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Abstract: Taking HDSA wheels for railway freight cars as the research object, MSC Marc software was employed to
establish a finite element model of wheel forging, and the metal flow and deformation force during the wheel forging
process under the original pre-forging process and mold design were simulated and analyzed. The influence of pre-
forging die gap on the filling condition and forging pressure of the final-forged wheel rim was studied, and the
influence of pre-forging die structure size on the final-forging was furtherly investigated, and the pre-forging die gap
and its die cavity structure were optimized. The results show that under the original pre-forging process and mold
structure size, the wheel hub is completely filled after final-forging, and the filling degree of the upper and lower
corners of the wheel rim cavity is poor. The reduction of pre-forging die gap can significantly increase the pre-

forging load and make the metal of the wheel rim flow from more towards the rim during final-forging, resulting in a
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decrease in the filling degree of the upper corner of the wheel rim, which is limited by the capacity of the pre-forging
press, The adjustable space for the pre-forging die gap is small under the original pre-forging die structure. By
adjusting the die gap, the effect of improving the filling of the inner corner of the final-forging wheel rim is limited.
Reducing the inner diameter of the rim cavity of the pre-forging die can significantly reduce the pre-forging load,
which is beneficial for improving the filling degree of the upper corner of the rim after final-forging, and has no
significant effect on the final-orging load. Increasing the height of the pre-forged rim cavity can also reduce the pre-
forging load to a certain extent and improve the filling degree of the upper corner of the rim after final forging, but it
will significantly increase the final-forging load.Taking all factors into consideration, reducing the inner diameter of

the pre-forging die rim cavity is the preferred solution, but it is also necessary to consider the size of the final-forging

die rim cavity, and the difference between the two should not be too large.
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Fig.2 FE model of HDSA wheel forging
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Fig. 3 Metal flow and effective plastic strain distribution
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Fig. 4 Metal flow and effective plastic strain distribution

during final-forging

P 5 O TR 2B R 0 IR T 2R

[E] B2 8.0 mm
800001 - 82300 kN
63 000 [ FR11.5 mm

60 000 F
z N
% [E]B13.0 mm
= 400007 35 500 12,0 mm [ 41 (00 KN
= A [A]B218.5 mm

20 000 | [A]B25.0 mm

0

0 2 4 6 8§ 10
A ) /s
E5 FBMERERNENTUME
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forging processes
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