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Study on Grinding Chips as Conductive Filler for Plastics(4)

Influence of Machining Oil Included in Grinding Chips

FIMEIR*, HREESC™
Toshio.Yoshikawa* and Takafumi Nakahara**

Abstract Magnetic fields are applied in two different ways to improve the electrical conductivity of epoxy
composites containing grinding chips as a conductive filler. In one method, a magnet is slid along the surface of the

casting mold, and in the other, a series of magnets are aligned along the surface. The incorporation of cutting
oil(light oil) entrained with grinding chips is found to improve the electrical conductivity of the composite, atiributed
to reduction of the viscosity of curing mixtures, and protection of the surface of the grinding chips against oxidation

by air.
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Fig.1 Schematics of the magnetic field application
method 1, 2 and 3
A: Aluminum plate (300mm x 100mm x 2mm)
B: Spacer (silicone rod, ¢ 4mm)
N, S: Ferrite magnet.(lcm x 2cm x 3cm,1000G)
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Fig.2 Schematics of U—shaped molds
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Fig.3 Test piece for measurement of electrical
resistance
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Fig.4 Comparison of magnetization methods
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Fig.5 Effect of removal of magnetic field.

Thru: Magnetism applied throughout curing.
Cut: Magnet removed before curing procedure.
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Fig.6 Comparison of magnetization methods for
U-shaped mold.
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Fig.7 Effect of washing grinding chips.
Washed: the grinding chips washed with
isopropyl alcohol.
Unwashed: grinding chips used as received.
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Fig.8 Effect of light oil and organic materials on
electrical conductivity.
(1) Washed chips.
(2) Unwashed chips.
(3) Light oil (5phr)
(4) Light oil(2phr)
(5) Light oil(0.5phr)
(6) Recovered oil(5phr)
(7) n-Tetradecane(5phr)
(8) n—Hexadecane(5phr)
(9) n—Octadecane(5phr)
(10) n-Eicosane(5phr)
(11) Liquid paraffin(5phr)
(12) Decalin(5phr)
(13) Decalin—treated chips.
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Fig. 9 Effect of additive to prepolymer on
the glass transition temperature

Sample No. see Fig. 8
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Fig. 10 Electrical conductivity of cured product prepared by
the magnetization—curing of epoxy and polyester resins of
various viscosity given below:

Epoxy (1) resin with hardener:8.89Pa-s,
Epoxy (2)resin with hardener:0.99Pa-s,
Ester(1) :1.81Pa-s,

Ester(2) :200mPa-s

(viscosity measured at 20°C)
“Thru”, “Cut”:see Fig. 5
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