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Abstract

The Tensile strength of fiberglass reinforced thermoplastics reached the maximum when the content
of fiberglass treated by coupling agent was 30%. The physical properties were improved as the alkali
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content in fiberglass was decreased. For the surface treatment of fiberglass the optimum amount of
coupling agent turned out to be 0.01% for both low-density polyethylene and high-dencirty
polyethylene and 0.05% for polypropylene. It was also noticed that the addition of fiberglass caused

unfavorable effects on physical properties when the

surface was not treated by coupling agent.

Concerning the mechanism of adhesion, the coupling agent was understood to adsorb on fiberglass,
then form the hydrogen bond or hydroxyl bond with resins, and there by enhance the adhesive
strength. This argument was supported by the Infra-red spectrum.
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Fig. 1. Tensile strength according fo the contents of

fiberglass in FRTP.
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Table 1. The compositien of fiberglass (45).

A 521 14.6 16.4 f‘s, 69}03303
B [59.9 4.711%33‘47‘134‘13908
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Table 2. Tensile strength according to the alkaline
contents of fiberglass treated by 0.05%

cougling cgent.

(unit:kg/cm?)

T FRTP . ;
Fherglass LDPE | HDPE = PP
A 111.25 © 286.70 i 303.92
Weather durabilitr 103.71 236. 58 ; 252.32
B 71.13 | 258.01 ; 279. 80
Weather durability 5408 | 171.72 | 230.49
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3.3 Fiberglass reinforced LDPE
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olol] A&E=AA & 7 & Stiffness tester, Tens-
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Temperu’ZPre (°c)

QO LDPE without fiberglass

@® LDPE containing virgin fiberglass

(D LDPE containing treated fiberglass by 0. 019%
coupling agent solution

@ LDPE containing treated fiberglass by 0. 05%
coupling agent solution

(® LDPE containing treated fiberglass by 0.1%
coupling agent solution

© LDPE containing treated fiberglass by 0.5%
coupling agent solution

@® LDPE containing treated fiberglass by 1%
coupling agent solution

Fig. 2. Apparent modulus of rigidity by stiffness tester.

Table 3. Tensile strength of LDPE with fiberglass treated

by different concentration of coupling agent.

(umt kg/cm?)

Ry

"~ Item | Tensile Weather | Fatigue
Fberglass \\~~-\.\ strength | durability | | test
@ control 81.80 ¢ 71.67 80.75
@) virgin 101. 59 76. 39 88. 82
® 0.019% solution 116. 32 105.52 1 109.56
@ 0.05% solution | 111.25 | 103.71 | 104.88
® 0.1 % solution | 107.57 | 90.08 ' 96.42
® 0.5 % solution | 109.84 91.78 | 97.43
@1 % solution 113.21 96. 44 102. 24
Already treated 103.43 94.08 | 95.76

@ with fiberglass
@~ Made by Hong-Chin
® Made by IL-Dong
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3.4. Fiberglass reinforced HDPE

Fig. 3012 B #3l& wupe} o] Stiffness tes-
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O HDPE sithout fiberglass

@ HDPE containing virgin fiberglass

P HDPE containing treated fiberglass hy 0.G1%

coupling agent solution

4@ HDPE containing treated fiberglass by 0. 0575
coupling agent solution

(&, HDPE contsining treated fiberglass by 0.1%
coupling agent solution

© HDPE conteining treated fiberglass by 0.5%
coupling agent solution

® HDPE containing treated fiberglass by 0.15%
coupling agent solution

Fig. 3. Appaorent modulus of rigidity by stiffness tester.
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Table 4. Tensile strength of HDPE with fiberglass treat-
ed by different concentration of coupling

agent.

{unit:kg/cm?)

| Weather

. Item | Tenallﬁ, Fatigue
Fberglass _ strength 1 dur..\bility; Test
@ control | 250.57 | | 232.39
@ virgin | 23861 | 221,23
® 0.01% solution | 323.05 | 287.62
@ 6.05% . 312.54 058 | 26610
®0.19% » | 27830 23539 | 267.37
®05% » | 252.41 82.36 | 228.71
@1 % » | 253.79  1#3.10 . 252.41
® already treated | 265.24 | 220.32  243.12

D without fiberglass
@2~ Made in Hong-Chin
® Made in IL-Dong
LDPES] A-$xnch ZE7} 2.5~ 3159 2t&
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<oupling agent2 HE®E R ¢irt HHEEE @ without fiberglass

& 48 34 gste =uv
e Fm 9ee 2 3id,

% 315

50 LE 35 755
Temperciue °c)

C PP without fiberglass

@ PP containing virgin fiberglass

(P PP containing treated fiberglass by 0.01%
coupling agent solution

@ PP containing treated fiberglass by 0.05%
coupling agent solution

(& PP containing treated fiberglass by 0.19%

coupling agent solution

(@)

PP containing treated fiberglass by 0.5%
coupling agent solution

® PP containing treated fiberglass by 1%

coupling agent solution

Fig. 4. Apparent modulus of rigidity by stiffness tester.

Table 5. Tensile strength values of PP with fiberglass
treated by different concentration of coupling

agent.

(unit:kg/cm?)

Item ;Tensne lVVeather } Fatigue

Fiberglass

— Slrength Durablhty\ Test
D control . 266.56 | 100.78 | 167.74
2 virgin 288. 42 219. 74 233.84
3 0.01% solution | 381.72 | 236.45 | 333.84
T0.05% ~» | 0302 | 25232 | 34836
®0.1% » | 35883 | 213.32 | 30480
®©0.5% # | 330.99 | 240.47 | 295.78
T 1% . 328.23 | 231.38 | 289.32
8 Already treated | 380.76 | 240.31 | 332.73

= O
3%

@~D Made by Hong-Chin
®) Made by IL.Dong

dd QFRE, AF4, Ao zdwel A
Table 5014 Bz wps} zto] & ol
AgAE W7
oF %15 PEwl 8} vh3k71A 2 coupl-
ing agent® KHEEHE oretz 4
HeEvF4el F5E el o

0.05%¢9] coupling agent&

F0 ‘74
=
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3.6 Fiberglass reinforced unsaturated polyester

Table 60 4
ZEH M=

1 %29l wiel z+e] FRTP wmch
PRI A
fiberglass& 97 o4& A= AAT Aol S

B Fxz v

Table 6. Tensile strength of unscfurated polyester with
fibergloss freated by different concentnation
of coupling agent.

(unit: kg/cm?)

Item | Tensile

Weather | Fatigue
Fiberglass _, Surength Durabilitv Test
(D control 530. 25 528. Zbi 586. 45
(2 virgin G64. 7¢ 904. 01‘ 948. 36
@ 0.01% solution 1191.73  1117. 33‘ 1167.45
@ 0.03% n 1174.43]  1100.83.  1143.25
® 0.1 % " 1256. 11 1177. 44,  1223.45
®05% 1104.32]  1035.17)  1096.73
D1 B 985. 86, 924. 11 965. 49
§ Already rreated 1035. 31 963. 50| 982. 96

D without fiberglass
(@~3) Made by Hong-Chin
® Made by IL-Dong

coupling agent®] F%7} 0.01%17F 0.05%,
0. 1% = ZE7F 458tet7t 0.5, 1% o] 2
A 5438 dojAdh 9 BAFERoE o

Az $4% FE e o,

3.7 HEUIIIUE (=X 2 coupling agent)
Coupling agent® +}-8-3} cationic methacrylate
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Fig. 5. Comparison of infrared spectra.
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