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Friction Welding with Hollow and Solid Shaft of SM45C
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l Abstract %

The present study examined the mechanical properties of the friction welding with hollow and solid shaft of SM45,
of which the diameter is 25.2mm and 33mm. Friction welding was conducted at welding conditions of 2,000rpm,
friction pressure of SOMPa, upset pressure of 70MPa, friction time of 0.4sec to 1.4sec by increasing 0.2sec, upset time
of 2.0 sec including variable such as friction time are following. Under these conditions, a tensile test, a hardness
test and a microstructure of weld interface were studied. The results were as follows : When the friction time was
1.0 seconds under the conditions, the maximum tensile strength of the friction weld happened to be 1,094MPa, which
s 120% compared with the tensile strength of SM45C base metal. The upset length linearly increased as friction
time increased. According to the hardness test, the hardness distribution of the weld interface was formed from 475Hv
to 739Hv. HAZ(Heat Affected Zone) was formed from the weld interface to 2mm of SM45C.
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Fig. 1 Shape of friction weding specimens

Table 2 Mechanical properties

Tensile strength | Bending strength Elongation
(MPa) (MPa) (%)
910 1,982 11

Table 3 Friction welding conditions

Upset
time
(t2, sec)

Friction
time
(t1, sec)
04
0.6
0.8
1.0
1.2
1.4

Friction
pressure
(P, MPa)

Upset
pressure
(P2, MPa)

Spindle
revolution

(N, r1pm)

2,000 50 70 2.0
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