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Development of cold forging process for OP shaft and
the improvement of forgeability of SNCM steel

K. O. Lee, J. S. Je, S. S. Kang, M. S. Joun and W. S, Nam

Abstract

This study presents the enhancement of forgeahility of SNCM522H materials. Target parts are output
shaft(OP shaft) used as components of power train for automobiles. To carry out cold forging process of
OP shaft by 1 pass instead of existing 2 pass process, studies in terms of process design and heat
treatment were performed. To introduce the new process, Finite element Method are accomplished, and to
verify the validity of proposed heat treatment cycle, several experiments(Hardness test, Observation of
optical microstructures, tensile test) are carried out.
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Table 1 Chemical composition of SNCM522H(wt%)

C|Si|Mn| P | S |Ni|Cr|Mo|[Cu|Nb
021 (005 [057 010 {10 045 0.70 0.15

0.24| 0.15| 067 025 0.20| 11| 0.60| 0.80 025 0.25
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Fig. 1(a) Current Process(2 Pass)
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Fig. 1(b) Process to be developed(1 Pass)

Fig. 2(a) Crack occurrence in 2nd process
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Fig. 2(b) Hydrostatic stress with stroke in 2nd pro
-cess
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Fig. 3(a) Crack occurrence in 3rd process
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Fig. 3(b) Hydrostatic stress with stroke in 3rd process
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Fig. 4(b) Heat treatment cycle proposed - (II)
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Fig. 4(c) Heat treatment cycle proposed - (II)

33 &9 % E3t

SA AAE EAT AlolZd B E HFE] K9
AN, BE, FE 23 AR 4 48e ANEA
o ddE&2 JBAH(INSTRON 8601 KSD 0801 14%
HEAEH)E T AN L, AxE 2349 B 24
4= SR or, ujFANLE 400 v &2 A3
. Table 291& 4=54 Z#E, Fig. 5 ov dFANY
494E, Fig 6 At 3dvA AR 2348 A

Table 2 Results of hardness test(HRb)

1 2 3 4 5 | Avg.

Cycle 1]89.9|823|82.1|831(835]| 84.2
Cycle 11| 882 |876|864|86.7|87.2| 87.2

Cycle M| 86.6 [ 86.1 | 85.2|84.8|85.7| 8.7
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Fig. 5 Results of tensile test

Fig. 6(a) Microstructure of Cycle I

Fig. 6(b) Microstructure of Cycle H

Fig. 6(c) Microstructure of Cycle IIl
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