Polymer (Korea) Published by The Polymer Society of Korea
Vol.3, No.5, 1979
Printed in Republic of Korea

Mica-Flake 3g{LZ2I2EIQ| HEBY HE
¢ R B R B AR XA
WA TR TR(CEF

(19793 649 259 A<

Mechanical Properties of Mica-Flake Reinforced Plastics:
Kim Won Taik, Nho Si Tae, Soung Mcon Young.

Department of Industrial Chemistry, College of Engineering
Hanyang University, Seoul, Korea.

(Received June 25, 1979)

Abstract : In applying to engineering structural materials, the mechanical properties of
mica flake reinforced plastics, which now used extensively as dielectric and insulation materials,
were experimented. Mica flake was classified in three groups according to their average
aspect ratio and pregnated in epoxy and unsaturated polyester resin. Mica flake reinforced
composites were molded by compression molding technique, then, flexural modulus and
tensile strength of the composites were tested with respect to the aspect ratio and volume
fraction of flake.

Compared with experimental results and theories we obtained; The practical factor, K,
that reflect the departure from theoritical behavior can be evaluated as

K.=0.4~0.5 (in flexural modulus)
K,=0.6~0.8 (in tensile strength).

The major factor which reduce the mechanical strength in flake reinforced composites by
compresstion technique is considered as flake-flake lapping and reduction rate of aspect ratio,
L,, caused from the lapping is

L,=1/4-1/2
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Photo. I (a) Optical photomicrograph of mica flake
(100x).
(b) Electron photomicrograph of cross sec-
tion of mica flake(1000x).
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Table I. Dimensions of Mica-flakes

Sple | MERE | OMRRES | e
number | hickness (1) | diameter (g) ratio (@)
1 1.2 41 34
2 1.7 90 53
3 1.8 228 127

(b)+ epoxy resino] flakekiFE 48 A =z
W BFEESCZ BAUEEXI0NE BR
ot BEAA S o] flakefi T Hfol Ty
—stnz EHES 2ol Hae 2rE st
o (DR #ANA T aspect ratio, @, = &
Ha=
a=1/d (1)
7] 4 I mica flake ¥IF9] Fy 7o, d=
Fig5A oltk, TableI o ol&}ge Hipoz
EEEF mica flake®] ZF#3 aspect ratio® EiRH
t}. Polymer matrix24] epoxy resin2 (#)E#E.
(YD-128) /&, TE3H0 polyester= (#R)BRIT.
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Table . Properties of Materials
Mater— jFlexural Shear  [Tensile (Shear
ials | Density lmodulus modulus strength |strength
(kg /mm?) (kg/mm?)(ke/ mmZ)‘l(kg/ mm?)
U-Poly-
ool 11 | 2621 | 100.8 | 4.06 | 113
Epoxy | 11 |3187 1226 | 561 | 130
Mica 2.7 109X — | 2.1 —

(713-Bp) #&& (AP " #HREM HHS
Table ol ¥}t Tabledr shear stessi= Fif
019} {3k Skl A BB o A
Y2 mica flakeE- polymer matrixell #— 7r&k
A7 = FHkEe flaked] 5823 4 & 84
2~5mmHg B8 E Aol A BRI . Epoxy
o) B 85°Cel Al 604, AEIFD polyester
£ 40°Col A 40%r0l9 #BE(LE £% 100°Cst
70°Col A 7 BRY 4738+ ot Flexural modulus$}
tensile strength: universal testing instrument

{model TM-SM)ol| 34 5ME K& BEAT.
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Figure 1. Theoretical modulus reduction ratio, (MRR).,
vs mica-flake aspect ratio, «,
flake-epoxy composites.
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Figure 2. Theoretical modulus reduction ratio, (MRR),,
vs mica-flake aspect ratio, @, for mica flake~
polyester composites,
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Figure 3. Theoretical matrix performance, ratio,
(MPR),, vs mica-flake aspect ratio, a, for
mica flakeepoxy composites.
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Figure 4. Theoretical matrix performance ratio,

(MPR),, vs mica-flake aspect ratio, &, for

mica flakeunsaturated polyester composites.
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Figure 5. Experimental flexural modulus of mica flake- -
€poxy composites.
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Figure 6. Experimental flexural modulus of mica
flake-polyester composites.

3204



* SFE - WA - XA

1=t

Mica flakeE BB SR 25%7HX] aspect ratiol]
2 RKBEAZAS 4 KRNI #EARY flexural
modulus®] #{LE TFig.5 Fig.69] ZERIU=
Fig. 70] & tensile strength #1{L.-E aspect ratioo]
e #rRAT. BEEEE A flaked] &} flake
aspect ratio F7toll wel E@A Y w4 go] F
7V8}A 4k aspect ratio’} £&o] Bt FHEIl
(2)Rell Al B ukel 7ol aspect ratiod]] 27
BETS & ¢ dov FIEREE Lk gqt
gt #met data®] #ig3 FAMEE vebdc
FlakesB LB A+l ol A EE AFE HE

a

- tloke content : 20 % i —
Eor — *
AN .
gk — e —
. PSS o
: g
s & }
w ® | EPOXY
= O POLYESTER
B 4E |
=
w
&

3 L n

0 50 160 150

a. {aspect ratio}

Figure 7. Experimental tensile strength of mica flake
filled composites.
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iFigure 8. Theoretical and experimental modulus redu-
ction ratio, (MRR), vs aspect ratio of mica
flake.
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Figure 9. Theoretical and experimental matrix perfor-
mance ratio, (MPR), vs aspect ratio of mica
flake.
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Photo 2. Electron photomicrograph (replica) showing
the cross section of mica flake reinforced
composites (1000x)

(a) containing 5% by volume of mica flake,

(b) containing 10% by volume of mica
flake

(¢) containing 20% by volume of mice
flake
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