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Effect of Upset pressure on weldability in the Friction Welding of SM45C-Solid
and SM45C-Pipe which is used in the Piston-Rod

Byung-Hoon Min*, Won-Yong Choi', Taeg-Ki Min"

|r Abstract lr

This research is tendencious to manufacture solid piston-rod of shock absorber as hollow piston-rod using friction
welding. The SM45C has been welded to the SM45C-pipe in order to investigate the effect of upset pressure on
friction weldability. The friction time and upset pressure was variable conditions under the conditions of spindle
revolution of 2,000rpm, friction pressure of 55MPa, 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. When the upset pressure is sufficient, gets the high tensile strength. The optimal welding
conditions were n=2,000rpm, P;=55MPa, P;=95MPa, t;=1.5sec, t;=2.0sec when the total upset length is 4.5mm.
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2 Ao AHSE vhEgdvle Edola EFI(NSF-30
H, Y4171, revolution: 2,000rpm, maximum axial force:
98,000N)2 AM&stglct AP ] 71AH AES 93
2o} 25 50ton2} YA A8 7] (model: DYHU-50- AD,
Dae Yeong)E ARSIl oH, HEAIE L vfoja 2 vAA
A EAE7](model: MVK-HI, Mitutoyo Co., Jap)S A&
3t 22 A 23] 4(model: Bi-12882, Unitron
Co, US.A)S o]&art},

2.3 H¥=A

slo) @R Agra), e Qu] AM, LA g, 28 £ @?a—— Y Wt T2 7|AH EAE v ma})
Mg AL AT BHoE ATHYH.
2 ASE U Al it Table 2 Mechanical properties of materials
Mechanical properties
2.1 Az Materials | 1ensile | Bending Elongation | Hardness
2 AYo) A4 waz SMASCERISL Y7 19, 7mm strength | strength | o )
SMASCTIA)2) 331247} 7147 4DL Table 17} Table 2 (MPa) | (MPa)
oA 2z UehiQIT, AMS Sl A AlEi B 27 252mm, SM45C 861 1982 11 256
SM45C(Pipe)| 950 1350 12 308
Table 1 Chemical compositions of materials(Wt. %) Table 3 Preliminary-test results
Materials SM45C SM45C Pipe Spindle | Friction Upset Friction Upset
Elements revolution | pressure | pressure time time
C 0.45 0.46 (N, rpm) | (P;, MPa)|(P,, MPa)| (t, sec) | (1o, sec)
Si 0.19 0.15 2,000 55 75 05~ 3.0 2.0
Mn 0.70 090 Friction Tensile Bending Upset
p 0.016 0.030 time strength strength length
S 0.021 0.035 (sec) (MPa) (MPa) (mm)
Cr 0.008 0.2 0.5 765 1157 1.7
Mo - - 1.0 839 1250 2.5
w - - 1.5 869 1298 35
\% - - 2.0 854 1587 4.0
Co - - 2.5 846 1581 4.8
Fe Bal. Bal. 3.0 847 1599 55
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Table 4 Friction welding conditions by upset pressure

Spindle | Friction | Upset | Friction | Upset
revolution | pressure | pressure time time
(N, rpm) | (Pi, MPa)| (P2, MPa)| (t;, sec) | (t, sec)

75
2,000 55 95 1.0 2.0
115

Table 5 Friction welding conditions by friction time

Spindle | Friction | Upset | Friction | Upset
revolution | pressure | pressure time time
(N, rpm) |(P;, MPa) | (P2, MPa)| (t;, sec) | (tz, sec)
0.5
1.0
1.5
2,000 55 95 2.0
2.0
2.5
3.0
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