PykoBoAcCTBO No 3KcnayaTauum
6eckoHTaKTHbIX UK-TepmomeTtpoB

BHMMaTeNbHO M3yumnTe HacTosALee PYKOBOACTBO nepes, Hauaiom
MUcnonb3oBaHUA Npubopa. PYKOBOACTBO BK/IOYAET B ce6: BaXKHYIO
MHPOpMaLMIO NO TeXHUKe 6e30NacHOCTH.
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BbeckoHTakTHble UK-TepmomeTpbl

1. BcrynneHue
Bnarogapvm 3a npnobpeterHue UK-tepmomeTpa. Hactoawwmit npubop
npeaHasHayeH Ans U3MepeHus TemnepaTypbl 6ECKOHTAKTHbIM (MHPPaKPACHbIM)
cnocobom nocpeAcTBOM OAHOMO HaXKaTUA KHOMKK. Mpubop ocHalLleH BCTPOEHHbIM
Na3epHbIM yKasaTesiem, KOTOPbI NOBbIWAET TOYHOCTb NPULLEIMBAHUA, a TaKKe
KK-gucnneem c noacBeTKOM U yA0BHBIMM KHOMKaMK, KOTopble obecneynsatot
KOMGOPTHOE U 3PrOHOMUYHOE YrNpaBaeHue.
BeckoHTaKTHble MK-TepmoMeTpbl NpefHa3HauYeHbl AN U3MepeHUa TemnepaTypbl
NoBepPXHOCTM 06BEKTOB, KOTOPbIE HE YAAETCA U3MEPUTb TPAZULMOHHBIM
(KOHTaKTHBIM) TEPMOMETPOM (HanpUMmep, ABUXKYLLMUXCA 06BEKTOB, MOBEPXHOCTEN,
N0 KOTOPbIM MPOTEKAET 3/IEKTPUHECKUNIA TOK, UM O6BEKTOB, K NOBEPXHOCTU
KOTOPbIX TPYAHO NONYYUTb AOCTYN). Hagnexalliee MCNoNb30BaHME U yXo4 33
npubopom obecneyat ero HageKHyto paboTy Ha NPOTAXKEHUU MHOTUX JeT.
2. XapaKTepucTuku
® PyHKUWMA BbICTPOro 0bHapyKeHUs.
© TOYHOCTb HECKOHTAKTHOTO U3MEPEHUA.
* Kpyrosoit nasepHblii npuuen.
® YHUKabHaA NJ0CKaA NOBEPXHOCTb, COBPEMEHHbI AU3aliH Kopnyca.
® BblaeprkunBaeT nageHue ¢ BbicoTbl 2 M.
¢ ABTOMaTUYECKOEe yaepKaHWe NnokasaHuin Ha gucnnee.
¢ Lindposan perynvposka KoadduumeHTa nsnyyeHus 8 gmanasoHe ot 0,10 go 1,0.
* OTOBpaKeHMEe MaKCUMabHOW, MUHUMANbHOM, cpeaHel TemnepaTypsbl

v nepenaga Temneparyp.
¢ OTpakeHue n3obpaxKeHna Ha aucniee.
¢ [InanasoH aBToMaT14eckoro Bbibopa u paspeweHue aucnnes 0,1 °C (0,1 °F).
® BEpXHWUI U HUKHUIA Npeaen cUrHanunsaumm.
3. [Ownana3oH npumeHeHUA
TepmomeTpbl NPUMEHAIOTCA AN1A U3MEPEHNA TemnepaTypbl B npoLiecce
NPUrOTOBNEHMA NULLY, KOHTPONA TEXHUKM 6e30MacHOCTU 1 NOXKapHOW
6e30nacHOCTH, NPOM3BOACTBA NIACTMACC, achanbTUPOBAHUA, BbINOSHEHUA
TpadapeTHOW NevaTu ANA MOPCKOro NPUMEHEHMA, U3MEPEHWA TEMNePaTypPbl KPACoK
M CYLUMANOK B MOAUrPadum, CUCTEM OTOMIEHUA, BEHTUNALMN U KOHANLMOHMPOBAHUA
BO3/yXa, AM3€e/IbHbIX ABUraTeNel U B XOAe TEXHUYECKOro 06CNYKMBaHMA aBToMapKa.

