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ABSTRACT:

Many of researches regarding mechanical p:operties of composite materials are associated with humid environment and
temperature. Especially the temperature is a very important factor influencing the design of thermoplastic composites.
However, the effect of temperature on impact behavior of reinforced composites have not yet been fully explored. An
approach which predicts critical fracture toughness Gic was performed by the impact test in this work.The main goal of this
work is to study effects of temperature in the impact test with glass fiber/polypropylene(GF/PP) composites. The critical
fracture energy and failure mechanisms of GF/PP composites are investigated in the temperature range of 60 to -50T by
impact test. The critical fracture energy shows a maximum at ambient temperature and it tends to decrease as temperature
goes up or goes down. Major failure mechanisms can be classified such as fiber matrix debonding, fiber pull-out and/or
delamination and matrix deformation.
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Table 1 Properties of GF/PP composites

volum(((e%) 1;ract10n 20 30
density(g/cm”) 1.03 1.12

co. of thermal
expansion(%)

molding temp.(C)| 200~240 | 200~ 240

06~16 | 04~08

elongation(%) 4 4

}’lfg?/igflz)m"d“lus 38000 53000

40

Fig. 1. Specimen geometries for Charpy impact
(unit : mm)

YABRFANAA Ges) Hrhe A (DI 2ol FANGNA
de & ZZURA Usk AER Sr9 Algd = elx
2aA8 A5 F BWOE o]gsled Haxsyol oo
718718 Fale o] 712718 YABHNIYA GeE & Plat
9} Wilkams”7} At who 2 Aakst Rolc),

ZRAA4 08 T2 whgoe UeEE g 2o
_1.a. 1 .S . _1
=% Wt Br W aWw @

% F73euR] Ut BWeE =A8l8le] HiAeyes 1
71718 78 olRe] YARAANIA Gert Erh

S 3. &0t 4 oE
31 QAT R

Fig. 28 63480 20%2) 2% BWos| skl tia
% 374oUx UZ 47 Lxza0 ts) e Aoz

- 315 -



08 O

021

00 f ARV SRR SN S I [ FU—
T 6 8 10 12 14 16 18 20 22

BWQ® (mm®)

Fig. 2. U vs BW® for various temperature
with 20% fiber volume fraction.
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Fig. 3. U vs BW? for various temperature
with 30% fiber volume fraction.
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Fig. 4. Gic vs fiber volume fraction for various
temperature.
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(a) 60C
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(d) -50C
Fig. 5. SEM photographs of impact fracture
surfaces for 20% fiber volume fraction
span at various temperature.
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(d) -50°C

Fig. 6. SEM photographs of impact fracture
surfaces for 30% fiber volume fraction
span at various temperature,
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