3a BJ1-80k B pesynbTaTi YTBOPEHHs TPIilMH 3 MOYaTKOM Bif €BTEKTUYHUX
(eHOOreHHMX) Ta EeK30reHHMX BKIYEHb Ta OMNMaBfieHb rPaHWLUb MeTaneBuX 3epeH, SKi HaCWUYeHi
nerkonnaBkUMU XiMIYHUMW eNeMEHTaMMU.

Cuctema 3axucTy BKIOYae MNipOMETPUYHI OOCHIAKEHHA OeEeKTHUX KOHTaKTHMX Tpyn, aHanis
€IeKTPUYHOro CUrHany nig yac 3MiHyM ornopy OnfaBieHoro 3paska NerkonnaBKoro crnna.y, LWMAaTOYKy
nnactMacu, wWo 4opHie npu TemnepaTypi 100-500 °C TepmouyTnmBuX 3'egHaHb (Hanpuknag
TiocynbdatiB), B SKMX 3MiHA KONbOpy BiAOyBaeTbCs BHACNQOK BWUAINEHHS MpU  BU3HAYEHIN
TemnepaTtypi rasis (ana Tiocynbdaty - SO,); 3'eQHaHHSA, B SKMX 3MiHa KONboOpy BiabyBaeTbCcs 3a
paxyHOK YTBOPEHHSI HOBWUX PEYOBWH MpWM BU3HAYEHin Temnepatypi abo iHWMX HEe3BOPOTHMX
TEepMOiHaAMKaTOpPIB  (TEPMOIHOUKATOPHUX MOPOLLUKIB, TabneTok, TepMOiHOUKATOPIB NraBneHHs,
TEPMOXIiMiYHi iHOMKaTOpHI hapbu, TepmoiHaNKaTOpHI apbu nnaBneHHs AOoChiAXeHHA AedEeKTHOro
KOHTAKTHOro TpuMaya nig 4ac Woro ekcnnyaTauii. Ak nerkonnaekvi cCnnaB 3acTOCOBYBanu
HEeTOKCUYHUA cnnas HbloToHa, skui mictute 50 % BicmyTty, 31,2 % ceBuHUo, 18,8 % onosa. Ak
TepMOXiMiYHy iHOukaTopHy dapby 3acTtocoByBanu 4 Mapky 3a TY 133-67, aka 3miHoe npu 120 °C
Konip 3i CBITNO-3eMeHOro Ha pioneToBuiA, TEPMOIHAMKATOPHY (hapby nnaeBneHHs 3a TY 6-10-1131-71
Mapku TIM122, ska npu TemnepaTypi 122 °C 3MiHI0€ KOMip Bif CBITNO-POXEBOro OO YEPBOHOMO 3a
paxyHOK MnnaBfieHHs1 CTeapWHOBOI KUCIOTK Ta ii agcopbuii Ha YepBOHOMY MirMeHTi kagmito. Takox
3acTocoByBanu TepMoiHaMkaTopHi oniBui (TY 6-10-1110-76). 3actocoByBanu Takox iMnopTHy dapby
"Tepmonanapm" - AA-2 BupobHunutea dipmmn Tempil Corp, Cnony4veHunx LWtaTtiB AMepuku, sika nig vac
HarpiBy Ha TemnepaTypy 82 °C npotsarom 1 XBUNWHM 3MIHIOE KOMIp Big Ciporo Ha 4YepBOHMW. Ak
3pasok-iHAMKATOpP 3acTOCOBYBaNM NONICTUPON 3 OBMMLIOBaHHSA NaCaXWpPCbKUX BaroHiB, KM YOPHIB
npu TemnepaTtypi Buwe 100 °C. lNponoHOBaHa cuUCTEMA 3axXUCTYy ENEKTPUYHUX KOHTAKTHUX rpyn
OCHOBHOIO CWUIOBOTO faHLulora Ta TAroBoro TpaHcopmaTopa TArOBOro pyxoMoro cknagy 3anisHuub
Bi pyWHyBaHHA 3 HebEe3neKko BWHUKHEHHS NOXeXi nmonepemkye He Tinbku HebesneuHi cuTyauii 3
NPWYMH HEeBiQNOBIOHOCTI XiMiYHOro cknagy martepianis, a i Hebeanekun, MOB'sI3aHi 3 MOPYLUEHHSIM
LinicHOCTi enemMeHTiB MexaHiYHMM LUNISAXOM BHacnigok Bibpauii Ta iHwux ain. Takox npornoHoBaHa
cucTeMa MoXe ieHTUMIKyBaTN HasiBHICTb €K30r€HHWX Ta €HOOreHHUX HemMeTaneBuX BKIOYEeHb abo
HLWIMX CTPYKTYPHUX AedEKTiB B NPUMNOBEPXHEBMX 30HAX AeTanen obepTaHHsA, sKi NpaulolTb 3
MaKCUMarnbHUMWN HaBaHTaXeHHAMW. BkasaHi gedektn Hanbinblw Hebe3neyHi Sk NpUYMHU YTBOPEHHS
BTOMJIEHOI TPILLMHK ab0o panTOBOro KPUXKOro PYMHYBAaHHSA, AK€ MOXE CTaTu NPUYUHOK HaA3BUYaRHOT
cuTyauii Ha 3ani3Hui.

®OPMYJIA KOPUCHOI MOJENI

1. Cncrtema 3axucCTy €neKTPUYHMX JTaHUHMB TArOBOrO PyXOMOrO cknagy 3ani3Huub, WO MICTUTb N
CMoBilLlyBayiB, sika BiAPI3HAETbLCA TUM, LLO CMOBiLLlyBayi ABNSATbL COOOK enemeHT abo peyoBUHN,
AKi CMrHani3ylTb NPo neperpis BiANoOBiAanNbHUX AeTanen Ta CUNOBUX KOHTaKTHUX rpyn.

2. Cnctema 3a n. 1, gka BipPI3HAETLCA TUM, WO AK €NEMEHTU CMOBILEHHS 3aCTOCOBYIOTb 3pasku-
TEPMOCBIOKM: KyOUKM NnerkonnaBkMx ChnaeiB 3 Temnepatypamu nnaeneHHsa Big 90 go 180 °C abo
LUIMaTOYKM NnacTmacu, siki YOpHitoTb B iHTepBani Temnepatyp 100-500 °C.

3. Cuctema 3a n. 1, sika BiAPI3HAETLCA TUM, LLO K €MIEMEHTU CMOBILLEHHS 3aCTOCOBYIOTb MiPOMETPMW.
4. Cuctema 3a n. 1, gka Bigpi3HAETbLCA TUM, LLO SK eNeMeHTN CNoBILLLEHHS 3aCTOCOBYIOTb PE3NCTOPU
3 NerkonnaBKkMx cnnasiB abo iHLUi JaTYMKM NOXKEXHOT curHanisauii Ha OCHOBI nerkonnaBKUX crnnasiB 3
TemnepaTypoto nnaeneHHst 6nmsbko 41-50 °C i GinbLe.

5. Cuctema 3a n. 1, gka BiAPI3HAETLCA TUM, LLO SK PEYOBMHY 3aCTOCOBYIOTb NMOKPUTTA-TEPMOCBIAKN -
HeOoDOpPOTHI TEPMOIHOUKATOPMW.

Komm’'totepHa BepcTka J1. JIuTBuHEeHko
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