I\ be3onacHocTb

¢ [ponasnATe 0cObYHO OCTOPONKHOCTb B MPOLLECCE BK/IOYEHMS 1a3€PHOro Ayya.

* He HaBogmTe Nlyd Ha rnasa cebe, gpyromy YesI0BEKY WU }KUBOTHOMY.

L4 ﬂpOﬂBnﬂﬁTe OCTOPOXHOCTb, He /J,onycr(aﬁre nonagaHuA B rnasa nyya ceeTa,
OTPa*XeHHOoro oT NOBEePXHOCTU.

e He Hal‘lpaBnHﬁTe na3epr||7| 1yd Ha UCTOYHUKU ra3a, 3TO MOXKET NPUBECTU K B3PbIBY.
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ut
'GLASS || LASER PRODUET

5. PaccrosiHue n pasmep nATHa

Pasmep natHa (S) nsmepsemoit npubopom obnactv Bo3pactaeT no mepe
yBesMyeHun pacctofHus (D) oT 06beKTa. 3aBUCMMOCTb MEXKAY PAacCTOAHUEM
1 pa3mepom MATHA ANA KaXAO0ro yCTPOWCTBa NOKasaHa Hue. PokycHoe
paccTofHUE KaX4oro ycTpoiicTea coctaBnset 914 mm (36 atoimos). Pasmepbl
NATEH YKa3blBaIOT Ha TO, YTO B €ro 30He cocpeoTodeHo 90 % aHeprum.
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6. TexHU4YecKUe XxapaKTepucTukun

TemnepatypHblit gnanasoH |OT 50 go 1000 °C (ot —58 no 1832 °F)
D:S 20:1
Paspelwexue gucnnes 0,1°C (0,1 °F)

Paboyan Temnepatypa OKpy)KatoLei cpesbl NPeanoNoKUTeIbHO cocTasnset ot 23 1o 25 °C
(ot 73 po 77 °F)

TOYHOCTb HaBegeHue Ha uenb

O1-50 go —20 °C +5°C (9 °F)

(oT-58 oo —4 °F)

OT1-20 8020 °C +3,5°C (6,3 °F)

(o1 -4 po 68°F)

OT1 20 Ao 1000 °C +1 % nunm £1,5 °C (2,7 °F)

(ot 68 oo 1832 °F)

Bpems cpabaTbiBaHuA 150 mc

CneKkTtpanbHas 8—14 MKMm

YYBCTBUTE/IbHOCTb

KoabouumeHT nsnyyeHuns Linpposas perynvposka 0,10-1,0
MHAMKaumAa Bbixoaa 3a OTobpakeHue «----» Ha K-ancnnee
npegens! AManasoHa

MonapHocTb IABTOMaTUYECKUIA PEeXUM (MHAMKaALUA

NONOMKUTENbHON NOAAPHOCTU
OTCYTCTBYET); 3HaK MUHYC ()
MCNoNb3yeTca A9 UHAMKALMK
OTpULLATENIbHOW NONAPHOCTMU

OuvoaHbii nasep BbIXxoAHas MOLLHOCTb < 1 MBT, AnvHa
BO/HbI 630—670 HM, NasepHoe usgenve
Knacca 2

Pabouasn Temnepatypa OT1 0 o 50 °C (o1 32 go 122 °F)

Temnepatypa XpaHeHus Ot —10 g0 60 °C (ot 14 go 140 °F)
OTHOCKTEeNbHAA BAAXKHOCTL  [Pabounin pexkmum: 10-90 %
PexXnm xpaHeHus: < 80 %

MCTOYHUK NUTaHMA 2 6aTapeiikv Tuna AAA, 1,5 B
besonacHoCTb «CE» — cooTBeTcTByeT TpeboBaHuaAM IMC
MpumeyaHue:

Mone 3peHus: Nnonb3oBaTeNto HeobxoaMmo ybeamnTbes, YTo pasmep LEeNesoro
06beKTa NpeBbIlWaeT pasmep NATHA, CO343aBaEMOro yCTPOMCTBOM. Yem MeHbLUe
pasmep Lenesoro 06beKTa, Tem B/MKe K HeMy CneayeTt HaxoamuTbes. B caydanx,
KOrAa pelsatoliee 3HaYeHMe MMeeT TOYHOCTb, YbeamTech, YTo pasmep LeseBoro
06beKTa Kak MMHUMYM B [,Ba pa3a NPEBbILAET pasmep NATHA.
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7. OnwucaHue nepegHeii naHenu

