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A Study on the Secondary Optimization Analysis
based on the Result of Primary Structure Analysis
for the Die Thickness
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Abstract Generally existing structure analysis was applied to elastic analysis basically in practice. Considering the
nonlinear material and the nonlinear geometric to be a more precise analysis, for this reason, The necessity for a
structual analysis have been constantly required. Therefore, after optimization is performed, designed a simple model
which is applied the principle of nonlinear in this study, a structural analysis of existing experienced users, have a
aims at presenting theory and a method in order to perform anyone the analysis easily. In this study, the proposed
model applied to die ribs, Regarding the shear load, less strain and stress was generated but strength was sufficient.
The initial strain and stress was reconfigured to fit the size and shape, A hyperstudy in conjunction with Abaqus with
nonlinear structural analysis, revealed an acceptable maximum and minimum range of stress and under the conditions
of minimum strain, the plate made with a constant increment. In the experimental models, the plate thickness was
given a power of 40 Newton, according to the thickness of the press die through an iterative process. When the stress
and strain was applied to the die thickness, 7-8mm thickness could be obtained by optimizing.
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[Table 1] The requested function value

Function type Value
1 Step dynamic, Explicit time 0.2
2 Mass scaling 100
3 Contact friction coeff 0.1
4 Load concentrated force -40N

History  output requestt=  Stress,  Strain,
Displacement, Force, Contact® }aBoundary condition
support block % Fixed® = Atk

[Table 2] Material properties

Division Aluminum Steel
Density 2.TTE-09 7.8E-09
Young's modulus 73000 210000

Poisson’s ratio 0.3 0.33

[Table 3] Aluminum material plastic zone

No Yield stress Plastic strain

1 60 0

2 90 0.125

3 113 025

4 124 0.375

5 133 05

6 165 1

7 166 2
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[Fig. 4] The primary analysis result extraction
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[Table 5] Shl, the results of analysis by thickness

1536 2291, 2.1473141, 4.47451258,
1537 2292, 26.564827,  4.38114214,  4.96070719 Shl Thickness Stress Strain
1538 2293,  24.311676,  4.66665268,  5.03875875 o1 5.0 1192 0.303
02 552 100.8 0.183
_— 03 58 34.11 0.111
= 04 6.08 780 0.075
05 6.91 71.87 0.050
06 7.32 64.19 0.028
Vester vt v, 07 7.79 61.74 0.014
- 08 8.58 60.51 0.010
09 9.46 4749 0.003
10 10.78 30.59 0.002

[ [vmm  Fesmeogwn
_ v il
V) Stress-Response 2 n
Vi Dis-Responce 3 3

1«1

ot

Aty | (g

ety

[Fig. 71 Element variables and connection process

[Table 4] The calling variables

Variable Variables Variable Element
name function
Response_1 v_1[1] Stress El434
Response_2 v_22] Stress E1418
Response_3 v_3[3] Displace N2181
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[Table 6] Sh2, the results of analysis by thickness

Sh2 Thickness Stress Strain
01 5.0 1192 0.303
02 5436 99.18 0.175
03 6.25 7122 0.078
04 6.60 7371 0.058
05 7.19 68.13 0.034
06 7.606 62.73 0.017
07 7.958 62.40 0.011
08 8.36 60.35 0.007
09 8792 58.27 0.0057
10 9.445 4094 0.003
Shl After Sh2 r
Model M ng M g Model M ing
No 01 No 01
5.0mm \ v 5.0mm \ v
No-03 No-03
6.25mm \ % 6.25mm \ %
No-05 % No-05
7.19mm \ “ 7.19mm \ %
No-09 No-09
8./19mm \ % B8.79mm \ %
No-10 No-10
9.45mm \ % 9.45mm \ %

(a) Shl (b) Sh2
[Fig. 8] The results of analysis by thickness
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