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Examination of Conditions for Friction Stir Spot Welding of Aluminum Alloy and
Carbon Fiber Reinforced Thermo Plastic
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The Joints of A1100 Aluminum Alloy with PC and ABS resin has been made

using Friction Stir Wrapped Welding, Spot Welding and Butt Welding. A series of condition parameters
including tool shape, tool rotating speed, tool travelling rate, tool inserting depth and thickness
of each material were examined carefully in order to facilitate to make good shaped and high
strength joints. As results, optimal set of parameters varied extensively with different materials,
and major welding mechanism turned out to be the anchor effects. Observations of joint sections
reveal existence of recrystallized Alloy and suggested the significance of welding temperatures. The
friction heats between tool shoulder and Aluminum Alloy during welding generated and increase the
heat of Alloy. When the heat of Alloy reaches the recrystallize temperature, the fluidity of the
Alloy increases. It is found that the most excellent joints can be made when the welding temperature
is just optimum.
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Table 1 Chemical composition of A1100 aluminum alloy
Si Fe Cu Mn 7/n Al

~0.95 0.05~0.20 ~0.05 ~0.10 Bal.

Table 2 Mechanical properties and recrystallization temperature of base materials.

Materials Tensile Coefficient Vickers Recrystallization Glass
strength of thermal hardness temperature transition
[MPa] expansion [HVO.1] [C] temperature
[X10/°C] [C]
A1100 88 23.6 40.02 180~200 -
ABS 23 0.6 - - 100~120
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Fig. 1 Welding process of FSW joint
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Fig.2 FSW tool shape
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Fig. 3 Condition of joint
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Fig.4 Image of temperature distribution during FSW process



Vickers Hardness [HV]
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Table 3 Temperature of weld point in various welding conditions

Conditions Temperatures[°C]

n [rpm] v [mm/min] Section A Section E
1000 600 174.0 >250
1000 450 180.7 >250
750 450 127.0 >250
500 300 137.3 209.0
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Fig. 5 Vickers hardness across the weld line Fig. 6 Shear strength of joint specimen
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