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Study on Grinding Chips as Conductive Filler for Plastics(1)

Application for Epoxy Resin and Effect of Magnetic Field
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Abstract
conductive filler

The use of waste chips from high-speed grinding processes was examined as an electrically
in an epoxy resin. The chips were mixed with the liquid epoxy resin, and the

mixture was magnetized by being passed through a solenoid coil. The mixture was then cured in an

oven. High

content of the chips, strong magnetizing currents and high precure temperatures

increased the final conductivity of the cured product. By this method, cured products having electrical

resistivity of 10% Q * cm were obtained.
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Fig.1 Schematics of the magnetization of the grinding
chips in epoxy resin
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A:solenoid coil  B:paper casting mold  C:motor
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(b) 150~75 um
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Fig.2 The optical micrographs of sieved fractions of the
grinding chips.
3. MRLBE

3 -1 HIEHOREELBIR
HENAVVEIC X - THEEKE 1 5 0 u mEL_ EOMESY (0.



TI7AFy 7 REEWTEA E L TOMBEMICET A% (1)

45wt.%), 150~75umOFREELY (2. 44w t. %),
BIXOT7 5 pmlAUFOMMES (97.11wt. %) W58
L, BEGEREV T 7 4 B S ORI L v &
8Lz, Fig. 2 (a) iIPHESFIZRNEZEND VRV

ROBHIE 27~ 9. —ERICILETREHER B b 2 A ER=

INVTFOBETIIEEL TN, BA LGS Fiid s B
bhd. HEMZINE L, HREIRESE Bibh 2 et
EERSHTH oI

Fig. 2 (b) 3HRESERT. FRIESIIEME TR
DEBROEAY T 5 2 £ 3Soh5. RRESZIREE O
Fr b Bbh 2 B8R E b Roh 5.

Fig. 2 (c) BWFBMOIETHHMMEN 27T 4
MRS T A OISR % LIRS S S E R 5725 T
B ERbnB.

BB, Fig. 2BXUF ig. 3HTITHERAERI 2>
720, TRTEEORIBIHNEE 2 mmiciis T 5.

3 -2 Rtk AEROBEL

iR OB OB FBET 5720, TRF LA LRY <
—Z20ph r DHFERZEMNL, 254 F7'F 2ekkakE L
U CORFEMSEIc L B L.

Fig. 3 (a) IIBHLATORREE R T HIEERIZZSE DS
VEIRD & DB, FEIZ DI H TS & WiEs
R L TWND Z ER3oh5s.

Fig. 3 (b) X Fig. 3 (a) ORBEUTAES AN
BEGEZEIM L7 b DTHS. BMIZL Y, HEBGSERNCES
L, FeEzRio-fBEE~ L TWB Z Eibhb.

BEFRL LT, BT~ YU cH B S8k
BONIHEZHELZEZA, 1. 49 (g/cm?) Th
o7, URERIZINBAOREE (100mT) ZEUNL, #REY
BECHEENREISE 25, EREIZL. 3 0IET L.
DX BRI E®mODBBIEIC L > THEIChE S
722 Z LdbhoTe. ISR L BET b~ A X RERITH
WTHRBEOBERETo L 25, NEREITFNEN, 2.
2BEV3. 07THY, BHLEEEZINZ THLIE DI SHE
BRI LI EbhyoTz.

BB, RSB IANIMER, TR T VR <~ —iRE
YWINTREGEEINT 2 &, TINEIZ LY, IBREMOFREMEAMET
T50, L, ARESELTHBI LR lontz. 208
BIIRAL ST ISRIRGER L2 &, 20T, R
EEBR LD LIX D EHEELTWS.

B ENZ AT, EROR LIS OEH OB
BEEETHZLIIEEECTHD. 2T, BMIEINEDD 72
WERBIAPBELUEREF i g. 3 (¢) IR FRNL, B
{ERHERIC RV VE S BB S~ T IR SRR 72
W (0. 3phr) 72, HbiXe, BIIEREINT, #EERD
FEENC L > GEE(1 04k Q) BSEETWADZ L bhs.
TR IR LB IR ICERR LTV - & B 3053
B L LI TE ORI MR N T B A 2k o

(a) In liquid epoxy prepolymer before magnetization
Grinding chips:20phr
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(b) In liquid epoxy prepolymer after magnetization
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(c) In cured epoxy resin
Grinding chips:0.3phr

Fig.3 The optical micrographs of the grinding chips in
liquid epoxy prepolymer and cured resins
Curing : 160°C 4.0hours
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Fig.4 The relationship between the volume of the
grinding chips layer and the amount of the
grinding chips.

Magnetization:5A,3sec.
Curing:160°C,4hours.
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(b) The grinding chips appearing on the surface of a
cured resin.

Fig.5 The photographs of cured resins
Magnetization: 5A,3sec.
Curing: 160°C,4.0hours
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Fig.6 The relationship between the amount of the
grinding chips and the electrical resistance of the
cured product.

Magnetization:5A,3sec.
Pre-curing: 130°C, 3.0hours
Post-curing:160°C, 3.0hours.
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Fig7 The effect of magenetizing current and
magnetizing time on the electrical resistance of
the cured resin

Grinding chips:120phr
Curing: 160°C,4.0hours
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Fig.8 The relationship between the magnetizing current
and the residual magnetic flux of the cured resin
Grinding chips:120phr
Curing:160°C,4.0hours
Magnetizing time:3sec.
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Fig.9 The development of electrical conductivity during
a curing procedure.
Grinding chips:120phr
Pre-curing:130°C,3.0hours
Magnetization:10A,3sec
Post-curing:160°C,3.0hours.
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Fig.10 The effect of the pre-curing temperature on the
electrical reisitance of the cured resin.
Grinding chips:120phr
Pre-curing time:3.0hours
Magnetizaﬁon: 10A,3sec.
Post-curing:160°C,3.0hours
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