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Effect of clamp quantity on stretch forming for hyperbolic top part

Cheng Yanyan'?, Liu Xiangling', Wang Xin', Suo Zhongyuan', Jiang Feng', Lyu Haibo'
(1. College of Mechanical and Electrical Engineering, Jilin Institute of Chemical Technology, Jilin 132022, China;
2. Energy and Environment Engineering Institute, Nanchang Institute of Technology, Nanchang 330044, China)

Abstract; For the hyperbolic top part, the finite element model of stretch forming with different numbers of clamps were established by fi-
nite element software ABAQUS, and the influence of the number of clamps on the forming effect of sheet metal was analyzed. The results
show that when the stretch force is the same, with the increasing of the number of champs, the formability of sheet metal is better. The
sheet metal stretched by the whole clamp and five clamps cannot be completely fitted the mold, and the degree of die fitting for the latter
is better than that for the former. The sheet metal stretched by ten clamps and fifteen clamps can be completely fitted the die, the strain
and thickness distributions of the forming part for the latter is more uniform than that for the former. The forming test of the hyperbolic top
part was conducted by flexible stretch forming device, and the test results are in agreement with the numerical simulation results, which
verifies the feasibility of flexible stretch forming for the hyperbolic top part and the accuracy of the numerical simulation.
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Fig. 1 Schematic diagram of clamp structure
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Fig. 2 Schematic diagram of stretch forming die for hyperbolic top part

0 2500 mm, 3 2Z (0] o U il A R AR
1100 mm, HF RO\ XFFRERIEA:, A T34t
SCFR], EEST 12 B LR 3,

YE YE YE YE
o x O x O x O X
@) (b) © )

K3 R [E R Je sty 172 Fifih g AR

(a) BEIRJCH

(b) SAFH  (¢) 104t

(d) 15 ATt

Fig. 3 Stretch forming models (1/2) for different numbers of clamps

(a) The whole clamp
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(b) Five clamps

(d) Fifteen clamps
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(c¢) Ten clamps
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Fig. 4  Fitting conditions of sheet metal and die

(a) The whole clamp  (b) Five clamps  (c) Ten clamps  (d) Fifteen clamps
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Fig. 5 Strain distributions of stretch formed parts
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Fig. 6 Thickness distributions of stretch formed parts

(a) Ten clamps (b) Fifteen clamps
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Flexible stretch forming equipment

Fig. 7
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Fig. 8 Hyperbolic top part of stretch forming
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