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HZ FdVe AAHY AFEH A2gd R T we Ade 1k A
d3E 3 Qo 53] tAEol F V5 TEA AR &8 FokZA carbon black,
carbon fiber, graphite, & 2% 59 AZA FAAE T EA matrixel] TP A
=4 EdAsE A¥stEste 7leol /HeH
F A4, 32 B3 dzs AHEn 59 5
AojAdn], A5 My, AxAHy T 4F A
BA o e £E2 F453 Y9t

PTCE 9ALE g FA3 Aol Z73te MM EA self regulating heater,
current limiter, sensor, circuit antistatic protector, electromagnetic interference shield
5 EQL Boplq AHEHT Qe AVAEAY DEAF Y, o) & PTC S0
st £52 $8H7] HdMe PTC 2419 Tclcurie temperature)E &% %A
Aol 4= Qlojob st} PTC A& LEAEZEE ZdEA(PE), ZZZZZA(PP),
dad/zzgdd I F3E(ethylene-co-propylene), dEdu|dolHHolE FEIE
(EVA), Zv) 48 & F 2 2to] =(PVDF), ol & Al(epoxy), && | 2H (polyester), &2
AU (PVC) 59 A7V FYHa gloy ¥4 PTCH 3% d7: AFE
dAold,

B dFAAs AA - =AY ok 7] A%E 2 R 229 2357 F
Al 8 7HE @274 battery, 718t 287]7] 59 IJ2IAET 52 HAd AH|EoF
of A8 £ UYE¥ silicone¥} polyurethane(PU)E matrix resin® & 3}i, carbon
blacke A=A FHAZ A}&% Si/CB, PU/CB £#&¢€ %3 £%38 polymer PTC
225 filmPe2 7tegozn 98 CBEZFH 2xd we A7AY 548 nZs
7] A% 7zAPE TR

I Ut} ol ol &3 EFAIHA= AA
A& o] 4% electrical hazard #4a &3},
4
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Zol o3 Y= 4xte] MAE]d(electron tunnel) WEZF Rold M7l AL F7tsta
A7l AEXRE #ZAasA g o2 257t wobd S AZA g3 HAAEHE U
E7F Fhgel wel A7) AR FrtstA doh B A £' FEYLE oA
PTC 32 JuAHez ¥u dRY 1§ AFE JYebdd. 282 PTC 249 U
A A7IAE EAE e gAL HEFH FAW A u$- 23, Av] AxE HEE
TH(tunnel effect)ol] 23] o]5=Ho] AEA PTC 42& uvetdd. A9 A7t wet
PTC & &5+ ZJ}8iA 99, 7lE2E
AW A%, 712 &9 potential FAA 7

e A

7] WA AZAGE Feln, x4

o RHAe] oA o] :Eske] potential 7
Ao Z7bgel met AR FFHYo) Ay
F3hA @k

3.4 4
31 dEM&H 2 24
2 AP Ee A wE"gX $£22 Silicon resin(E%¥3t3) E Non-foam
Polyurethane(Z'23t4d), HEA Z2AAZ ASEA  Carbon black(Printex XE-2,
Degussa)& AF&3th Carbon black®] &4 < Table 13 Zt}

Table 1. Typical Properties of Carbon Black

carbon black
properties Dimension type
Printex XE 2
Average Primary Particle Size nm 30
Blackness value My 261
pH value 8
Sieve Residue 0.044 mm ppm < 500
Ash Content % 0.035
Extractables Toluene % < 01
BET Surface Area m%/g 950
32 AEHAH =

Carbon blackel]l #F=Ho e 8 W AAS7] 9sld drying ovenoll A 12
0T, 48Hr ¢ dxsgow, sfE’A X9 Carbon blacke ZH| & Swt(%) 7+
Aoz FHY 20wt(%)7hA Z7HA)71HA A ZHE impeller§ mixer2 300rpme] £E52
wrtet At EFA] carbon black® TY E4HE PTC ZRAER EAS FHedis
2% <lzlo)7] W&o, WHrE bar coater(50m)E o] &, H9reH30m)) coating ¥
4 ok 24Hr AxAA Fig. 13 22 A H(10x10x0.11mm)E Al 33 h,
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Cu thin film

E - m
(side) (up)
Fig. 1. Schematic of the PTC polymer thick film

33 MI|xEe £H

A7IAGE A7) Y4 leado] A& A2, 25 £Ho] 715d oven el B
2C/min?] $& £52 2%o W& A AHF ®¥slE digital multimeterg ©] &3t
o ZAQsAh
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4. &3 2 2@
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4-1 Polymer/carbon black Z&tdel M2 Mk
Fig 2014 E 4 21%0| carbon black?] ¥o] F7ge wel A7) ATEr} FIhst
o 5~15wt(%)¥ A$ M & WsE Yl 15wt(%) o]l MErt 3o
24 A7l Ax®7F F7hste AE R9FAUC

7000 - PU/Carbon black
- ® - Si/Carbon black
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Fig. 2 Volume resistivity of Polymer blends as a function of carbon black content.

4-2 48 PTC &Xleo| 2E-d|HEg 54

carbon black 2171 10, 20w(%9) ¥ &2 $FE F713) Fig. 301 e al.
PU/CBY 739% & 85C #2914 PTC peakE YJEUAI Si/CBY A% ¢ 135C #
oA PTC peak JEHARITh. peck o NTC B4e] 24310 Aol b
Bt & A7oA Si/CB7H PU/CBAl Ml #x@ PTC 238 B45: o2
27450] PTC 2424 8754 dehiiz ok
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3500 PU/Carbon black 10 wt%
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Fig. 3 Volume resistivity as a function of temperature
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B AT A carbon black(Printex XE-2)& polymer 7] &< silicone® polyurethane
o £&sled PTC 248 AZsi 2 PTC 84S A3 Axe g3 2 428
et Aot

1) 48" 398 PTC 2&9 A7|AEEE carbon blackd #&Fo wet F71,

10wt(%)e1 % A 3ol W7t vt AP A7AEEE 10wt(%) Y-S B3t

2) 3° 7% 9 & PU/CB, S/CBEZ 4%€¥ 9% PTC &A+ PU/CBE % 8

5C. Si/CBE= ¢ 135TCdA PTCE#HE Ve AT

3) PU/CBE PTCEAo] st PTCAAEA Algd HATTS Ve
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