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Study on Grinding Chips as Conductive Filler for Plastics (2)

Thermal Stability of Epoxy Composite
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Abstract

Epoxy resin composites containing steel grinding chips as a conducting filler was subjected to heat

cycling tests in order to evaluate the thermal stability of electrical resistance. The effect of the content of
grinding chips, magnetization and precure temperature in the curing process was examined and this resulted in
finding the thermal stability to depend mainly on the precure temperature: the higher the precure temperature,
the higher was the thermal stability. There was also shown to be a minimum value in the electrical resistance
of the composites at the temperature between 50 and 100°C.The ratio to the minimum resistance was found to
depend mainly on the precure temperature. It has therefore been clarified that the thermal coefficient of the
electrical resistance in the epoxy composites can be controlled by adjusting the precure temperature in the

curing process.
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Fig.1 Test piece of cured epoxy resin for
measurement of electrical resistance
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Fig.2 Heating cycle test for cured products.
(a) Effect of grinding chips content
(b) Effect of magnetizing current
(c) Effect of precure temperature
Fixed levels:120pht,5A,160°C
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Fig.3 Heating cycle tests showing the resistance
ratio(R/Rg),where Ry is the averag resistance
at room temperature.
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Fig.4 Change of resistance at room temperature by
the heating cycles for the resins molded by
various conditions.

3 2 EHEOCREREE

Fig. 5 (a), (b), (c) E&EhZTh, HEKH
B, BiLER, BIXO, VX aTHREEZRTA-—F—
ELCERELEECRFZE ey FLELDOTHS.

WY, ERFICMROBEH#RETRTZ EBREEKOH D
BThHD. BEVEENE—27MR50~1 0 0 COHBHIC
HDHZLERo,D. ERCIIEBNRE Y LEBAIOR
HEREETHS LEbNS.

Fig. 5 (a) X (HFEHE] 237 A—-4%—¢
LZbDThHhD. RR»L, HEHENS T E R
ETFHFICALE L CHEREMENZ L, BXWK, 150C
fHE2 HEFENSSBIC ER T2 b1 E.  F
ig. 5 (b) ix TRULEW 2XFA—-F—L L
bOTHD. I TE, BAEERPREWVIZY, il
IXTHIAE L THEFRERNMENZ X305, Fig.
5 (c) i, FrvxaTRE] 2359 A-F%—-¢ 11



99, B TR R A BT FE AT T

[
4} ©
T

N
T

Electrical Resistance(k Q)
- &
T T

o
w0
T

F - 80phr
_ -+ 120phr
. =+ 150phr

0 1 L - .
0 50 100 150 200
Temperature(°C)
(a)
4
35 F
o 3F
=
B s | * 108
2 f A
g 2r + 2A
°(_: E + 1A
S5 * 0A
B u
2 1
r 5
05 F
0 E | I L. .
0 50 100 150 200
Temperature(°C)
(b)
10 F
iy
- 8 F
(o] E
< 1F
(] F
§ 6 F = 100°C
2 E - 130°C
e + 145°C
K] 4 - 160°C
g 3F
° E
)
0 E | | (I .
0 50 100 150 200
Temperature(°C)
(c)

Fig.5 Effect of molding conditions on the thermal
character of the cured resins.
(a) Effect of grinding chips content
(b) Effect of magnetizing current
(c) Effect of pre-cure temperature
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Fig.6 The temperature-dependence of relative
resistance(R/Ry) for resins molded by
various conditions
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