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A Study on the Structure Analysis Optimization of
Die Cam Drive Considering the Thin Plate Hardening.
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Abstract According to the forming or bending deformation in the press die, the thin plate occurs a work-hardening,
the sheet hardening and cam unit’s deformation causes incomplete forming during the cam molding process by
the reacting spring forces. This study treated the input parameters of the stress and strain as given properties and also
used Cam forming pressure considering the sheet hardening in the forming process of the aluminum sheet. The
Hyperstudy are operated be linked with the Abaqus of the finite element analysis tool and the shape of Cam
were carried out with non-linear shape optimization analysis. As a result removing the deformation of plate, the
cam shape were optimized under conditions reduced deformation, having a minimum stress range and the minimum
deformation. Therefore, a stress-strain curve and a normal distribution of stress-thickness can be obtained and
optimization could be obtained for the shape of the stress and strain on the die plate hardened cam considering the
thickness and reaction force of gas spring as iteration process.
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Fig. 1. Boundary conditions of the optimization model cam
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Fig. 7. Aluminum plastic panel graph

Table 2. Material properties

Division Aluminum Steel
Density 2.77E-09 7.8E-09
Young's Modulus 73100 210000
Poisson's Ratio 0.3 0.33
Table 3. Aluminum plastic panel
Yield Stress Plast.ic Yield Stress Plast.ic
Strain Strain
1 46.94 0.0 10 82.886 5.5437E-04
2 52.044 5.0927E-05 | 11 85.974 6.1468E-04
3 56.826 1.0494E-04 | 12 88.91 6.9644E-04
4 61.273 1.6218E-04 | 13 91.647 7.6012E-04
5 65.813 2.1853E-04 | 14 94.363 8.3498E-04
6 69.556 2.7253E-04 | 15 96.266 9.2571E-04
7 72.703 3.4228E-04 | 16 99.02 9.9923E-04
8 76.541 3.9558E-04 | 17 100.99 10.803E-04
9 79.63 4.9568E-04
233 # cajo|e =M%
Table 4% 71 Sejolre] 24BN 1Yz ¥
A 2ol Fig. 8 |tk
Table 4. Cam aluminum plastic property
Yield Stress Plast'ic Yield Stress Plast.ic
Strain Strain
1 60 0.0 5 133 0.5
2 90 0.125 6 165 1
3 113 0.25 7 210 2
4 124 0.375 8 320 4
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