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Cold extrusion process on small casing for vehicle based on floating lower die
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Abstract; For the problem of multiple processes and high die cost when forming a small casing by bar extrusion, it was proposed to use
tube extrusion process to replace it, thereby reducing the process related to hole forming. Firstly, the forming simulation of the original
process was conducted by using numerical simulation software Deform-3D to verify the reliability of the modeling results such as material
model. Secondly, a simulation analysis of the new process was conducted, and it was found that there were folding defects in the casing
head after forming, which was consistent with the actual test results. Then, the causes of defects were analyzed, and the solutions were
proposed to improve the die structure. The results show that when the lower die is floating and the top ring position is set appropriately,
folding defects can be avoided, and the tube extrusion forming can be completed to obtain the casing parts with better forming effects. Af-
ter actual production verification, the new process can meet the production requirements, and the quality of the formed casing parts is
good, without various defects such as folding. Compared with the original process, although the billet price is higher, the die cost is low-
er, the material utilization rate is higher, and overall cost reduction is achieved.
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Fig. 1  Part drawing of small casing
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Fig. 2 Forming processes of small casing

(a) Original process
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Fig. 3 True stress-true strain curves of AISI-1025 steel
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Fig. 4 Finite element models of each process in original process

(a) Backward extrusion process
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(b) Pre-upsetting process

(c¢) Final upsetting process
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Fig. 5 Simulation results of each process in original process

(a) Backward extrusion process

(b) Pre-upsetting process

(¢) Final upsetting process
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Fig. 6 Structure diagrams of extrusion die for tube material
(a) Forward extrusion reducing process  (b) Upsetting process
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Fig. 7 Forming process of parts in each process for new process

(a) Forward extrusion reducing process

(b) Upsetting process
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Fig. 8 Comparison of forming conditions betweeen simulated (a) and

tested (b) parts
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Fig. 9 Casing forming result after top ring moving down
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(a) Forward extrusion reducing process  (b) Upsetting process

@ ®)

13 BRSO R S OB AS B 1L
(a) BB (b) RKHAF
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