UK-pgaTtumk
KK-gucnnen
KHonka «BHU3»
KHonka «Bepx»
KHonka «Mode»
(Pexum)
KHonka 3anycka
n3mepeHus
KpbilwKa oTceka
AKKYMYNATOPHOW
6aTapen

Q@ ©® EEEO

8. TMMaHenb MHAUKaTOpa

I 2 3 4

3HaYOK CKaHMpOBaHWMA
YaepiaHue nokasaHui Ha
avcnnee

3HaYKM BKAIOYEHMA Nasepa
3HauYKM HU3KOI MOLLLHOCTH
3Hayok °C/°F

TeKyliee 3Ha4YeHne
Temneparypbl

3Ha4yoK KoadpduumeHTa
n3nyveHns

3HayeHune KoaddpuumeHTa
n3ny4eHuns

3HayeHnA TemnepaTtypbl
MAX/MIN/DIF/AVG
3Haukn MAX/MIN/DIF/AVG
3HaYOK BEPXHETO U HUXHEro
npeaena curHanusaumm

[econ EOm & 3]
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9. KHonku
KHonKa «Beepx» (a1 yposHei EMS, HAL, LAL)
KHonKa «BHM3» (ansa yposHei EMS, HAL, LAL)
KHonka « MODE» (PEXXWUM) (ans nepekntodeHunn
MeXAy Pernumamm)

(@) KHonka °C/°F

10. YcTpoiicTBO U NpUHLMN PaboTbl

1. B xoae n3mepeHua KHONKK «Beepx» U «BHM3»

MCMONb3YIOTCA ANA peryamposaHua koadpduumeHTa

U3Nly4yeHus.

2. B pexxume oXXnaaHuA KHOMKy «Beepx» MOXHO NCNONb30BaTb ANA

BK/IOYEHUA AU BbIKAOYEHWUA Na3epa. KHOMKY «BHWU3» MOXHO

MCMONb30BaTb A/1A BKNOYEHUA UAN BbIKNHOYEHWA NOACBETKM.

3. B pexxvme oxunaaHua kHonky « MODE» (PEXMM) MOKHO MCNob30BaTb

ONA U3MmeHeHus 3HadeHmna MAX/MIN/DIF/AVG.

4. [1ns yCTaHOBKM 3HAYEHUIA BepXHero npegena curHanmsaumm (HAL),

HUWXKHero npeaena curHanusaumun (LAL) n koadpduumenTa nsnyyenus (EMS)

HaXXMUTE U yaep:KuBaiTe KHonky « MODE» (PEXXMM) fo Tex nop, noka Ha

OMCNAee He NOABUTCA COOTBETCTBYIOLLMI KO, ANA HACTPOWKM Tpebyemblx

3HaYeHUI UCNONb3YITe KHOMKK «BBepx» U «BHU3».

®YHKLUU KHOMOK B pexkume « MODE» (PEXXUM)

HaaTtune kHonkun « MODE» (PEXWM) Tak:Ke No3BoAET NONYYUTb AOCTYN

K 3aJaHHOMY COCTOAHMIO, KO3 dUUMeHTy nsnyyeHus (EMS), Temnepatype

B rpagycax Llenscusa/®apenreitta (C/F), BKAOYEHMIO/BbIKNOYEHWNIO CUTHAM3aLMK

BepxHero npegena (HAL), TakKe BKAOYEHMNIO/BbIKNOYEHUIO, PErYIMPOBKE

HW3KOro ypoBHA. KaxAo0e HaXKaThe KHOMKM NO3BONAET NEPEKOUUTD PEKUM

paboTbl. Ha cxeme nokasaHa nocnefoBaTeNbHOCTb GYHKUMI B pexknme « MODE».

HacTpoiika KoadduumeHTa nsnydeHus (EMS). Boisog EMS B undposom suae

Perynuposka ocyuwecrenaetca B npegenax ot 0,10 go 1,0.

Pexkum
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°C/°F: HaxKaTue KHOMKM «BBepx»/«BHM3» 0becneymBaer MsMeHeHne eauHULbI

nsmepeHus Temnepatypsbl (°C uaum °F).

