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A Study on the Radiation Properties of Far-infrared
and Microstructure in PTC Thermistor
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Abstract

It is very important that a spectrum of reflection is in accord with a spectrum of
absorbance for a effective heating.

Therefore, the objective of this study was to achieve a technical composite for
material plan which PTC thermistor increase a radiation properties of far-infrared and
keep a characteristics of R-T. The main component of this material are BaTiO; +
1.67A103 + 3.755i0; + 1.25Ti0O» and such additives as MnOz and SbyOs.

Specimens were prepared by the same procedure of manufacturing process by
changing of amounts of additives, condition of sintering, and temperature increase rate
of sintering.

This result shows that specimens produced high emissivity(average 0.8) of
far-infrared at 4.5-15[um] by measu. ~g a characteristics of IR and R-T.
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Table 1. Compositions of each specimens.
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Fig. 1 Sintering temperature curves of
each specimens

AH Ap B2 YA 473 243 29
n W= Fo v F¥S 1esty
800, 900, 1000, 1100, 1200[ClelA z}z} 30
¥zh 283 2FLxE 1350[TleA 3413
o] f A7t holding time)2 & F, 800(C]
A 100C/hr2 MEFE Adyzt A,

312



AlH Ay BoyE AZ2%E 1300[Cl A 34]
39 FAANZE & F, AW A, BFH B2
oz YAz

oot ol Al2E AlHLE Aok (Polishing)s}
o A F A¥ALGA EA7](Japan
Spectroscope Co.LTD.J-0068)2 373 4.5-
15[um]E 919 QAYHAPAIENE ZHs
=3 XRDEA S sttt

Alg el ofdHel Hg-Ing AM&3te] dAF0]
LeARAHE] HA & F R-TEHE &34
alx, oAl AzLFAFE Y] B (SEM:Cambridge
S360)0.2 e nATEE B
=3

3. 334% ¢ 23

3-1. R-TEA

ex¥isied BE AL pE =337 A
s AHe WHE gexd Yu AR
stol 9 =8 TAHE FLEol 9
) AW FYexs FHIE BHNE
2l g &4t

o] g =AY 7+ AW R-T SAJAUL
a9 2% o

ag 2-@dA A8 A AFgEe 73
&5 120[Clolstel A 1.3x10°7[@-cm]e] ®]
2 e gozA wixAs =HAn, 7
&5 oA AFLe 10[e-cmleZ =

T T T l t

10%

2 % 8§
Z

[wa-]Ananssay

g

Coppnpd poragnt g ovevenl o ppinl o pgand gavennl 11y

100
Temperature[ C]
(@A H ApA¢ R-TEAFA

313

T.JEEME.VOL.6,NO.4 1993

e AL RQon, AlH A9 AHYgEL
fFaex osteA 1.2x10%[Q-cm]e) Hl=mH
e glo] s A g Holn, FELE o]
ol A& 1.1x107[@-cm]e) oA g Hot
exst Zrbgtel mak F&e pade @
4e n

%, maubgel dojge
B FAARE F AR AL FY FoHA
24 G553 22789 E F Al v <F
FJg PTC E4& 21 A&S ¢ F+ U
g 2-B)dA 2F@zHo] ME Y A
A B, Bdl AL 2AZA9 W3l
me} Fex oladlde 2t zt 1.2x10°Q
-cm], 1.7x10%[Q-cm]2 4 W= A3l =,
Felex o)A E 1.1x10°Q-cmle g H
g B

%, PTC54 9 F4e fdA 25203t
MnO;E #H7FE Al#E B;, BeE MnO:E 3
7tebAl e Al A5, AR FEH o)A
drx FL AFES BojmIZ A HAHF
A L & F Qey® a9
2-(e) (@A & & UKl FEF FHXA
e & AE A B2 #5453 27U E
F ANE Ay Bt FaH olstelA A
NnEAde Jetdgs o 5 o

29 9dA F

d‘.‘.

3-2. AA YN BAEA
29 3¢ 7 AMel 9494 WA

Ll

108

-
]

3

g

[wo-p}ANAnRSISay

3

103

n =g

Temperaturel Tl
(b)Al#H By,B:9] R-TSAXA

PTC AMOIAE2) MM WAZYR DT xof B 27



VEAVFHAREY WXL 68 4® 19934 7A

T T T T T T T

T T T

BY:

%
2

100

g

—
L3
TTINNY Ty Tvimy TTITHR 7Ty T ynme T oIy

107 107
= &
@, 108 £,
0 w
o =
= s
ot
< 108 = 108
© e
a Q
3 El
=104 104

10%

TYITMY T ITOml VY rmy T YT T T rmmy 7 Vi T T

102 o A L 1 'l | loz 1 I3 — 1 ——
0 100 200 0 100 200
Temperature[ C] Temperature[ C]

(A8 A;B,o] R-TEA M (XY AxB.9l R-TEAFA

I8 2 ZAEY R-T 5434
Fig. 2 The R-T Characteristics of each specimens.
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Fig. 4 SEM photographs of each specimens.
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