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Abstract: Owing to the global energy crisis, studies have strongly focused on realizing energy savings through vehicle
weight reduction using light metal alloys or polymer composites. Polymer composites afford many advantages including
enabling the fabrication of complex shapes by injection molding, and glass and carbon fibers offer improved mechanical
properties. However, the high temperature in an engine room and the high humidity during the rainy season can degrade
the mechanical properties of the polymer. In this study, the mechanical properties of injection-molded glass-fiber-
reinforced polymer were assessed at a temperature of 85°C and the maximum moisture absorption conditions. The result
showed a 23% reduction in the maximum tensile strength under high temperature, 30% reduction under maximum
moisture absorption, and 70% reduction under both heat and moisture conditions. For material selection during the
design process, the effects of high temperature and high humidity should be considered.
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Table 1 Process parameters of injection molding

Name Value
Nozzle temperature 330C
Barrel temperature 320C

Mold temperature 150C
Clamping force 12000 kg
Injection pressure 6.9kPa (5000 psi)
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Fig. 1 Images of (a) Pellet of GFRP, and (b) injection
molded specimen
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Fig. 2 Experimental result of water absorption result and
estimated water absorption curve
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Fig. 3 Experimental procedure for the effect of humidity
and heat to mechanical properties of GFRP
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Table 2 Tensile test condition and time for water

absorption
Tensile test Time for water Number of
condition absorption (hour) specimen
0 3
Room 100 3
temperature 300 3
500 3
0 3
25°C 100 3
300 3
500 3
200
180 -
0 No water absorption .
140
120
%100 // i +
é 50 1.6% water absorption
60 4
40
20 :
. : \

0.000 0.002 0.004 0.006 0.008 0.010 0.012 0.014
strain

Fig. 4 Stress-strain curves for no water absorption and
1.63% water absorption
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Fig. 5 Result of tensile strength with/without heat and
water absorption
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Fig. 6 Specimens after tensile test (a) at room
temperature, and (b) at 85C
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Fig. 7 Cross-section views of fractured specimens : (a)
1.6% water absorption at room temperature, and
(b) 1.6% water absorption at 85C
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