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ABSTRACT

In this study, the optimal design for the support and the binding device for the protection of crops for the
maximum allowable stress of the shape necessary to minimize volume has been proposed. Optimization of the
support and the binding device for the crops should be designed to support businesses in terms of profit, in
part to reduce the material, and to profit from the ecase and speed of working that part of the farmers. We
used CATIA for the mechanical design and the ANSYS program for the structural analysis. Additionally, the
optimization was performed by PIAnO with seven design variables for the binding device and three
parameters for the support. The weight method using a multi-objective function was also determined by the
Pareto optimal solution. The volume of the binding device in the optimum design result was found to be
reduced by 16%, from 2.278e-005m’t01.912¢-005m>. From the result, we confirmed the effectiveness of the
design method proposed as a multi-objective function optimization problem.
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Fig. 1 Sample devices of crops support and binding
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Fig. 2 Simple design of binding device in the
market

Fig. 3 Analytical model of the new binding device
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Fig. 4 Design parameters of the binding device
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Fig. 5 Design parameters of the support
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Table 1 Parameter data of the binding device

No. Design Min Initial Max
Variables (mm) (mm) (mm)
Ty tl 1 3 4
Ty hl 1 5 13
T3 h2 25 37.7 65
Ty h3 1.5 5 5
T 11 110 125.65 160
T 12 60 77.2 130
Ty 13 15 28 50

Table 2 Parameter data of the support

N Design Min Initial Max
% | Variables (mm) (mm) (mm)
Tg hl 80 100 120
Ty h2 15 20 30
T19 a (a) 5 (b) > (C)

Table 3 Impact factor of design variables

Design Variables
xl | x2 | x3 | x4 | x5]x6]|x7
Impact |w; | 0.5{08[0.2]0.7]0.3/0.6]|04

Facter |w,{0.5(0.2/08]03|0.7|04 0.6

(a) (b) (c)
Fig. 6 Supports fixed body shape
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Table 4 Optimal value of parametric variables

Variables | x1 x2 x3 | x4 | x5 | x6 | x7

Optimal
p 1 | 1.019 | 25 | 1.5|110| 60 | 15
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Fig. 7 Pareto optimization of the entire graph Case
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