BkAtoueHne/BbIK/IOYEHUE CUTHANU3ALMM BbICOKOTO (HM3Koro) npeaena (HAL

(LOW)): HaxkaTve KHOMKM «BBEPX» UAWN KHOMKY «BHWU3» 0becneynsaeT BKAOYEHUE

WN BKAKOYEHWE YCTPOWCTBA. HarkaThe KHOMKM 3anycKa M3mepeHna NoaTBepRaaeT

BbIGPAHHBIN PEXUM CUrHANU3aLMM BbICOKOTO (HU3KOro) npeaena. Perynnposka

CUrHa/NIM3aLMK BbICOKOTO (HU3KOro) Npesena ocyLLecTBAAETCA B CAeAyoL X

npeaenax: BepxHUii (HUXKHWUIA) npeaen cpabaTbiBaHUA CUrHANM3aLMU COCTaBAAET

ot -50 g0 1000 °C (o1 -58 go 1832 °F).

3HayeHne MAX MIN DIF AVG oTobparkaeTcs Kaxkablii pas B Nepuos mexay

HaKaTvem u oTnyckaHmem KHorku «ON/OFF» (BK/1./BbIK/1.).

Pacwudposka o603HaueHuit MAX MIN DIF AVG

MAX = makcumanbHoe. MakcMmanbHoe 3HaYeHne U3MepeHus.

MIN = muHUManbHoe. MUHUMaNbHOE 3Ha4YeHNe U3MepeHus.

DIF = nepenag, TemnepaTyp. PasHOCTb 3HaYeHWI U3MepeHUa TemnepaTypbl.
AVG = cpeaHee 3HayeHue. CpegHee 3HaYeHMeE U3MepPEeHUA.

NPOLEAYPA USMEPEHUA
BosbmuTe M3MepUuTeNbHbIN NPUMBOP 33 PYKOATKY M HanpaBbTe ero Ha
NoBEPXHOCTb, TEMNEepPaTypy KOTOPOI HEOBXOAMMO N3MEPUTD.

@ HaxKmuTe 1 yaeprkusaiiTe KHOMKY 3anycka M3MepeHus, YTobbl BKNOUUTD
M3MepPUTENbHbIN NPUBOP 1 HauaTb M3mepeHue. NMoacBeETKa Aucnen
BK/IOYUTCA, ECNIN aKKYMYNATOPHaA baTapea HaxoaMUTcA B paboyem COCTOAHUM.
3ameHuTe aKKyMyNATOpHyto baTapeto, ecav Aucniei He 3aropaeTca.

@ OTnycTUTE KHOMKY 3amnycka usmepeHus, Ha *K-aucnnee otobpasuntca 3Ha4yoK
«HOLD» (YOEPHAHME), yKa3biBatoLwmii Ha TO, YTO NOKA3aHUA YAEPHKUBAOTCA.
B pexkume «HOLD» (YAEPAHUE) HaxkaTve KHOMKM «BBEPX» nossonseT
BK/IOYUTL MU BbIKNOUUTL Nasep. HaxaTtve KHonku «BHU3» nossonset
BK/IIOUYUTD MW BbIKNOYUTD NOACBETKY.

@ Mpunbop aBTOMATUYECKMN OTKNIOUUTCA NPUBAN3UTENBHO Yepes 10 cekyHa,
nocne Toro, Kak byAeT oTnyLieHa KHOMKa 3anycka U3mepeHus (ecnm KHorka
He 3a6/10KMpOBaHa).

MpumeyaHue: pekoOMeHAaLUU NO USMEPEHUIO

[LepxuTe Nnpubop 3a pyKoATKY 1 HanpasbTe MK-AaTunK Ha 06beKT, TemnepaTypy

KOTOPOro Heob6xoAnMo n3mepuTb. KOppeKLMIo Ha OTKIOHEeHWEe TeMnepaTypbl OT

33aHHON TemnepaTypbl OKpyXKatoLLel cpeapbl Npubop BbINOAHAET

aBTomaTuuyecku. CnesyeT yunTbiBaTh, YTO ANA afanTaLMmu Npu nepexose ot

MN3MepPEHUIA LUMPOKOTo AMana3oHa TemnepaTyp OKpy»KatoLLen cpeapl

K nocneayowmm nsmepeHnam BbICOKMX TemnepaTyp notpebyertca Ao 30 MUHYT;

AN ajanTaumMm Npy nepexoe oT U3MepeHUsa HU3KNX A0 U3MEPEHUA BbICOKUX

TEMNepaTyp Takke NnoTpebyeTca HEKOTOpoe BpemMs (HECKONbKO MUHYT).

