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Strength of Composite-to-Aluminum Bonding and Bolting Hybrid Joints

Jae-Woo Jung*, Tae-Hwan Kim**, Jin-Hwe Kweon  and Jin-Ho Choi***
Abstract

Composite-to-aluminum joints were tested to get the failure loads and modes for three types of
joints; adhesive bonding, bolt fastening, and adhesive-bolt hybrid joining. Film type adhesive FM73
and paste type adhesive Cytec EA9394S were used for aluminum and composite bonding to make a
double-lap joint. A digital microscope camcorder was used to monitor the failure initiation and
propagation. It was found that the hybrid joining is an effective method to strengthen the joint when
the mechanical fastening is stronger than the bonding as in the case of using the paste type adhesive.
On the contrary, when the strength of the bolted joint is lower than the strength of the bonded joint
as in the joint with the film type adhesive, the bolt joining contribute little to the hybrid joint
strength.
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Table. 1 Test results of bonded joints with
film type adhesive

Result \ Specimen |FA-1|FA-2|FA-3|FA-4| Average
T S
Strength, Pra/24 | you | 441 | 477 | 48 | 453
(MPa)
Adhesive Strength, a7 . o
P oA, (MPay | 327 | 311|387 | 302 | 319

Table. 2 Test results of bonded joints with
paste type adhesive

Result\Specimen | PA-1|PA-2|PA-3|PA-4| PA-5|Average
Strength, . _ iz M| e | s
69.1 | 59.8 | 817 | 596 | 6565 | 67.1
Prax/2A (MPa)
Adhesive Strength,
Ve SUCTERL | ye7 | 422 | 576 | 421 | 462 | 474
Pra/2A1 (MPa)
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Fig. 4 Load-displacement curves for bonded
joints with film type adhesive

32 2E HEE

Table. 32 BE AZF 9 Z=AF AdH%E Y
gl ZHeolt. o714 d¢t t= 4z 739 AA
B HEd shte] FAeIt. Ax At Y
Al HEA AT shhe dEAHE ov|gi,
BE AARe 7k 162 WPad ZF HFA AZ
BoAwo 366, #HolAE HEAA AR Fro

2. 40 Ao},

Table. 3 Test results of bolted joints

Result \ specimen |[BT-1|BT-2|BT-3|BT-4|Average
Strength, _
D) - [
Pa/24 (MPa) 167 | 172 | 156 | 154 162
Bearing Strength, o 00 G
Pun/2dt (MPa) 891 | 917 | 832 | 821 865
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Fig. 5 Load-displacement curves for bolted joints
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Table. 4 Test results of hybrid joints with
film type adhesive

Resulf\specimen |FH-1|FH-2| FH-3| FH-4| FH-5|FH-6] Aver.
Strength,
OB | g0 | 451 | 453 | 446 | 414 | 428 | 440
Pun/2A (MPa)

Table. 5 Test results of hybrid joints
with paste type adhesive

Results\specimen |PH-1|PH-2|PH-3|PH-4|PH-5|Aver.
Strength, Pmay/24A
rength, Poa/24 | 00 | 160 | 206 | 187 | 200 | 192
(MPa)
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Fig. 6 Load-displacement curves for hybrid
joints with film type adhesive
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Fig. 7 Typical failure modes of hybrid

joints with film type adhesive
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