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Study on Grinding Chips as Conductive Filler for Plastics(6)

Highly Conductive Plastic Sheet by Compression Moulding

NI RS
Toshio Yoshikawa * , Takafumi Nakahara**

Abstract Highly conductive fiber-reinforced polyurethane and epoxy sheets were prepared by the use of grinding chips as the

conductive filler. Thus, the mixture of grinding chips and prepolymer was cast on a layer of cotton fabric and nylon

screen. By pressing, the excess liquid prepolymer passed through the cotton fabric ,while the grinding chips,

blocked by the cotton fabric ,formed a close packed layer of high conductivity on the cotton fabric. By this principle

of filter press, polyurethane or epoxy sheets with the resistivity less than 0.1 Q *cm were obtained.
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(1) Preprig Method

(2) Cast Method

(3) Preprig-Compression Method

(4)Cast—Compression Method

Fig.3 Schematics of Pressing of FRP Sheet
A: Magnetized Preprig
B: Mixture of Grinding Chips and Prepolymer
C: Cotton Fabric(1) as Filter
D: Nylon Hard Tulle as Spacer

(2) B T (Cast Method)
TOFE, BARELTER I AR (1) (MPCTR
T ) DRIV R —EBEHREWB)ZETRBEL

ThOTVRTHHIETHS.
(3) & B4 FE# 1 (Preprig— Compression Method)
ZOFEIRMEE R (A), #AA (C) LAR—%— (D)
EFERTIVATEHETHS. TVAMEICELYEBAA
(A) R OBROT VAR~ —13fAi (C) @B LAL—H
— (D) FOZERIZIFEEIND. —JF7, BIERIT#HEA (C) %
BEETED LICIEES. ZoFRITWbIETa v F—F 1
ADFREIZL > THERERIETILOTHS. GRAH
ICHFBE R DB R B TR SN DT, BV EE MR
TED. T, Z7VAREBELTILRI~—BEH DTV AR
BOLDOMAIHEL (SUDER) EMZ 2R LH5.
(4) 1 F - E#E{E(Cast-Compression Method)
ZOFFETEA (C) EAR—Y—D)FERZ LIZTVR
Vv —HERRE B EETREBLTILRATEHETH
5. ZOBE A (C) IR ER B A RINDZ
EEARREND.
2:3°5 AL MH
FLARELTEATHTAIRITITT v 5 RBEERA(F
A7V —GA-6010,% (¥ TEM)ZEZE L.
(DARVTLEBIR DX 27 (AL )
TAIMRCHRALERERAB TV RIZEY R, 545 M ED
7 C200kgf/cm® (FE/RME) ) ETMELR. BIE TR
FMELIZOBF VAN L, BBEDI Y j2h b
LTELNERFEOY—FE260COA—T L T8RRI
BLFRAN 2T 2T o7,
@)= R TR DX 2T (EHELRMH)
TAIRTERATZBERB 27V XicEy L, 545 H%
HNFT200kgf/cm® (FERME) )ETMELR. 2D, 7
VRZMELEZEET OO0 s I AL TMEALT-.
80°C/2.0hrs+100°C/2.0hrs+120°C/2.0hrs
INEE T %, BALREEZEHL, FRICRFHDOT—
MEFREILT.
236 BRIEHOWUE
AL — b3t M0 IZFig. 4IZRULEEICERERA
EMmFEEEL (ARTIREEAERTIEBLE. ), W
MOBKEHEZREL, W7 HEM (L) LES (d) b
HH (EEE ARG 0 (Q c)ZHH L.
2. 3. 7 XZBBROBRE
RE— M OBRXREE LR KR EEPRO—TEST10
O (V7 To /A 2R AL TRE L. R4V
RELBEET7 VLT ERREY 7 XA N S87 4V LE
REITHD. 74V b EICREIY — B & S, XREFT
EBBHL. TANLEBMBE-EE KGR, FIEE
BT 7.



(<
>

020220222
5999

g 0%

()( )( )( <

J))), ). )) )SS S
QRLQULLLL

Fig. 4 Measurement of Electrical Conductivity
A: Aluminum Terminal (see 2.1.6)
B: Cured Sheet
L,d: Length and Thickness of Cured Sheet
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Fig. 5 Electrical Conductivity of Polyurethane Sheet
Prepared by Preprig Method.(cured by standard
condition, magnetized samples, grinding chips:
200phr)

(1) Cotton (1)
(3) Polyester-wool

(2) Cotton (2)

(4) Georgette Crape
dried: Preliminary drying of the curing mixture
cont.p.: Pressing with contact pressure

heat: Pressing at 60°C

Pressing at,200kgf/cm2

Pressing after 60min. '

Pressing at 20kgf/cm2 J
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Fig.6 Electrical Conductivity of Polyurethane Sheet
Prepared by Cast Method (grinding chips:200phr)
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Fig.7 X-Ray Transmission Image(30kV,2mA,300sec.) of a

Polyurethane Sheet Prepared by Cast Method
(cured by standard condition, grinding chips:200phr)
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Fig.8 Cross Section of Polyurethane FRP Sheet Prepared
by Preprig-Compression Method(cured by standard
condition, grinding chips:200phr,thickness:12mm)

Grinding Chips Content(phr)
g
*

l il d L | PRI |
0.01 1 100 10000
Resistivity o (Q =cm)

1000000

* :Magnetized.
Fig.9 Electrical Conductivity of Polyurethane Sheet
Prepared by Preprig-Compression Method (cured by
standard condition, magnetized and un—magnetized

samples)
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Fig.10 Electrical Conductivity of Epoxy Sheet Prepared
by Preprig-Compression Method(cured by standard

condition, magnetized samples)
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Fig.11 Cross Section of Polyurethane Sheet Prepared
By Cast-Compression Method (cured by standard
condition, grinding chips:200phr,thickness:12mm)
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Fig.12 Overlook View of Cross Section of Polyurethane
Sheet Prepared by Cast—Compression Method
(cured by standard condition, grinding chips:
200phr)
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Fig.13 Electrical Conductivity of Polyurethane Sheet
Prepared by Cast—Compression Method( cured by

standard condition, magnetized samples)
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Fig.14 Electrical Conductivity of Epoxy Sheet Prepared
by Cast —Compression Method( cured by standard

condition, magnetized samples)
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