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Study on Grinding Chips as Conductive Filler for Plastics(5)

Grinding Chips-Filled Polyurethane Resin

FINGRFRT, RS
ToshioYoshikawa ~ , Takafumi Nakahara**

Abstract The mixture of di-isocyanate , polyol and grinding chips was placed in a casting mold and magnetic field
was applied by a  pair of ferrite magnet to magnetize the grinding chips in the mixture. The mixture was set in a
heated oven and the electrical resistance of the curing mixture was continuously measured. It was found that the
conductivity of the mixture developed with the cure of the resin and the rate of the development depends on the curing
temperature and curing accelerator. The final conductivity of the cured products depends on the amount of grinding
chips and the magnetization. It was found that the cured product having the resistivity of less than 1.0Q <cm can be
prepared if 200phr of grinding chips is added, and magnetic field is applied to the prepolymer mixture. The use of
curing accelerator and higher temperatures accelerate the curing reaction.
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Fig. 1 Paper casting mold with aluminum tape as

measuring terminals
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Fig. 2 Schematics of magnetization method by a
pair of fixed and moving magnets
A:paper casting mold as shown in Fig.1
B:Aluminum tape used as measuring terminal
N: fixed ferrite magnet (1000gauss,2cm x 1 cm x 3cm)

S:ferrite magnet slid in 50sec. to another end of sample
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Fig. 3 Schematics of magnetization in
panel—curing of epoxy mixture.
A: Aluminum panel (300 x 100 x 2 mm)
B: Silicon rod( 4mm ¢)
C: Aluminum sliding stage
D: String connected to motor
N,S: ferrite magnet shown in Fig.2
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Fig. 4 The effect of temperature on the curing rate
Grinding chips:150phr,magnetized,without accelerator

(1) polyurethane (1)
(2) polyurethane (2)
(3) polyurethane (3)
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Fig.5 The effect of accelerator on the curing rate
Grinding chips:150phr Curing temp.:40°C
(1)  polyurethane (1)
(2) polyurethane (2)
(3) polyurethane (3)
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Fig. 6 The effect of accelerator on the curing rate
Grinding chips:150phr ,curing temp.:100°C
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Fig.8 The effect of curing conditions on the heat-stabilization
Curing time(hrs.)

profile of cured polyurethanes
® (1) Polyurethane (1) grinding chips:150phr,magnetized,curing at 40°C
Fig.7 The effect of curing temperature on the curing rate for 24hours.
Grinding chips:150phr,accelerator:2.0phr (2) Polyurethane (2) grinding chips: 150phr, magnetized, curing time:
Sample numbers: same as Fig.4 and 5) 24hours.

(3) Polyurethane (3) grinding chips:150phr,magnetized, cured at
60°C for 20hours.
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Fig.9 The effect of grinding chips content and magnetization on the
electrical resistance(without accelerator, heat—stabilized)
(1) Polyurethane(1) cured at 80°C(3hrs)+100°C(3hrs.)
(2) Polyurethane(2) cured at 80°C for 10hrs.
(3) Polyurethane(3) cured at 80°C(3hrs)+100°C(3hrs.)
No.Mag.:not magnetized.
Mag.:magnetized by the method of Fig.3
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Fig.10 Bending—Cycle Test of the cured Polyurethane sample.
Sample: Polyuethane (1),grinding chips:200phr,no magnetization,
Cured at 80°C(6hrs)+100°C(6hrs),heat—stabilzed at 100°C
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Fig.11 Continued Bending- Cycle Test of Fig.11
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