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Finite element analysis on drawing process for cylinder parts with
flange based on Dynaform

Yu Chuanhao, Zhang Yi
(School of Mechanical & Electrical Engineering, Wuhan Institute of Technology, Wuhan 430205, China)

Abstract: For the problems of flange wrinkling and part cracking in the test die production of drawing for the cylinder parts with flange,
the drawing process of cylinder parts was modeled, simulated and calculated by software Dynaform. According to the simulation results,
the possible defect areas were predicted, and the key factors affecting the forming effect of cylinder parts were analyzed. In order to elimi-
nate the defects, the influences of blank holder force, drawing speed, friction coefficient and clearance between punch and die on the
flange wrinkling and the maximum thinning rate were studied. The aim was to minimum the maximum thinning rate of workpiece, the key
degrees of various influencing factors on the thickness index were obtained by orthogonal test method, and combined with the influence
trend diagram, the optimal combination of process parameters was obtained as the blank holder force of 700 kN, the drawing speed of
5500 mm + s, the friction coefficient of 0. 100, and the clearance between punch and die of 2. 10 mm. After the test die, the qualified
products were obtained, and the flange wrinkling and part cracking problems were obviously improved. Thus, the finite element simulation
results are correct and reliable, which has a certain reference.
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Fig. 1 3D drawing of part (a) and drawing of defective part (b)
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Table 1 Mechanical property parameters of 6016 aluminum alloy
F I ESEL
28 HUHLIRJE/ MPa JE IR B/ MPa /% AL AL B
To T4s T9o
Bl 217 123 25 0.25 0.78 0.54 0. 68
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Fig. 2 Finite element model
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Fig. 3 Forming limit diagram
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Fig. 4 Distribution diagram of thinning rate
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Fig. 5 Structure diagram of die
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Table 2 Orthogonal test scheme and simulation results of wrinkling degree and maximum thinning rate
% [TEDERE S
et e -
IRl Sy Fr/kN RLRHE V/ (mm - s7) FESEIR LS L] B D/ mm R B %
1 500 4500 0. 100 2.05 A v 31.23
2 500 5000 0.125 2.10 LR TR 59. 62
3 500 5500 0. 150 2.15 R Jaa iy 73.17
4 500 6000 0.175 2.20 A v 79. 87
5 600 4500 0. 150 2.20 A 58. 14
6 600 5000 0.175 2.15 A v i 75.33
7 600 5500 0. 100 2.10 LA™ 28.53
8 600 6000 0.125 2.05 A 46.39
9 700 4500 0.175 2.10 RAYERE 41,54
10 700 5000 0.150 2.05 ARG 52.37
11 700 5500 0.125 2.20 AR 28.36
12 700 6000 0. 100 2.15 WA 26.37
13 800 4500 0.125 2.15 Toke gk 90. 64
14 800 5000 0. 100 2.20 g 53.38
15 800 5500 0.175 2.05 b T 90. 24
16 800 6000 0. 150 2.10 Je 79. 35
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Table 3 Range analysis results of maximum thinning rate

aH JEi ORI VO BEENEC BRI R
F./kN (mm * s~ 1) f D/mm
B 1/%  60.972 55.388 34. 878 55.058
B 2/%  52.097 60. 175 56.252 52.260
W 3/%  37.160 55.075 65.757 66.377
Y 4/%  78.403 57.995 71.745 54.938
ez 41.243 5.100 36. 867 14.117
BAKFE 37.160 55.075 34.878 52.260
X Zg 700 5500 0. 100 2.10
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Fig. 6 Influence trend chart of test factors on maximum thinning rate

T

Wi RS

TS

s [
ik

e |
RIHBE

A

-0.50 -0.30 -0.10 0.10 0.30 0.50

B 7 milr SRR P

Fig. 7 Forming limit diagram of optimal scheme
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