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Abstract

The characteristics of adhesive bonded joint of steels for automobile were investigated. Shear and
tear strength were tested and analyzed for the joints of cold rolied steel sheets bonded with th-
ree kinds of epoxy and urethane based adhesive. The results showed that the tensile shear stre-
ngth and the tear strength of adhesive joint were affected by the shape of adhesive joint such as
the length and width of adhesive joint. The thickness of adhesive layer was very important factor
affecting the bonding strength. The shear strength increased with decrease of the thickness of adhe-
sive layer, while the tear strength decreased as the thickness of adhesive layer decreased. In co-
mparison with the strength of spot welded joint, the shear strength of adhesive joint was higher
than that of spot welded joint, but the tear strength of adhesive joint was lower than that of spot
welded joint.
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Table 2. Mechanical properties of adhesives

YS TS Young’s
Adhesives | (kgf/mm’) | (kgf/mm’) | modulus | Remarks
(kgf/mm’)
H 412 552 4751 | Epoxy
M 057 334 135 Epoxy
S 0.36 2.25 534 Urethane
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Table 1. Chemical compositions and mechanical properties of steels

. . YS TS E¢
Specimen C Si Mn P S (kg/mm) | (kg/mm') | (%) Remarks
DDQ 0.006 0.006 0.146 0.009 0.008 13.3 284 4.4
HT 0.005 0.006 0.216 0.009 0.008 16.2 356 387
EG 0.009 0.011 0.168 0.011 0.008 155 295 46.5 Zn-Ni ; 30g/m’
KRG, $138 #H25%, 1995% 64 147
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Fig. 1 Schematic diagram of specimen for bonding st-
rength test.
(a) Lap shear test

(b) T-peel test
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Table 3. Spot welding condition

Specimen | Applied force | Current | Welding time
Steel | type | (kgD | (k&) | (eycle)
TS 250 7.8 15
DbQ TT 250 79 15
TS 250 8.0 15
HT TT 250 7.7 15
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Fig. 2 Relation between lap shear strength and thic-
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Fig. 3 Relation between lap shear strength and thic-
kness of adhesive layer for adhesives H, M and
S.
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Fig. 5 Relation between T-peel strength and thickness
of adhesive layer for adhesives H, M and S.
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Photo. 1 Appearance of lap joints after lap shear test.
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Fig 8¢ el g A3Ae giAs
2 Zwel guAEse BAS Yed 1go=

O Ys:1300Q)
B YS:16HT)
151
-
8
£ 1)
¥ s
o NN
1] \'\'\'\
— '\l\'\’\
'\’\'\’\
* rzl\ﬂ
NAXN
'\'\’\’\
ol o

Adhesives

Fig. 8 T-peel strength of steel sheets for adhesives H,
M and S. (YS: Yield strength of steel sheets
(kg/mm’))
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Photo. 2 Appearance of T-peel joints after T-peel test.
(Adhesive M, ta=0.2mm, ts=0.7mm)
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Fig. 9 The effect of joint length upon the lap shear
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