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BEH) © REeA Polyester matrix o] Z+2-9] 8 (R) & #E glass beads 2 FIBAA Rk
SER HARS BfEttz HEN HES AR A5 FTEMY F—8B55501A glass beads
o] S coupling agent 2 EEHN L of AR BHES) FEEES oleg 2ot £ #
< 2 APz, TEMS BETERMNEDS kAo z Bmich o9 2L A HKE
FHEE 15%14 Kerner 9} Nielson o] EHskol EHEHK S& =d3td gL 4F
o] e e RAE Ay Bk A log(RY) =,S,—b, 3IEBENA log(R™Y)
=a'log S,+5'. A7) A, (S, D S & A7 Wik} 3R A9 EHRAR) (RS FH
e MERMERINE, o, b9 o0 & Polymer matrix o} Fi4te] B L REBE o 9

& REE = RRERC .

Abstract: The mechanical propertises of particulate filler composites prepared
from the glass beads having the average radius (R) and unsaturated polyester
matrix were investigated. The results show that, when glass beads were treated
with the coupling agent, the experimentally derived Young’s modulus and tensile
strength of the composites were increased higher than those theoretical values at the
same volume fraction of glass beads, and then experimental values were increased
proprtionally to the increasing ratio of surface area. By applying the coeflicient of
surface area S to the Kerner and Nielsen’s equation at 15% of filler content, the
following relations were derived experimentally;

log (R™Y)=aSm—b, in Young’s modulus.
log (R"!)=a'log St+b&, in tensile strength.
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Table I Properties of Materials

Materials Tensile strength Young’s modulus Poisson’s ratio Specific gravity
(dyne/cm?) (dyne/cm?)
Unsaturated polyester 3.84x108 2.67x101 0.31 1.25 o
Glassbeads 2.81x101 8. 75 x 101! 0.23 2.74
beads®] RIREFIL sieve(H A IER i) <} WIE glass beads 1°g@512] polyester plate 2]

shaker& A+-83ct,
3) B%
a. Glass beads o] 5] % FWEFEEW

glass beads & sieve 2 7 ® 4 E¥EEEHC
2ol HR-ER BREW EELEL
D2 gekste RS oz kst
silane % coupling agent (KBM-503)2] 0.5%
FERR A (BEBREE 19%) o 48050 BEHA 7]
i, B 110°C oA 24r5R] eIt
glass beads 2] F19zfR-2 Table [ & 7},

Table [ Average Radius of Glassbeads (x10%)

No. R, R, R; R,

Average radius (mm) 27 53 97 192
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Figure 1. Relation between the volume fraction of
glassbeads (untreated) and Young’s modulus
for glass beads—unsaturated polyester composite
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Figure 2. Relation between the volume fraction of glass
beads (treated) and Young's modulus for glass
beads-unsaturated polyester composite
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Figure 3. Relation between increase rate of surface area
and coefficient for Young' modulus of the
composites
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Table B Experimental Values

Properties a b a’ b

Young’s Modulus
Tensile Strength

1.95 0.15
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Figure 4. Relation between volume fraction of glassbeads
(untreated) and tensile strength for glass beads
-unsated}polyester composites

67



LHEHB- R A -EXR

polyester ¢ FlEREEE BEY S, vt —i
oz BB RAN o 5ERE: BESR
10%H-Tel A A Vel 22 20~25% ¥ 9
ol A B KEE A3 polymer matrix Fj#4<]
sl & WA A XM, Figure 4 &= EEE
glass beads & FiE3} 7 90| Figure 5¢] &
silane % coupling agent 2 ZHpE 3} glass beads
SHENE 74 9 5lEmES #Ls TAR.

Figure 4 4 Figure 5 /9] Bifg-& (7)o} Table
I3& AT FmEMBER Sz #bd g8
FHES vhebd Ao]ch, Figure 40 A% &
9 PR A HHER T ¢ kS 2o]yFi-
gure 58 ALl LY ERERCT ¥ %
VR 2 gl on BEpERe) A 9 zho] FiF4rRe)

WA el whet SRS AA #mre & F
ek, mS FHEHS S ERC] Bl et
o2 REE Emsle], [ —iaEs 2] e glass-
beads®} 4:@®ol7tg A& Aol Y F2 AL
Vb s gle] BEEE EmEmEe Wmet 5|
EEES #Binvl KISz J&E ¢ F A

l

|

x oQ b
o)

\\
o
N\
LA
\

WZ?
; \?\x\‘?—// //9/
\\VO/

kKK

Tensile strength (Kg/em?)

1 —+—

Q 5

15 20
Volume fraction V4 (%)
Figure 5. Relation between volume fraction of glassbeads

(treated) and tensile strength for glass beads
unsaturated polyester composites
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