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Technology and numerical simulation of multi-roll-

pressing stretch forming process

ZHANG Hao-han, L1 Ming-zhe,FU Wen-zhi, FENG Peng-xiao
(Dieless Forming Technology Center, Jilin University, Changchun 130022, China)

Abstract: A new kind of stretch forming process, called multi-roll-pressing flexible stretch forming
(MRPFSF) process, was studied. The MRPFSF process of spherical surface parts of aluminum alloy
sheet was simulated in comparison with the conventional process by means of an explicit finite element
software and the variations of stress, strain, and thickness of forming parts were analyzed
comparatively for both forming modes. The results show that the stress and strain distributions in the
forming part by MRPFSF are more uniform and the forming quality is better than those by the
conventional process. The practical MRPFSF test was done on an experimental machine, proving the
feasibility and practicability of the proposed MRPFSF process.
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Fig.1 Structure diagram of multi-roll-type stretching
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Fig. 2 Light map of multi-roll-type stretching forming
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Fig.3 Stress-strain of 2024-O aluminum alloy
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Fig. 4 1/4 Finite element model of flexible stretching

forming
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Fig. 5 Time-force curve which control stretch forming

processes
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Table 1  X-direction stress comparison of under different

stretching forming processes
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Fig. 6 X-direction stress distribution under different

stretching forming processes
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Fig.7 X-direction strain distribution under different

stretching forming processes
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Table 2 X-direction strain comparison of under different

stretching forming processes
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Fig. 8 Thickness distribution under different stretching

forming processes
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Fig. 9 Symmetry axis contour comparison chart of
formed plate under different stretch forming

process when plate is springback

TRAHLSE By Al R SR 2 AP
LA AT 2 2] RO RS B v A (] 9 i)
SEOEARTT b B AR UL A3 BT T A A
GRE T ZMIL, ZR T RARMERIE TZ TR
B B4 A A AL J3 LA 53 A 35 50 5 DR /DN
M ISy A 49 23, T HL (] 5 A K TR R B
U o R TE I R AERE 20T AT e A ) il A8
RIS R TR T 2R TR .

4 P srus

N TR 2 4 e R R LR O SR Al Ay
P RO O WU SR T R b B R & T
ZH T R ROE 9L R AL I 15 1% 5 5 AL A

IR TR B 1B 11 R R RLE SR AL
T A5 38 A X 1) A g 3 Bk A

. 9 o
| = = Sy . =
- § =

10 ZRTEAZUREIBRINERR
Fig. 10 Photo of multi-roll-type stretching test machine
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