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Development of innovative dissimilar material joining technology with high
strength and high damage resistance to realize a lightweight multi-material
structure
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A1/CFRP Al /Al

As lightweight multi-material joint, fatigue tests were conducted using
friction stirring joints and weld-bond combined joints for Al / CFRP and Al wrought materials / Al
die-cast materials, and adhesive joints for iron-based joints, and their damage mechanisms were
evaluated. In all materials, it was clarified that the occurrence of fatigue cracks from the
interface tip of the contact part of the base material was the main factor of fracture, and the weak

part could be strengthened in the weld-bond combined joint, so the strength could be improved. In
the adhesive joint, the effect of water deterioration was investigated, and it was clarified that
the main factor of the decrease in strength was the decrease in interface strength due to the rust
generated at the interface. The secondary factor was the water deterioration phenomenon of the
adhesive, and it was clarified that the crack growth rate was significantly accelerated by being
immersed in water for about 3 weeks.
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Fig.(c)-1 Shape and dimensions of FSSW joint.
Table(c)-2 Welding conditions and probe shapes

Standard | No-Thread | Taper-Thread
Tool insertion amount [mm]| 3.11 3.80 3.03
Rotational speed [rpm] 3000
Tool plunge speed [mm/min] 30
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Table (d)-1 Laser patterning condition.

Frequency | Average power Speed Number of loop | Interval of line
[kHz] [%] [mmvs] [cycles] [mm]
Cleaning joint 30 0.5 225 1 0.03
Anchor joint 30 15 225 5 0.03
. Procedure 1 30 15 225 5 0.03
Hybrid joint
Procedure 2 30 0.1 225 1 0.015
. . Procedure 1 30 0.5 225 1 0.03
Cleaning anchor joint
Procedure 2 30 15 225 5 0.13
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Fig.(d)-1 Results of fatigue test.
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