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Study on Friction Welding of Torsion Bar Material
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Material| C | Si |[Mn| P | S [ Cu| Cr
SUP9A [0.61]025|0.81{021{0.25]0.16{0.84
Table 2 Mechanil properties of material
“Item Unit Value
Material SUP9A -
Tensile strength kgf/mm? 125
Yield strength kgf/mm?* 110
Elongation % 9
Reduction of area % 20
Hardness Hs 363—429
Heat {reatment | Quenching T 830~:860
temperature | Tempering T 460—520
Tensile strength after heat treatment kgf/mm’? 137
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Fig. 2 Post weld heat treatment(PWHT) diagram
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Fig. 3 Effect of frictional heating time on totel
upset in friction welding of SUPSA($14.5
mm)
Welding condition : as, in Table 3
OTZ : Optimum heatmg time zone
OUZ : Optimum upset zone
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Fig. 5 Upset U, and U, diagram vs. heating time
t
Welding condition : as in Table 3

Table 3 Friction welding condition
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Fig. 6 Effect of frictional heating time on tensile
strength and torsional strength of friction
welded joints(SUP9A, ¢14.5mm) post-weld
heat-treated
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Fig. 7 Effect of frictional heating time on tensile
strength, torsional strength, reduction of
area, elongation. tensile energy, impact
energy of friction welded joints(SUP9A, ¢
14.5mm) post-weld heat-treated
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