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Study on Grinding Chips as Conductive Filler for Plastics(3)

Application for Unsaturated Polyester Resin

MR, FREST
Toshio Yoshikawa* and Takafumi Nakahara**

Abstract: A magnetic field was applied to a mixture of grinding chips and unsaturated polyester prepolymer in order to
produce a conductive resin. The magnetized chips formed a network structure, contributing to the electrical conductivity
of the cured product. Various magnetizing methods were evaluated, and it was found that magnetization by inserting the
prepolymer mixture in a solenoid coil and maintaining the magnetizing current until past the gel point of the resin,
affords cured resins with highest conductivity. Magnetization using electrical magnets in contact with the curing
mixture was also found to be effective if the magnets are arranged appropriately and supplied with a specific range of

electrical current.
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Fig.1 Devices for magnetization casting
(A)Paper mold and aluminum tape
(B) Magnetizing coil
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Fig.2 Schematics of magnetization methods
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Paper cup

Electrical magnet

Paper mold

Aluminum tape

Tandem of magnetizing coils
Magnetizing coil

Paper mold (overview)
Aluminum tape (overview)
Horse-shoe type magnet
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Fig.3 Exothermal peak and development of
electrical conductivity in a Polyester/grinding
chips (50 parts per hundred resin ) mixture
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Fig.4 Development of electrical
conductivity upon curing of mixtures

magnetized by method 2
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Fig.5 Change in electrical resistance during
the heat-stabilization of a cured sample (method 7,
grinding chips : 50 p hr)
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Fig:6 GO plots for method 1 and a case

without magnetization
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Fig.7 GOplots for methods 2,3 and 4
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Fig.8 Micrographs of magnetized grinding chips
in unsaturated polyester resins
(a) in a resin cured under magnetic field
(b) in a resin cured without magnetic field
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Fig.9 G0 plots for methods 5,6,and 7
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Fig.10 G® plots for methods 8 and 9

Reduced Conductance(cm/Q «g)

R 8 LIFEDGO T v METRT RIS L E.
4. #Ea

(1) =RXUBHROEE L FKR, REFIAR Y =27 V0%
Ab, EEMREAE OB IR VI C L DA OB
DOEINE B s, '

(2) BEEEVINDSHEE BB 2 RAE SR D877 (=
FrBEUR GO BEA L, SREGFEIEEIIME O

[G°7my k) (G°v s phr) eI ilbhot.

(3) BRBEFULTDETY V) A FPERICERET 23

(F2) DPELEBEUHBENRPENT LidbhoT.

(4) FBORANCBRA ZEFMSE RN OEBE R T A R
SERFETHEBERYETED. (55~ 7)

(5) Rl L OBEN AT O EREAA D D OBREEIINC &
STHEBEMLUETHZ LN TED. (58, 9)

(6) ZDXHIT, WAWALEELRBEBAFIINEMEZ 5
7o, BULBRNET, Sy, B ESRREOREL,
~OFIFAOTTREMEN H 5 & B b.

AT T RSB O 7 n Y= 7 M
BEE LTSN QWA LD THAS.

STER

1) FIER, Bz, FRESC —RFEETREAIL
U COFHENCBET BHIZE (1) , Ry hT—I R ~—,
Vol. 23, 92~100 (2002)

2) HIER, LEFST, PR TRXEETER
L COMBENCBET 2H%E (2), Ry hT—I R ~<—,
Vol. 23, 128~133, (2002)

3) HIHER, HFRE, ARE—RR, TR =27V
BHEHFEERE L COBMCET 29 (1), Xy hU
—7RY<=—, Vol. 23, 203~210, (2002)

(21 Y154 4 B30 H)



