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Numerical analysis on the material flow in stepped rod forming
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Abstract : This paper is concerned with the analysis of material flow characteristics of stepped rod forming. The analysis
in this paper concentrated on the evaluation of the design parameters for deformation patterns of tube forming, load
characteristics, extruded length, and die pressure. The design factors such as punch nose radius, die corner radius, friction
factor, and punch face angle are involved in the simulation. The stepped rod forming is analyzed by using a commercial
finite element code. This simulation makes use of stepped rod material and punch geometry on the basis of punch
geometry recommended by International Cold Forging Group. As radius ratio is large, forming load was reduced but
extruded length ratio was increased.
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Table 1 Design parameters used in simulation

Parameters Values

Outer diameter ratio 0.8, 0.9, 1.0, 1.1, 1.2

Punch corner

. 2.0, 3.0, 4.0
radius(mm)
Die entry angle( °) 170, 180
Do
W2
paes Do : initial billet diameter
‘ ( Wi : forward rod radius
2a hole W2 backward rod radius
R R1 : punch corner radius
t R2 : collar corner radius

+ R3: die corner radius

: punch stroke

b : backward rod length
le : forward rod length
2a : die entry angle

@ hSl

Fig. 1 Die geometry of rod with rod forming
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Fig. 2 Load-stroke relationship with various
punch corner radius
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Fig. 6 Effect of outer diameter ratio on
extruded length ratio according to the punch
stroke
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