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Development of Steel and Aluminum Continuous Welding Technology Using FSW
and Application to Subframes
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Continuous welding technology that uses Friction
Stir Welding and has a welding strength equal to or
above that of MIG welding was developed to weld
together steel parts and aluminum parts, and at the
same time technology was also developed to rustproof
areas where dissimilar metals are welded. In order to
apply this welding technology to mass production, an
original welding system using an industrial articulated
robot was developed, and application was realized
with an efficiency and investment equivalent to that of
conventional MIG welding. In addition, an inspection
system using a highly sensitive infrared camera and
laser beam was also developed as a non-destructive in-
line system to assure joint strength. This technology
was applied to the front subframe, which is a
structural component of mass-production vehicles. As
a result, compared to the previous model, the weight
was reduced by 25%, the rigidity of the suspension
mounting point was increased by 20%, the vehicle’s
dynamic performance was enhanced, and electrical
power consumption during the welding process was
reduced by 50%.
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Table 1 Required functions and properties for sealer

Required function Required property

(1) | Shut off from corrosion Water tightness, adhesion,
factors (water and corrosion | and insulation
current)

(2) | No failure to depend on
frictional heat

Thermal stability

Durability over environment
and vibration

(3) | No failure to depend on
market degradation

(4) | Minimum investment in
equipment and minimum
cost for production control

One part agent providing
cold curing
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Fig. 13 Measurement result of non-destructive
inspection
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Steel 1 piece Steel 2 pieces Table 2 Materials of hybrid subframe for FSW
Steel parts Aluminum parts
Part name Material Part name Material
Cross- Aluminum Aluminum Side member upper

right-hand side

Side member upper

left-hand side )
. JAC270C | Rearmember | Eauivalent
Side member lower ADC3

right-hand side

Side member lower
left-hand side
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Fig. 15 Hybrid subframe components (after FSW)

Part name Bolt tightening member Rear member
Model year 2008 2013
Weight [kg] 2.62 8.41
Projection area 1008 2446
[em?]
Casting High vacuum diecast High vacuum diecast
machine/cavity 3500 ton/2 cavity 3500 ton/2 cavity

Fig. 16 Comparison of bolt tightening member and
rear member
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