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Design of Cross Wedge Rolling Die for a Non-heat-treated Cold
Steel using CAD and CAE

H. W. Lee, D. J. Yoon, G. A. Lee , S. Choi

Abstract

A non-heat-treated steel does not need quenching and tempering processes that are called a heat treatment differently
from conventional steel. Since the tensile strength of this steel is higher than 900MPa, a conventional forming process
should be changed to incremental forming process such as a cross wedge rolling that requires lower load capacity than
conventional ones. In this paper, the cold cross wedge rolling (CWR) die has been designed using CAD/CAE in order to
produce near-net-shaped component of ball stud of non-heat-treated cold steel. Finite element analyses were applied in
order to investigate process parameters of CWR. Results provide that the stretching angle and the forming angle at knifing
zone in CWR process is important parameter to be the stable process under the low friction coefficient condition.
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Fig. 1 Typical cross wedge rolling processes:
Roller type; (b) Plate type
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Fig. 2 Process parameters of cross wedge rolling
Process

Fig. 3 Typical shape of ball stud
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Fig. 5 Finite element modeling of die 8 —4—p=2.0°
_g- 4]
z -30
“2 -60 \\‘\ Krufing Zone
WX
8o
T 120
@ \ Troealec |
150 v. L -‘-& z
N -180 y

0 10 20 30 40 50
Rotation of Wedge Roll [Degree]

Fig. 8 Rotation of workpiece with respect to the

" L rotation of wedge roll die
Fig. 6 Assembly of the ball stua and two dies
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