Polymer(Korea) Vol 25, No. 1, pp 98-107 (2001)

Uy 29 ALS A SBS/EAA/#AM 3 EURAMES FASY 47

A2 - AYE* - THES - HEAT - 37T - ABY
et AR, * YIANFULETY FIE A72 B4R A7Y
(20004 129 19 A%)

A Study on the Dielectric Properties of SBS/Conductive Filler/
Dielectrics Composites for Phantom Model

Yoon Jin Kim, Hyung Do Choi*, Kwang Yun Cho*, Don Sik Yoo*, Ho Gyu Yoon', and Kwang S. Suh
Department of Materials Science, Korea University, Korea
*Radio Technology Department, Electronics and Telecommunications Research Institute, Taejon 305350, Korea
Ye-mail . hgyoon @korea.ac.kr
(Received December 1, 2000)

2 o9y 29 A 8 sAN2A Axy JNEEdE, {3424 (Ba, Ca)(Sn, Ti)0;%}
SrTiO;& 2 &% SBS AR 43 547 894 38 §4& =AY, slREque 37
§ B s FHLED o] FH uel BARAET =40 FUlEged, Fuse F
7Hid] wEl i8] Z4da EAEE FIEe S o E BA4E vd. sl Eda {34
£ A 4% 34 ¥UABe TU FHREY gk disiy fAEN o] FMETE B
2FA &3 AR Frhshe B4& Jehlon, sHEEde] o s Frert FUHd] w9
FREo] 23w THELE VB #2M/SBS B4 #Addn =44 /SBS £
Age] Fug ETE A €A ol FAs AME F3= tl9Ql 775 MHz~2 GHz 4 9AA
A9 Heo} FAZ A9 FAE, TAEY 458 vErE 234 99 29 ARE AFY
T AU AR SHEAYA A FRAQ] $3ol FUHdl wel RFAgFPe] Iy,
AH 23 & AL SBS BEPARE ¢ 94 38 45 8.

ABSTRACT : Dielectric properties and shape memory characteristics of SBS composites filled
with carbon black as conductive filler and (Ba, Ca)(Sn, Ti)Oj; or SrTiO; as dielectrics were in-
vestigated for the development of phantom model. SBS/ carbon black composite showed an
increment of complex dielectric constant with increasing the content of carbon black and the
frequency dependence that the dielectric constant decreases with the frequency. The com-
plex dielectric constant and the conductivity of SBS/carbon black/dielectrics composites in-
creased with the increase of dielectrics and the characteristics of the frequency dependence
also occurred by the effect of carbon black. Phantom materials with the dielectric properties
and the conductivity corresponding to human tissues for the measurement of specific
absorption rate (SAR) within the frequency range of current mobile phones (775 MHz~
2 GHz) could be developed by adjusting the composition ratios of carbon black, dielectrics and
SBS and by controlling the characteristic of frequency dependence of composite. From
thermomechanical cycling test good shape recoverability could be obtained in SBS composite
even though the residual strain was increased by the effect of filler.
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Table 1. Chemical Structures of Raw Materials

component structure
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Table 2. Properties of Ketjen Black EC

properties value

surface area (BET) (m%/g) 1000
particle size (nm) 37
volatiles (%) 05
density 1.91

Table 3. Properties of Ceramic Powders

properties SrTiO, (Ba, Ca)(Sn, T)O;
€, at 900 MHz 120 16000
tan & at 900 MHz 1~2 5
resistivity (@ - m)  ~10U 104
density (g/cm? 5.1 58
specific heat (J/kg K) - 420
mean size (zm) 10.996 9.388
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Figure 1. Complex dielectric constants of SBS as a
function of frequency.
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_Figure 2. Complex dielectric constants of SBS-carbon

black composites with the content of carbon black.
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Figure 3. Conductivity of SBS-carbon black compos-
ites with the content of carbon black. )
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Figure 4. (a) Dielectric constant and (b) conductivity
of SBS/carbon black/(Ba, Ti}(Ca,Sn)O; composites as a
function of frequency. The amount of carbon black is
constant to 8 vol% in all compositions.
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~ Figure 7. (a) Dielectric constant and (b) conductivity
of epoxy-carbon black composites with the content of
carbon black.
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Figure 9. Stress at maximum strain for SBS at dif-
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Figure 10. Recovery strain versus the number of cy-
cling of SBS at different temperature.
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Figure 12. Recovery strain versus the number of cy-

cling of SBS composites for different content of filler.
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Figure 13. Feature of phantom-model simulating
human skull with shape memory characteristics by
using SBS composites.
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