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Finite element simulation on hoop belt bending under different stamping speeds
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Abstract: Aiming at the phenomenon that the clamp hoop was prone to crack in the process of circular stamping, the calculated model was
established by SolidWorks, and the simulation calculation was conducted by ABAQUS to analyze the distribution conditions of stress,
strain and thickness for clamp hoop belt after bending under different stamping speeds. The results show that under different stamping
speeds, the variation trends of stress, strain and thickness of the clamp hoop belt are roughly the same, and the phenomenons of tensile
stress increasing, strain concentration and thickness decreasing all appear at the ear circle and the bottom, indicating that there is a large
deformation in these three places. Through the simulation of the clamp hoop belt under different stamping speeds, it is concluded that un-
der the stamping speed of 100 mm - s™", the distributions of stress, strain and thickness change of the clamp hoop belt all are relatively
uniform, and the deformation of the whole hoop belt is relatively stable.
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Fig. 1 Schematic diagram of three-dimensional model for

clamp hoop belt
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Fig. 2 Fitting curve of ture stress-ture strain

®1 GH4169 HRAETE 900 CHRUTHIERSE
Table 1 Performance parameters of super alloy
GH4169 at 900 °C

S W/ (g em™)  HE/TC SRR/ GPa JHFALL
Hf  7.86 1260~1320 130 0.3
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Fig. 3 Simulation model of clamp hoop belt stamping
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Fig. 4  Simulation nephograms of stress under different stamping speeds
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Fig. 5 Selection of circular path
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Fig. 6 Line chart of stress under different path distances

TR it - [52]50 3- F0 ] [5R) e IV iy 1 107 7 4 v 4 Sk B I
A T B B AR RS A f ok e, o, 150
1200 mm - s~ plHE R AT 2R I ) R AR
B, BOARMEARH A 1M 100 mm - 57" phEEE T
AR AR A AR R R e, (BRI g BEAN K, Hog
AN AR 260 Ny AR AR AR ok R WL, 7
100 mm - s™" ph B, [ IR BTE (4 7 A8 4% b A%



52 1 PSS : ANTa] i 3B il 25 I A R OTAE AL 97
IS%'3
+1.300e+00
+1.192e+00 ’ ’
+1.083e+00
+9.750e-01
+8.667¢-01 ,
+7.583e-01
+6.500e-01 ‘
+5.417e-01
| +4.333¢-01
+3.250e-01
+2.167e-01
+1.083e-01
+0.000e+00
@ (b) ©
F7  ASIR wp H B T N AE i = ]
(a) 100 mm - s~ (b) 150 mm - " (¢) 200 mm - s~
Fig. 7 Simulation nephograms of strain under different stamping speeds
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Fig. 11 Finished product of clamp hoop belt
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Table 2 Test results of tensile stress for clamp
hoop belt (MPa)
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Fig. 12 Comparison of stress line between finite element

simulation and test points
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