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A Study on the Mechanical Properties as a Result of Friction Welding
With SKHS55 and SM45C
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Abstract

‘This study deals with the friction welding of SKH55 and SM45C; The friction time was variable conditions under
the conditions of spindle revolution 2,000rpm, friction pressure of 190MPa, upset pressure of 270MPa and upset time
of 2.0 seconds. Under these conditions, the microstructure of weld interface, tensile fracture surface and mechanical
tests were studied, and so the results were as follows. 1. When the friction time is 1.0 seconds, the tensile strength
of friction welds was 926MPa, which is around as much as 84% of the tensile strength of base metal(SKHSS5), the
bending strength of friction welds was 1,542MPa, which is around as much as 80% of the bending strength of base
metal(SKH55), the shear strength of friction welds was 519MPa, which is around as much as 70% of the shear
strength of base metal(SKH55). 2. According to the hardness test, the hardness distribution of the weld interface was
formed from 964Hv to 254Hv. HAZ(Heat Affected Zone) was formed from the weld interface to 1.5mm of SKH55
and 2mm of SM45C.
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Table 1T Chemical compositions of materials(Wt. %)

Elemenzlate“als SKHS55 SM45C
C 0.91 0.45
Si 0.34 0.15
Mn 0.35 0.60
P 0.023 0.03
0.001 0.02
Cr 3.86 -
Mo 4.87 -
W 5.94 -
\% 1.72 -
Co 4.54 -
Fe Bal. Bal.

Table 2 Mechanical properties of materials

Mechanical properties

Materials Tensile | Bending | Shear Hardness
strength | strength | strength (HV)
(MPa) (MPa) (MPa)
SKH55 1,097 1,938 737 345
SM45C 948 1,890 622 284

Table 3 Friction welding conditions

Spindle | Friction Upset Friction Upset
revolution | pressure | pressure time time
(N, rpm) |(P;, MPa) |(P,, MPa)| (t;, sec) | (t, sec)
0.5
1.0
2,000 190 270 1.5 2.0
2.0
2.5
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Fig. 5 Relationships between friction time and bending
strength
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