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Abstract

The present study examined the mechanical properties of the friction welding of shaft made of SKHS51
and SM45C, of which the diameter is 12mm. Friction welding was done at welding conditions of
2,000rpm, friction pressure of 104MPa, upset pressure of 134MPa, friction time of 0.5sec to 2.5sec by
increasing 0.5sec, upset time of 2 seconds. Under these conditions, a tensile test, a bending test, a shear
test, a hardness test and a microstructure of weld interface were studied. When the friction time was 1.0
second under the conditions, the maximum tensile strength of the friction weld observed to be 963MPa,
which is 89% the tensile strength of SKHS1 base metal and 101% of the tensile strength of SM45C base
metal. When the friction time was 1.0 seconds under the conditions, the maximum bending strength of the
friction weld happened to be 1,647MPa, which is 78% the bending strength of SKHS51 base meta
1(2,113MPa) and 87% of the bending strength of SM45C base metal(1,889MPa). When the friction time
was 1.0 seconds under conditions, the maximum shear strength of the friction weld was observed to be
755MPa, which is 92% the shear strength of SKHS1 base metal and 122% of the shear strength of
SM45C base metal. According to the hardness test, the hardness distribution of the weld interface varied
from Hv282 to Hv327. HAZ was formed from the weld interface to 1.2mm of SKHS51 and l.6mm of
SM45C. Upon cxamination it was found that the microstructure became finer along with increase of
friction revolution radius.
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Table 1 Chemical compositions of materials(Wt. %)

ElementsMaterlals SKII51 SM45C
C 0.88 0.43
Si 0.22 0.19
Mn 0.34 0.8
P 0.024 0.03
S 0.013 0.02
Cr 3.95 -
Mo 4.71 -
w 5.94 -
\4 1.7 -
Fe Bal. Bal.

Table 2 Mechanical properties of materials

Mechanical properties
Materials | Tensile | Bending | Shear
strength | strength | strength Ha(rliiln;a S8
(MPa) | (MPa) | (MPa) v
SKH55 1,087 2,113 818 301
SM45C 950 1,889 616 288
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Table 8 Friction welding conditions

Spindle Friction Upset Friction Upset,
revolution | pressure pressure time time
(N, rom) | (P1, MPa) | (P2, MPa) | (t1, sec) | (t2, sec)
0.5
1.0
2,000 104 134 15 2.0
2.0
2.5
3 AeZn g nE
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