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Abstract; According to the characteristics that the multi-gripper stretch forming machine can
realize the flexibility of clamping and stretching, finite element models of rectangular and
trapezoidal sheet metal were built for surface parts of trapezoidal projection plane, and numerical
simulations of different transition zones for rectangular and trapezoidal metal sheets were
conducted. The results showed that with the decrease of the maximum length of the transition
zone, the conformability of the sheet metal to the forming die was increased, the forming force
together with the maximum strain of the formed parts decreased while the strains and thickness of
the effective forming zone distributed more uniformly and the formability was much better. Stretch
forming experiments were done for the surface part of trapezoidal projection plane, and the
experimental results were coincident with the numerical simulation results, which proved the
validity of simulation. The multi-gripper stretch forming machine can reasonably choose the
transition zone shape according to the shape of forming die, which improves forming quality and
reduces the material and stretch forming costs.

Key words: plasticity processing; sheet metal forming; stretch forming process; numerical
simulation; transition zone
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Fig. 1 Schematic diagram of stretch forming process
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Fig. 2 Schematic diagram of multi-gripper stretch
forming machine
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Fig. 3 Schematic diagram of die size(mm)
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Fig. 4 Finite element model of MGFSF
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Fig. 5 Schematic diagram of transition zone
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Fig. 6 Conformability extent of sheet metal to
forming die
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Fig. 7 Shape errors along z-direction
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Fig. 8 Strain distribution of forming part along
stretching direction

(a)—S,; (b)—S,; (¢)—S,.

3.3 AETERMEES

&9 KB UY OA, OB,AC =/~ J7 [0 ())&
£ 43 A -h 2R, AN TR 3k 8 XA B 1 J5 8 1) A Ak
PR AL, B/ NS A ) B AR 5 e A e g
NG FAb. Bl OBk DX TR B9/, %
PR A 355 T DX J5E B 43 A B 24 2.

AcroPDF - A Quality PDF Writer and PDF Converter to create PDF files. To remove the line, buy a license.


http://www.acropdf.com

% 10 £

1.500}
1.495}
£ 149
ﬁ 1,485
1.480}

1.475¢
0 300 600 900
OAJ5 i/mm

1.500+

1.4851

1.470

EE /mm

1.455¢

1.440

0 200 400 600 800
OBJ5 [i]/mm

1.500

1.495¢

1.490

B /mm

1.485r

1.480+

0 200 400 600 800
ACH5 [A]/mm

B9 ME4REES T
Fig. 9 Thickness distribution curves of formed parts
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Fig. 10 Parts of stretch forming experiments
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