[laHHOe TpeboBaHWe OTHOCUTCA K NPOLLECCY OXAaXAEHMA, HeobXxoaMMoro ans

npasuibHoOM paboTbl UK-gatumka. 9
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11. 3ameHa akKKymynaTopHoii 6atapeu

(1) Ecnv 3apaaa akKyMynATOpHOM GaTapen He0CTaTouHO, Ha MK-aucrnee
oToBpaxaeTca cooblieHne « ' », 03HavaloLLLee YTo TpebyeTcA 3aMeHNTL
2 aKKymynsaTopHble 6atapen Tna AAA Ha HoBble.

(2) OTKpoiiTe KPbILLIKY OTCEKA aKKYMYNATOPHOI BaTapen, UsBnekuTe 6atapeto 3
npubopa, BCTaBbTe HOBYO HaTapeto U 3aKPOMTE KPbILLKY OTCEKa
aKKymynsTopHol 6atapen.

12. NpumeyaHums

© MpuHUUn paboTbl

MK-TepmoMeTpbl UCMONb3YIOTCA A8 U3MEPEHUA TEMNEPATYPbI MOBEPXHOCTH
ob6bekTa. ONTUYECKME KOMNOHEHTLI NPMBOPa PErUCTPUPYIOT U3NYYAEMBIN,
OTPaKEeHHbIN U NepeaaBaemblii yd, KOTOPbI cobupaeTca u GokycupyeTca Ha
AaTunKe. NIeKTPOHHbIE KOMMNOHEHTbI Npubopa NpeobpasyeT NoayYeHHYI0
MHOOPMaLMIO B NOKa3aHMA TemnepaTypbl, KOTOpble OTOBpaKatoTcA Ha gucniee
npubopa. Ecan npubopbl OCHaLLEHbI 1a3epoM, TO 1a3ep UCMONb3yeTca
WCKNIOYNTENIbHO AN1A HaBeJeHUA.

® [lone 3peHun

Monb3oBaTenio HeobxoAMMO ybeanTbCS, YTO pasmep LieneBoro obbekTa
npesbIWaeT pasmep NATHA, CO34aBaeMOro YCTPOWCTBOM. Yem MeHblLue pasmep
LeneBoro o6bekTa, Tem banKe K Hemy caesyeT HaxoauTbCA. B cnyyasx, koraa
peluatoLLiee 3Ha4YEHNE UMEET TOUHOCTb, YbeauTech, YTo pasmep LiesIeBOro 06beKTa
KaK MMHUMYM B [1Ba pa3a NpeBbIaeT pasmep NATHa.

® PaccTosiHMe U pasmep NATHa

Pasmep nsATHa (S) M3mepsemoit npubopom o0bacTi Bo3pacTaeT no mepe
yBenuyenus pacctoarus (D) oT o6bekTa. CM. pUCYHOK 1.

®
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e OnpeaeneHune NONOXKEHUA NATHA Harpesa

[lnA noucKa NATHa Harpesa HanpasbTe TEPMOMETP 3a NpPeaebl uccnesyemoin
30Hbl, 3aTEM NepeMeLLaiiTe ero BBepX U BHU3 0 TeX NOP, NOKa NATHO Harpesa He
byneT obHapyKeHo.

® [lpymeyaHusa

He pekomeHgyeTca ncnonb3osatb NpMHOP A48 U3MepeHUa TemnepaTypsl
61eCTALMX UM MONMPOBAHHBIX META/IIMYECKUX NOBEPXHOCTeN (HepykaBsetowwas
CTanb, ANIOMUHUIA U T. A4.). CM. KO3DOULMEHT U3NYyYeHUs.

[aHHbIN Npubop He MOXKET UCNO/Bb30BATLCA 418 U3MEPEHUIA, NPOBOAUMbIX
Yyepes Npo3payHble NOBEPXHOCTM, TAKUE KaK CTEKNO, NOCKO/bKY B aHHOMY Cayvae
6yAeT M3MepATLCA TEMNEPATYPa NOBEPXHOCTU CTEKNA.

