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Abstract

Various research to reduce weight of a car is achieving. This research is tendencious to manufacture
solid piston rod of shock absorber as hollow piston rod using friction welding. This study deas with the
friction welding of SM45C to SM45C-Pipe that is used in car shock absorber, The friction time was
variable conditions under the conditions of spindle revolution of 2,000rpm, friction pressure of 55WPa, upset
pressure of 75, and upset time of 2.0seconds. Under these conditions, the microstructure of weld
interface, tensile fracture surface and mechanical tests were studied of friction weld, and so the results

were as follows.

1. In tensile strength, the hole processing is better than non-hole processing.

2. When the friction time was 1.5seconds under the conditions, the maximum tensile strength of the friction
weld happened to be 869MPa, which is 103% of SM45C's tensile strength and 91% of SM45C's Pipe.

3. When the friction time was 2.0seconds under the conditions, the maximum bending strength of the friction
weld happened to be 1599\Pa, which is 80% of SM45C's bending strength and 118% of SM45C's Pipe.

*Corresponding author : hoonyx@nate.com

(Received February 2, 2008)
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Table 1 Mechanical properties of materials

Mechanical properties
Materials Tensile | Bending Elongation | Hardness
strength | strength (%) (Hv)
(Mpa) (Mpa) ’
SM45C 861 1980 11 256
SM45C-Pipe 950 1350 12 308
158

Table 2 Chemical compositions of materials(Wt. %)

I Materials SMAEC -
C 0.45 0.46
Si 0.19 0.35

Mn 0.70 0.90

P 0.016 0.03

0.021 0.035

Cr 0.008 0.02
Mo - _
W - —
V - -
Co - _

Fe Bal. Bal.
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Table 3 Friction welding conditions with Hole

processing
Spindle | Friction Upset | Friction| Upset
Proces . . .
sing revolution| pressure | pressure | time time
(N, rpm) | (P;, MPa) | (P2, MPa) | (t1, sec) | (t2, sec)
0.5
Hole 2,000 55 75 2.0
1.0
Non=1 5 600 55 75 0.5 2.0
Hole 1.0

Table 4 Friction welding conditions by friction

time

Spindle Friction Upset Friction Upset

revolution | pressure pre(;iure time time

(N, rpm) |(P1, MPa) MP;) (t1, sec) (ta2, sec)
0.5
1.0
1.5

2,000 55 75 20 2.0
2.5
3.0
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