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Surface Temperature Measurement Using Temperature Sensitive Fluorescent Paint

Katsuji SAKAGUCHI*

Tatsuo MINAMIYAMA*

ABSTRACT
Experimental investigation of characteristics of a temperature sensitive fluorescent paint was
carried out. The fluorescent paint was made of PMMA as film former and Eu(TTA)3 which is a
chelate compound of the rare earth element as a phosphor. The excitation light was irradiated to the

fluorescent paint coated surface of tested foil.

The intensity of fluorescence on the surface was

estimated by processing the fluorescent image under the constant surface temperature of the tested

foil which was measured by using a radiation thermometer.

The surface temperature, concentration

of phosphor, paint film thickness and excitation light intensity were changed in the range of 20-70

°C, 5-50 wt%, 3-12 um and 50-320 1 W/em®, respectively.

As the result, the temperature

dependency of the fluorescent paint were found out under the several condition.
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Black paint coated

Fluorescent paint coated

@ Personal computer for digital image processing

@ Tested foil @ Excitation light (UV light) source
@ CCD color camera  ® Radiation thermometer

® DC power supply

Fig.l Experimental apparatus (top view).
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@ Tested foil (SUS-304) @ Copper terminal
® Silicone rubber @ Bakelite plate
Fig.2  Test section.
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Table 1  Experimental conditions for concentration of
phosphor and paint film thickness.
3 um "6 um 12 4m
50.0 wt% O — —
25.0 wt% O O O
12.5 wt% O — —
5.0 wt% O — —

Fio, EBRFIL, SKEEENT S DICEESE
AR TE -
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LT, FRAMNE—ROBEHYA 7 VRABRET-> R
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/ cycle THY, HREXEEEORFREHIZH 60
wThd.
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ZEIEE o THMMIZELZbDTHS. %1k,
REFRNIZH 7 min / cycde TH Y, 70 C—EDRFE
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Fig.3 Temperature hysteresis.
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Fig.4 Heat treatment effect on fluorescence.
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HAEKOBERELRE 2 ITELMIE/-BEOFLR
EOBREKRFEENES Figs(a) BLUTWITRT.
T, BEEX% 3 um B LUBELEREE 50 « W/em?
*10% —EE LT
BxtabRE O BEKREERER, SOERED 50
wt% TREIOEEBEOHEIHNTHEHANIELL
Bil-THD, BEOETILIHENEEIRNT
W5, KEBRKMHHEICE T AESELREDEEK
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PEEEAERLTCOSE. JIT, Figsb) L HEk
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(b) Intensity of fluorescence
Fig.5 Concentration effect of phosphor on fluorescence.
FESEHLEE 1/ o DREERTFHES. Figola)B &
CMITART. JIT, StEEEL 250 wt%, e
HLREE 50 £ W/em? £ 10 % —E & L.

AR EIERE O REAFHEE, BRES 12 um
EROT, BEEIICIAFHEOERZIRONT, 1
BR—OBEMERLTH3. Figob) &b, HEHEE
ZOHORBEES 12 um RIRECHFRIED
39, BROBEOKEREMBIX I OEISE
Z5E, BEEIEZTEARTEVCHEIEYEEZ S
N5 BEEINP 3 tn BLY 6 um BT A8
BEOERIFIEAELVLODT, RERTIE, BEREX
3umBEEIITELEIEE LK.
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(b)  Intensity of fluorescence
Fig.6 Paint film thickness effect on fluorescence.
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Fig.7 Excitation light effect on fluorescence.
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BETHD, HAEREBEE 250 wi% BEESZE 3
um BLOFRME—-ZOEXERELEERE 20 C
wEhEh—FE L. £, BRTI3HELRERED
BERKLE 5 uwem? ThY, Rk s2HEMEL
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M RLRERRELEEOERELEBITHEMLT
W3, DREXEOEEEOREELERERYE S REERR
BHEOWHEOMBKIS, HEKBELIUBBREIN
—EThniE, HENBEEIIBIIHELEESD S
NMUDHBIEIZL-T, KARATHORERELE
oL 2 EmMBEO RS MEHAINTRICES T &
PEEINS.

4. 5 BEYA4I7IEBICLINENRESE

BB EAEHMNE L%, REFEOREYA 7 VR
BAET - HEOMEMELBEDORHNZEINLS. Figs
WWRY. ZIT, HAKEEE 250 wi% BEREZ
% 3 um B LOBEXBESE 50 £ Wem? £ 10 % i
FshFh—g & Uk, KR, &V 7 NVEBEOEERE

20 ClItB 2 HARE : [ ZHARBABHOERERIC

BIFBENHERE o THHHIZELLDDTHA.
i, Y1 7 VERFTOEREXZEAEEORFEREIZ
¥eOMTHA.

AMEEEER, REHOBREBEEDIIRYTHER
ZHD, # 005 %min DHEFTHNLEBEECEKTLRS
Nz, Licdi->T, AFRTHOREEOHEHILER
i3, ERMOBENEICH UTRERINED - ITE
BENBELZHBETILENH LN, FLHEEDOK
BRHERHoBEMNEIIH LTRT+48MTHE EE
Zo75.
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Fig.8 Intensity of fluorescence on the heat cycle testing.
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5. #&

BEKGHEEZE T 5 ELEE Bu(TTA)3 % PMMA I
BASHTHAHLUCREELEHEZHOTEREED
AN T 200, HABRBOREKESHEICH
LT, BEYA 7 VEBE JUEEERE, HEEH
DBEEX, BEXBRELZEZAIYTERETL, U
TOERIESNI.

(1) HEtmER, BEBLRCL-TREDOLR
EEBIETL, BEKFEEELETA.

(2) HEBELEEOEEOL X7 Y ¥ XiF, SEHEH
DEMONFHRERICEAIN, BOABEHT
EZE S THREMNMDH SN S.

(3) WHEEREOEKTIE, BEXEKOBERFRSEICE
EBEARIFL, HEREGETTS.

(4) BRAEOEBEKRERFER, FEREBEAIKHENOT,
BEEX 12 um FRVTEELTED, %R
EOEMLDIEEA L.

(5) BREEEOEAL EHIC, MMFLBRER, £
EREHICENTHEMT 5.

(6) BEYA 7 IVRBRICBITIRALBBOBENERE
BHICBE LT, M ERmERH 0.05 %/min O
HETRAT 5.
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