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Pre-strain Effect on the Bauschinger Phenomenon of Non-Heat
Treatable Cold Forging Steel '

J. G. Ha, Y.-N. Kwon, S. W. Kim, Y. S. Lee and J. H. Lee

Abstract
Since the required strength of forged part is achieved by work hardening with the accumulation of plastic strain during
the cold working, severe load can be exerted on die system. So, dies are liable to the early fracture for the non-heat treated
steel forging in comparison with the conventional mild steels. Therefore, it is necessary to lower the flow stress of steels

as much as possible during forging steps. Bauschinger effect can be utilized to lower flow stress during forging steps by
giving the tensile prestrain on the forging billet during wire drawing step. In the present study, the prestrain effect on
Bauschinger phenomenon is studied to avoid difficuities with application of non-heat treated cold forging steels in

practice.
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Table 1 The chemical compositions of steels
used in the present study.(wt.%)

C Si | Mn | Cu | Cr Al v
A 015]015]1.57]0.15]035]0.02|0.15
B [022]024{08| - - | 0.03 -
C 048035109 (015012 - -

Fig 1. Microstructures of- steels used for the present
study, (a) NHT A, (b) NHT B and (c) Spherodized
steel C
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Fig 2. Tensile curves of (a) NHT A, (b) NHT B and (c)
Spherodized steel C
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Fig 3. Reverse loading test showing Bauschinger effect
which means the decreased flow stress when loading

direction is reversed.
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Fig 4. Effect of pre-strain on Bauschinger effect of NHT
A

- 328 -

& Yz 9ok

10 T T T T T

AR(U%)CDUG%] LD(H K:)

Y] 3
© o4 Y 1
4o #
/ J
N ; ;
0.24 ; Ll 4

0.0

[] 5 © 5 20 25 30
plastic pre-strain{%)

Fig. 5. Effect of pre-strain on Bauschinger effect of
NHTA
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Fig. 6. Effect of pre-strain on Bauschinger effect of
NHT B
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Fig. 7. Effect of pre-strain on Bauschinger effect of C
steel
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Fig. 8. Compressive curve of NHT A showing flow stress

decrease after cold drawing
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