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Fig. 1 Dimension and shape of lap shear specimen.
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Fig. 2 Fixture for applying sustained stress to
lap shear specimens.
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Fig. 3 Relation between shear stress and rupture
time in each relative humidity at 60°C.
(OOAO ;measured value, O HM A ® ;
average)
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Fig. 4 m and 0 vs. relative humidity 4 at 60°C.
(m is the gradient of the straight line in the
range of stresses over the bent point in
Fig. 3. 0y is the stress at the bent point

in Fig. 3.)
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Fig. 5 Relation between shear strength retention
and exposure time in 90% relative humidity

at 60°C under various stresses.
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Fig. 6 Failure surfaces of specimens exposed in
90% relative humidity at 60°C and the area
of rust.

(A lap length is 12.5mm and a sample
width is 25mm.)
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Fig. 7 Failure surfaces of specimens exposed in
90% relative humidity at 60°C and the area
of rust.

(A lap length is 12.5mm and a sample
width is 25mm.)
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Fig. 8 Relation between shear strength retention
and exposure time in 60%, 30% and 5%
relative humidities under various stresses.
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Fig. 9 opand o, vs. relative humidity % at 60°C.
(op is the maximum stress at which the
durability of the bonded joints shows the
same deterioration of shear strength as at
o =0. o, is the stress at the bent point
in Fig. 3.)
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Effects of Applied Stress and Relative Humidity
on Durability of Adhesive Bonded Steel Joints

Kousuke HARAGA*, Akira YAMADA* and Minekazu KODAMA*

* Materials Engineering Laboratory, Mitsubishi Electric Corp.
(1-1, Tsukaguchi Honmachi, 8 Chome, Amagasaki, Hyogo 661)

Abstract

Effects of applied stresses and relative humidity on the durability of adhesive bonded joints
were studied, Mild steel sheets were bonded with modified acrylic adhesives. Lap-shear joints were
exposed at 60°C in various relative humidities from 5 to 90% under stresses.

The results obtained are as follows:

(1) The durability of the bonded joints decreases with increasing the applied stresses and the
relative humidities.

(2) The relation between the applied stress () and the rupture time (log ¢) shows a curve with a
bent point {0y ). In the range of stresses over t e 9, the empirical equation between o and f is

deduced as follows:
0=0,—(m,+ch)logt
where A is the relative humidity at 60°C, 0, is the applied stress for the rupture time of 1 hr,

my is the gradient of the straight line in 0% relative humidity at 60°C and @ is a constant.
o, is deduced as follows:

0, =0y,,—Fh
where # is a constant and 0., is the extrapolated value of o at 0% relative humidity at 60°C.
(3) In the range of the stresses less than Jp, the effect of applied stresses on the durability of the
bonded joints is not observed at any relative humidity. 0p is the stress that is 49 less than o,
and 49 is a constant value at the whole range of the relative humidity studied.
(4) It is found that the penetration of moisture into the tip of glue line is promoted by the stress

loading,
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