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Abstract; Finite element model of big arm of MD-1200Y] palleti-
zing robot was established, the accuracy of the finite element
model was verified by modal test.By static analysis taking into ac-
count dynamic factors, constrained modal analysis, vibration re-
sponse test and frequency response analysis to determine to use
minimal mass, maximizing the first and second natural
frequency, minimizing the maximal stress, minimizing the maxi-
mal deformation and as the optimization objectives. Taking struc-
ture parameters as design variables and boundary conditionsof de-
sign variables as the constraint conditions, the approximation
models of objective functions and constraint functions were estab-
lished by the Box-Behnken and the RSM. The optimal solution
was obtained by using NSGA-II algorithm. The results show
that, in the case of the first two natural frequencies were in-
creased, the structural stiffness and vibration stability were im-

proved, the influence of vibration on fatigue damage of parts was
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reduced, meanwhile the maximum stress and deformation within
allowable values range, the mass reduction was 11.3%. The va-
lidity of this lightweight design method was verified.

Keywords: palletizing robot; big arm; multi-objective lightweight;

static analysis; modal analysis;frequency response analysis
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Figure 1 MD1200-Y] palletizing robot model
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Figure 2 Simplified model of big arm
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Finite element model of big arm

Figure 3
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Figure 4 Modal validation comparison
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Table 1 Comparison between the experiment and FEM

model for the modal frequencies

WA K B A7 IRTHEAS R 2% /
i/ Ha i /He %
1 310.43 325.68 4.68
2 383.75 374.41 2.49
3 561.62 531.75 5.62
! 590.07 573.91 2.82
5 602.15 589.16 2.20
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Figure 5 Defining load and displacement

boundary condition
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Figure 6 Force on front hinge hole of big arm
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Figure 7 Orientation of big arm front hinge

hole force face

32.270 Ma:
28.685
21.100
21.515
17.931
14.346
10.761
7.1757
3.5907
0.005 757
[MPa]

B8 mAZH

Figure 8 Stress nephogram
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Figure 10 The first two constrained modes of big arm
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Table 2 The first four natural frequency of big arm
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model ofbig arm at 605 Hz
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Figure 14  Vibration velocity curve of node 12018
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Table 3 Initial value and value range of design variables

Bt it A B AE/ mm BUH A8/ mm
x — 5 SE AR T LK 70 70~170
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2 =S ST AR LK 100 100~180
xs I T BEJE 12 6~12
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Table 4 Experiment design matrix
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Table 6 Optimization results of structural parameters
mm
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Table 7 Optimization results of objective parameters
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Figure 17 Comparison of frequency response curve for

the optimized model and the initial model
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Structure performance of optimized model
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