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Optimization of Bar-to-Bar Similar Friction Welding of Crank Shaft for Motor
Vehicle and the Weld Fatigue Strength Properties and its AE Evaluation.
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Abstract

Nowadays, the crank shaft for motor vehicle has become essential as the important
component. The machining precision was asked for manufacturing the shaft. They could be
unstable in the quality by the conventional arc welding.

Both in-process quality control and high reliability of the weld are the major concerns in
applying friction welding to the economical and qualified mass-production. No reliable
nondestructive monitoring method is avaliable at present to determine the real-time
evaluation of automatic production quality control for bar-to-bar friction welding of the
crank shaft of O.D. 24mm for motor vehicle.

This paper, so that, presents the experimental examinations and statistical quantitative
analysis of the correlation between the cumulative counts of acoustic emission(AE) during
plastic deformation periods of the welding and the tensile strength and other properties of
the bar-to-bar welded joints of O.D. 24mm shaft as well as the various welding variabies,
as a new approach which attempts finally to develop real-time quality monitoring system
for friction welding, resulting in practical possiblility of real-time quality control more than
100% joint efficiency showing good weld with no micro structural defects.
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Table 1 Chemical composition of SM45C (wt%)

Material] C Si Mn P )
SM45C | 0.44 0.19 Q.72 0018 | 0.012
Table 2 Mechanical properties of SM45C
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Fig. 1 Shape and dimension of test specimens
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Table 3 Friction welding condition for similar
of $24 bar to bar (SM45C)
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Fig. 3 Relation between the upset Ur and
heating time ¢ in bar to bar(#24) of
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Welding condition as shown in Table 3
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Welding condition : as shown in Table 3
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Table 4 Optimum Welding condition for friction
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