Map, Nbinb, AbIM U T. A. MOTYT CO3aBaTb NPENATCTBUA ANA ONTUYECKUX
KOMMOHEHTOB NpMbopa, He NO3BONAA BbINOJHUTL TOYHOE U3MEPEHME.

* KoappumuneHT nsnyuenmsa

KoadpduumeHT nsnyyeHmsa ncnonbyeTca ANa ONUCcaHUA XapaKTePUCTUK
MaTepuranos, U3y4atoLLmUX SHEPTUIO.

KoadpduumeHT nsnyyeHmsa 601bLUMHCTBA OpraHnyeckux matepumanos (8 90 %
TUMNOBbIX NPUMEHEHMI), @ TaKXKe OKpaLLeHHbIX MOBEPXHOCTEW UK NMOBEPXHOCTEN
C Ha/IMYMem NPU3HAKOB Koppo3sum coctasnsaeT 0,95 (npeaBapuTenbHO 3ajaH

B ycTpoiicTse). Mpu ncnonb3oBaHm npubopa Ana usmepeHna 6aecTAmX Uam
NOAMPOBAHHbIX METAIIMYECKUX MOBEPXHOCTEN BO3MOMKHO NONYYEHUE HETOUHbIX
nokasaHuin. Ina MUHUMM3ALLMKN BO3AENCTBUA 3aKPOTe U3MepAemyto
NOBEPXHOCTb MaNAPHOW IEHTOW UM NOKPOITE MAaTOBOM YepHOM KPaCcKoW.
[lokanTechb, NoKa JIeHTa HarpeeTca A0 TOW e TeMnepaTypbl, YTO M MaTepuan nog,
Hel. M3mepbTe TemnepaTypy NIEHTbI UM OKPALIEHHOW NOBEPXHOCTY.

Koaddpuunent Koaddpuunent
Bewectso Tennoscﬁ(g MLE';J'Iy‘leHVIﬂ Bewectso TeI'IJ'IOB;Ei) VILSLHVHeHVIﬂ
Acoanbt o1 0,90 g0 0,98 TKaHb (YepHas) 0,98
betoH 0,94 YenoBeyeckasn Koxa 0,98
LlemeHT 0,96 MeHa 010,75 80 0,80
Mecok 0.90 [lpeBecHblit yronb 0.96

’ (nopowwok) ’
3emns 010,92 10 0,96 JlakoBOe NoKpbITUE o1 0,80 o 0,95
JlakoBoe nokpbiTHe

Boga 010,92 20 0,96 (waros og) 0,97
Nleq, o1 0,96 g0 0,98 Pe3uHa (yepHas) 0,94
CHer 0,83 Mnactnk o1 0,85 g0 0,95
CTekno 010,90 a0 0,95 [peBecuHa 0,90
Kepamuka oT10,90 8o 0,94 bymara 010,70 go 0,94
Mpamop 0,94 OKcua xpoma 0,81
fvnc ot 0,80 5o 0,90 OKkcna meam 0,78
CTpouTeNbHbIN
pacTeop 070,89 0o 0,91 Okcumg, enesa ot 0,78 po 0,82
Kupnuy 010,93 0 0,96 TeKCcTUNb 0,90

®
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13. TexHuuecKkoe obcny>KuBaHue

* Hacrosuwee pyKOBOACTBO HE COAEPKUT MHPOPMALMM MO PEMOHTY UK
TeXHUYeckomy obcnykuaHmio. K BbINosHeHWIO paboT Mo PeMOHTY Uamn
TeXHn4yeckomy 06cny>+(MBaHmo cneayet NnpuBneKaTb TONIbKO
KBaﬂVId)MLI,MpOBaHHbIX cneunanncTos.

e Kopnyc npubopa cnesyert nepuoanyecku NpoTupaTtb CyXon TKaHbto. Ans
06paboTkM gaHHoro npnbopa 3anpeLtaeTcs UCNONb30BaTb abpasunBHble
mMaTepuanbl AN PaCTBOPUTENN.

L4 I'Ipm nposegeHnn 06Cl]y>KVIBaHVIﬂ cneanyet ucnonb3oBaTb AeTan, YKa3aHHble
npounssogutenem.
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