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Effect of Combined Environmental Factors on Adhesive Shear Strengths and
Chemical Structures of Adhesives

Young-Eun Hwang*, Sung-Ho Yoon™

ABSTRACT

Adhesive shear strengths of the established adhesives and the alternative adhesives were evaluated and their
chemical structures were analyzed in order to investigate the possibility of replacing the established adhesives
with the alternative adhesives applicable to the seeker for the guided missiles. Two types of the adhesives such
as the structural adhesives and the sealant adhesives were considered. Those adhesives were exposed to the
combined environmental factors consisting of temperature, moisture and ultraviolet over 1000 hours. Adhesive
shear test was conducted to evaluate adhesive shear strengths and ATR FT-IR was utilized to investigate
chemical structures. According to the results, the adhesive shear strengths of the alternative adhesives revealed
higher than those of the established adhesives. Also the alternative adhesives were more stable to the combined
environmental condition than the established adhesives. Therefore, it is found that the established adhesives
were able to be replaced by the alternative adhesives.
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Table 1 Structural adhesives and sealant adhesives for this study

Structural adhesives Sealant adhesives
: Type A Type B
Established (Epoxy based) (Polysulfide based)
. Hysol 9460 RTV 3145
Alternative (Epoxy based) (Silicone based)

Adherend (Al 6061) W

]}Smm
e [Sme 1,
I = —Tme
~| bz

H
b 114 mm 25 mm

Fig. 1 Configuration of test specimen.
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(a) Before surface treatment

(b) After surface treatment
Fig. 2 SEM photographs of AL sul bonding surface before and

after surface treatment.

Adherend

Adhesive

Fig. 4 Overview of set-up for mechanical test.
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Fig. 5 Variations of adbesive shear strength for structural adhesives.
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Fig. 6 Variations of adhesive shear strength for sealant adhesives.
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Fig. 7 IR spectrums of Type A with variouws exposure time. Fig. 9 IR spectrums of Type B with various exposure time.
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Fig. 8 IR spectrums of Hysol 9460 with various exposure time.
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