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2 o : {7 ER AFA HL3p] Hstd B2 ZojoAH /MR BEgAFo A B4
&40l $48 poly(vinyl alcohol) (PVA) HHE st BEJQAYEE A %3] 7144 84
S HrietRn. ZHAZE AP F1EZYAEA y-methacryloxy propyl trimethoxy silane(y-
MPS)& 7332 3Ho Mzjste] A 715 Ae] & Wale] 2 Eein)d &8 4F %8 5
AAF 71AA B4 FHsGt. Ao FHA el 93 2FAsY VAH BHL @A)
It e, HA A% AulsrolA Huigtel velgth. M700A/A% Batae] 3B%, 4% A
2 FE 08wt% oA L9 Hultel el om, A% e 40wt% U w ‘1." &
1.26 GPa 2A] "j2]Alo) nls] 285% F7istgom™, M700A/PVA o] #-¢ Zejud 48 4&
ool #Agle] A X E% 0.6wt% oA FTeHAEo) Fugko] Yehdttt.

Abstract : Rock-crush filled unsaturated polyester composites was reinforced with polyvinyl
alcohbl(PVA) short fiber, and their mechanical properties were evaluated. y-Methacryloxy-
propy! trimethoxy silane(y-MPS) was used for surface modification of reinforcement fiber
and fillers. In the case of surface treated reinforcement, the mechanical properties of these
composites were drastically increased compared to the untreated composites and showed
maximum value at the optimum concentration of y-MPS. Maximum flexural modulus of
M700A/PVA composite showed at the y-MPS concentration of 0.6wt%, M700A/ rock-crush
composite showed maximum flexural modulus value(1.26 GPa) at 0.8 wt% solution concen-
tration of y-MPS.
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Table 1. Basic Properties of Unsaturated Polyester

Resin Used in This Study

Viscosity  Solid

at 25°C  content otherm.
(cps) (wt%) temp.(C)

Max. ex-
Name Type

Ortho-
M700A 0O 695 69 140
phthalic

crush) & ARZslH o™, AHEA] 110°C oA 24
AIZE B ARZ F, A FHEFA Y Tl
w2}t A FHE APste] AHgETh. A 7}
ZY 2 8y Al £1A FHE 60°7C oA
3AZ B Axd WEH2 £ TR
AHgEE T

AAA 2 F0AH 0 B A7 AHEE TMAAE
Methyl ethyl ketone peroxide( MEKPOQ)e]=j, 1}
SAHE BEAZIL ARREE EEVI9E &3
A 24 Cobalt naphthenate & AHESIH T}, 7HA]A]
2 2749 ALY TS BE3 EgdaHE
Ao &l ZAAA (55% MEKPO £9) 1.5 phr
(part per hundred)®} 214 1.5 phr & A3l
o, FELEE 60°C oA oF 2 AHES A3
ZAct.

A FHEYA AN ZEAY BEE 7HE
AI717) gt A7 FHEHAE AHSSET. & 4
Fol A ALgE AP FHEH A= Petrach ALY y-
methacryloxy propyl trimethoxy silane (y-
MPS) o2 o]g] +24& Table 20| HERARA
t}.

Euig & A% AV1EERS] AsiAEA
AgE Belud 2T ARE YR ekl (e
raray)Ae] PVA RM182 & Algstgiod, dH
9] #7]= 1.8 denier, ZF ¥+ 13 g/denier, AlE=

Table 2. The Structure of y-Methacryloxypropyl-
trimethoxy Silane

Silane Chemical formula
(0]

r-MPS il
CH,=C(CH;)CO(CH,);—Si(OCHj;),
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Fig. 1. Specimen for three point flexural test.
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Eg : modulus of elasticity bending(kg/mm? )

L. . support span(mm)

m . slope of the tangent to the initial straig-
ht line portion of the load deflection cur-
ve(kg/mm)

b . width of specimen tested(mm)

d : depth of specimen tested(mm)
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Table 3. Flexural Modulus of M700A/Untreated
Rock-Crush/Untreated PVA

PVA content

wi%) g 3 6 9

Rock-crush
content(wt%)
0 052 104 1.19 141
20 0.68 133 154 1.79
40 092 155 1.78 1.98
Tebg &2 YeEhAATH B3 o2 E 7]
o A Men Zend 48 A8 =Yt

dype) gl EABEE 47120 27
2o WAHoz /e ole BEAelA
oz ALFEs A (mixture rule)oll
3 Aoy, nA% Zuld 4T HF Tl
Z71drE FAHoE FIRAYEO] IS &
T Utk
Fig. 2& 28 Fenid €& vI=dAl, 4
& FHEPAQ -MPS 9] FErisle wE f715
el 23 B48S Yehln Aok »-MPSE
X3} ZojoaHE 39 4840] mie F1,
radical off 2| FEuEA], EE3} Y22
TR grjzA EFEHAU: 2EA DA ot
BkgAJol A BE3 ZEd~HE FAE HEH
A2 AR BRAse ZEA guAeAlZA A
251 g} qrgtko] 20wt% o A, HE
E{"Ml A FIEYAS My, Ay 7HERAY
=7} Z7VSE S B &S SR A"
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w9l Z7)l FlQlske AoE oA, YuEe
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Fig. 2. Flexural modulus of M700A/rock-crush;
(@) rock-crush 20wt%, (M) rock-crush 40wt%.
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Fig. 3. Flexural modulus of M700A/rock-crush;
(&) rock-crush 0wt%, (@) rock-crush 20wt%,
() rock-crush 40wt %.
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Fig. 4. Flexural modulus of M700A /rock-crush/
PVA at PVA 6%; (A)rock-crush Owt%, (@)
rock-crush 20wt%, () rock-crush 40wt %.
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Fig. 5. Flexural modulus of M700A /rock-crush/
PVA at PVA 9%, (a)rock-crush Owt%, (@)
rock-crush 20wt%, () rock-crush 40wt %.
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Table 4. Tensile Modulus of M700A/Untreated
Rock-Crush/Untreated PVA

PVA content
(wt%)

Rock-crush

content(wt%)
0 164 231 263 2.97
20 219 252 286 3.21
40 243 274 293 3.34
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Fig. 6. Tensile modulus of M700A/rock-crush;
(@) rock-crush 20wt%, () rock-crush 40wt %.
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Fig. 7. Tensile modulus of M700A/rock-crush/
PVA at PVA 3%; (A) rock-crush 0 wt%, (@)
rock-crush 20 wt%, (M) rock-crush 40 wt%.
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Fig. 8. Tensile modulus of M700A /rock-crush/
PVA at PVA 6%, (A) rock-crush Owt%, (@)
rock-crush 20wt%, () rock-crush 40wt %.
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Fig. 9. Tensile modulus of M700A /rock-crush/
PVA at PVA 9%, (A) rock-crush 0 wt%, (@)
rock-crush 20 wt%, (M) rock-crush 40 wt%.
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