Journal of the Korea Academia-Industrial http://dx.doi.org/10.5762/KAIS.2013.14.7.3142
cooperation Society
Vol. 14, No. 7 pp. 3142-3150, 2013

a4 sh7] =] A A

o1 o2
0|f&E", HI=
AlYostm | ARIS XIS S, LGHAL UEQINLE

Structural Optimal Design of the Frame of a Desktop Servo
Pressing Machine

Boo-Youn Lee" and Jin-Uk Jung®
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“Built-In Development Team, LG Electronics

Abstract Present research deals with an optimal design of the C-type frame of a desktop pressing machine to
minimize its deformation which plays an important role in accuracy of the machine. Deformation pattern of the
frame is analyzed by the finite element method. Design parameters are defined for the frame to derive an
optimal design. Displacement and weight sensitivities of the parameters are analyzed using the method of the
parametric study. On the basis of the response curves for the parameters, optimal designs of the frame are
proposed. Effectiveness of the optimal design is verified by analyses in the viewpoint of the deformation and
weight of the frame. Deformation of the optimized frame without increase of the weight is 87.5 % of the
original frame.
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[Fig. 1] Deformation of C-type frame by pressing load
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(@) (b)
[Fig. 3] 3D model of the pressing machine
(a) Full model (b) Half-symmetric model
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[Fig. 4] Finite element model of the pressing machine
(a) Exploded view (b) Assembly view
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[Table 1] Material properties of SS400

Young’s modulus 200 GPa

Poisson’s ratio 0.3

Density 7.85 g/cm3

Yield strength 250 MPa

Ultimate tensile strength 460 MPa
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[Fig. 5] Application of load at the ram and base
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[Fig. 6] Displacement of the original design
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[Table 2] Upper and lower bounds of design variables
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[Table 3] Optimal design results

Variables Initial Optimal design values
values | Case 1| Case 2 |Case 3
Ba 268 249.2 2754 2343
Bce 40 45.5 59.3 53.2
Bd 16 289 12.2 179
Be 16 10.9 18.4 22.8
Bf 16 189 12.0 12.3
Tnput Ea 180 | 134.2 150.6 151
para. Eb 50 39.0 39.2 53.2
(mm) Ec 34 | 301 | 302 | 308
Ef 20 19.2 20.0 22
Sa 20 21.0 23.0 16.8
Sb 95 94.0 78.1 86.7
Sc 25 20.5 18.5 234
Sd 25 299 20.0 29.8
u, (mm) 0.168 0.162 0.152 0.149
Ratio of u,
to the initial | 100.0 96.3 90.5 88.7
Output des.lgn (%)
para. Weight (kg) | 424.8 | 3849 @411.9 “32.8
Ratio of
weight to the | 16546 006 7.0 101.9
initial design
(%)

Note)Case 1: Weight minimization with displacement constraint
(u,<0.168 mm)

Displacement minimization with weight
constraint (weight <428.4 kg)

Weight minimization with displacement
constraint (u,<0.150 mm)

Case 2:

Case 3:
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A WS FHash
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