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Table 1 Punching test conditions.

Parameter Symbol [unit] Values
Punching speed V [mm/min] | 0.5,1,3,5,10
Temperature range T ['C] 400~500
Clearance X [mm)] 0.015
Plunging /*g Tool tilt angle
Ri‘:::gal Weldin\é speed
N
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Schematic diagram of FSW process.
X

Fig. 1

Pin

Test material Upper die

Heater mold

Lower die

Support Pin

Base thermocouple

Fig.2 Schematic diagram of the
punching test fixture.
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Fig.3 Shear stress-temperature curve at
a punching speed of 0.5 mm/min.
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Fig.4 Shear stress-Shear strain curve at 412°C.
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