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Dissimilar Friction Welding for Marine Shock Absorber Steels
and its Evaluation by Acoustic Emission
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ABSTRACT:The shock absorbers for marine vehicles are very important components to absorbing the shock resulting from driving.
Depending on the kinds of wvehicles, these essential components, piston and piston rod, must be made of S25C, S45C, and SCM440, must
be precisely machined, and assembled by the bolts. Other materials used have been difficult to weld, and could be unstable in quality, by
the conventional arc welding. Also, they have been associated with a lot of technical problems in manufacturing. However, using the
friction welding technique, such problems will be avoided. These factors have necessitated the domestic development of the marine shock
absorber using a fricion welding, as well as stimulating a new approach to the study of real-time weld quality evaluation by AE

techniques.
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Table 1 Chemical composition of materials (wt.%)

Materials C Si  Mn P S Cr Mo

SCM440 044 022 077 001 0013 95 015
545C 0.40 020 070 0.018 0.02 015 0.19

Table 2 Mechanical properties of materials

Tensile Reduction of Hardness Elongation

Materials  strength area A
g (MPa)  W(%) v e(%)

SCM440 908 34.4 310 18

545C 637 35.2 212 22
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(a) Friction welding and AE test workpiece

(b) Tension test specimen

Fig. 1 Shape and dimension of specimens (unit : num)
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Table 3 Various conditions of dissimilar friction
welding of SCM440 to $45C

Rotating Heating Upsetting Heating Upsetting

Gz speed pressure pressure time time
n{rpm) P (MPa) P, (MPa) t(sec) t2(sec)
30 40
40 60
1 2,000 %0 50 4 5
60 100
80 120
100 140
2 2,000 60 100 1~7 5
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Fig. 2 0; vs. Py, P2 in dissimilar friction welding of
SCM440 to S45C
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Fig. 5 E, ¥, & vs. t; in dissimilar friction welding of
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