Lhte HS4 Filler® 0183 %9 DX PTC S4 o7

EAYSE GV 2EFER  EANGR oY GG
.M 2

FHZ otd FokolA 7154 LEA AMEY SEEHEAM Hd AVAERY TEAH
FAEE o83 HAFAY TE, flake 5 4F FAY F<, F9, carbon black,
whisker 59 HEA fillerd T %A matrixe] EYsIEY A=A nEAE H71F3Y9
B HANE A28 electrical hazardE ZaA717] A8 ARG A, 27124
A, A7 QA g 59 EAL e YE nE2 AN er 3 E a2 38
T4, AAgAan], Z+E xRN Ax 8L A, FAFAG 2 R AT ¢
3 TAHE oFT FTE WAste GHA2Y AAFGoZA OIEA AIEEHIT A
o,

olgf g PTCAAE Uetdle EA &4 dg AT=2E PE, PP, EVA, EEA
T ASH RN ALEEHT Qo ATA filler2X WE-E carbon blackS E#3E}
o A& gF gFAHELE £ PTC 242 71359 PTC 42 UgdEs Fa o
MEr2 2829 ZAIE, melting point, carbon blacke] ¥HE, particle size,
structure, surface 28l & # o3l o]&¢2 wWgto] 2|3 PTC intensity, 7| A%
5o dFTE Hrsta Ao

ol & AT E 7IE PTC &4 AP EA= gl A2dA A87t53 1 A
24 HDPE®} m2olM AME7}5% Polysulfoned f7|&Ad &£8AA g 2 7
AEFY silver powderd] AxXA FZAE 3L solution casting® ol 23t PTC
28 Fygstdes 2 nEA 2 silver powderd] sizeol W& A Aol PTC &#AH9
48 243 A

. olZ% g

] &% W& A7 EHS R curie 250 M7|AHgo] F
3} A =]o] o] & PTC(Positive Temperature Coefficient) & 32} 1
#& NTC(Negative Temperature Coefficient)g}i st} PTC
o 38, AHFAGLA, =AM Fo *}%ﬂ“?ﬂﬂl 5%
% carbon black =+ silver powder 52 MTEA ZAA7 ¥

e oX Y

ox o o
ox
ofy
ol
o
i«
futil
o

-

S
T

88 semicrystalline XEAFS] A$ 25F F7FA7|H —T’—TZ} BEELERZAN G2
o ERFNse BE 22 FFAR EAe FAA AAALel zHF o] Ft8t
A Hol Hzo] sEe HiE WAHET A=A 1-?:1} BataAe PTC 4L R
A, AEA fillerd o] 8§ FFATE PTC £A2Z2AM FHAF LA Jouled A

351



wel Aol Frtstd AFE AdAH L

St AEH FofHFoll od WP o

LEAS PTC B & o]€3tH self-limited SWItchild AHEE $ oy PTC &

F 2EA g HAA AR YA TAMNEY ¥ 2 g HE6

A HEA network’t BAdHo w2 x3o] A ZadE NTC dAdol

= switching 49 Fejadol Foh olgig NTC @42 &&FeolAe A
[e]

Lo
o
AO‘L
o
055
@

1t
£
>
ot

r-{o

z2

o

olgol 23 MZE F23 Hyoz Jehvde dAelm
LEA o] FxH o2 GAHIAIA carbon blacke %
st 4 Aok S Jhae] o)Ff LEA &§2T7tR
cycle® aEA BgiAe B #2903 FEA matrixel]l EAHE %
A9} aggregate’l o] F3dtE EAE WAL nEA EFALAY FRHY G s
AEYS FAANL $ A
LEA/AEY filler HFAES] PTC @42 ZEAANES} A2 429 43344
F9o Ao}, EZFIt met AEA FFAA YA intergrain gap Frho] wWE
electron tunneling @74 wAle] A AR nEA HolAMe Az nEA EdgH
59 BFAHA mechanismell 93 Jdeludes Aoz d#A ew Electric Force
MicroscopeZ ©] €3 200nm® resolution®® HWEA network® AL #Ast 1

A Bgaie A8 542 Rt A

H1 ok o flu w

oM oaE 8O
N

oXx

Z,

—

(@]

r'
>~lo_2‘_,n‘.9.>‘l

r
b o
ox

}7

T
=

2
ol
]

L‘l

o

m. &g

0%

1) PTC &X9 H=

B Al PTC 249 2Ear A 524 Table 13} Zo] HDPE(W DA}, Polysulfone(Z
W SAD, AEA filler24 nanod(30~150nm) 2 micrond (1 ~10um) 2} silver powder 2%(3W N
AD, L&A BHE A FAIZA xylened AHEEIATE Xylened 25 10mlZ TUstA 543}
Al 28819 28] HDPE$} Polysulfone Vaccum drying ovendll A 50°C, 24Hr E¢F A xslo] AL&
3t 1At 9858 xylene® EFF 0T, 12Hr wih &%
Table 1. Blending ratio of PTC composition

Silver Powder(g)
HDPE(g) |Polysulfone(g) -
Nano Micron
Sample 1 4 [80wt2%] - 1 [20wt%]
Sample 2 4 [80wt%] - - 1 [20wt%]
Sample 3 - 4 [80wt%] 1 [20wt%] -
Sample 4 - 4 [80wt%] - 1 [20wt%]

silver powderE &% ugtsigion faiEsts J5F &A= ALY xylened bmi WHEEUA)A
spin coating*l BXEZ7}toll 28l silver powdere) B¢+ EARS 43 sk
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Ag-Pd =0} 4389 Alumina 7)3] silver powder #4F &8-& 4000rpm 2. £ spin coating 3}
o] 20ime] =& HAAF) 3 50T, 24HrE<t vacuum drying A1#A PTC A4 Az PTC
% 2Fe] Coating agent® Silox CE—77 DK814(Nippon pelnox Co.)& K-7064%} 100:12]
B &2 E¢3te] xylenel 2 ZA3F ¥ Dipping 32 150T A 90min F<F curing ¢
PTC &x& A3 &t

2) HEA
PTC A7) 9989l nizte] GEAM-8 ¢sled HDPEE 300T, PolysulfoneS 450°C7HA) 424
% 10C/minE Nitrogen Purging 7oA DSC(DSC-822, Mettler Toledo Ltd)&A & &)

3) Volume resistivity 8
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Multimeter(TDK DMMBS870)& A+&3dt] 713 WHEE FA3td o]AE volume
rsistivity 2 84814
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HDPE$} Polysulfone®] silver powder 2F& &3 Azxd Z+ 1E2 PTC 249
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Fig. 1. Melting temperature and Tg curves of polymer as function of heating
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Fig. 2. Volume resistivity and temperature curve of PTC device
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