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Effect of Temperature and Immersion Time on the Environmental
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Abstract

Recently structural applications of adhesive bonding method have been increased extensively in
automobile industry. Adhesively-bonded joints which are used in automobile field are exposed to
various environmental conditions. In this study, several environmental factors were concerned to
evaluate their effects on the adhesive strength such as air temperature, water temperature, exposed time
in water. The specimens are exposed for 1, 10 and 100 hours at various air temperatures to evaluate
the effects of the air and water temperature on the adhesive strength. It is proved that the adhesive
strength decrease with rising the air and water temperature, and the adhesive strength decrease steeply
at the higher temperature with increasing the exposure time in water.
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Table 1 Chemical composition and Mechanical
properties of SPCC

Chemical C 0.120
itions Mn 0.500
comp(o)Sl P 0.040
o0 S 0.045
Mechanical Tensile Str.ength (4P2) 270
i Elongation (%) 37
properties Hardness (Hv) s

Table 2 Composition of adhesive bond(%)

Epoxy resin 45
Epoxy hardener 12
Catalyst 2
Filler 22
Color mixer 12
Additive 5
Diluent 2
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Fig. 1 Schematic of Specimen
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Table 3 Conditions of the test
Environmental element Condition
. -30/20/50/80/100
Air Temperature( C) 1200/300
Exposure time(hr) 1/10/100
Temperature(C) 20/40/60/75/90
Water . 10/100/300/500
Exposure time(hr) 11000/2000

Fig. 3 Testing system for evaluation of bonding
strength
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Fig. 5 Normalized adhesive strength with tempera-

tures at various storage time( = 17.,5Hh)
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Failure

Condition
mode

Failure shape
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White : Cohesive-failure
Black : Adhesive-failure

Fig. 11 The failure mechanism of joint with
temperature condition
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