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Lightweight design on drawing machine host frame based on MOGA
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Abstract: In order to solve the problem of high material cost of host frame for a certain type of 1200 t hydraulic drawing machine, for the
host frame of drawing machine, according to its structural characteristics, the lightweight design was conducted by the multi-objective ge-
netic algorithm (MOGA). Then, the static structural analysis on the entire host frame was carried out by Workbench, and the maximum
equivalent stress of the host frame was analyzed. Furthermore, based on the above analysis, the values of key design dimensions were op-
timized under the condition that the strength of the host frame was satisfied, a set of optimal design points were selected, and the static
analysis of the optimized host frame was re-carried out. The results show that the maximum equivalent stress of the optimized host frame is
191. 86 MPa, which can meet the requirements of the actual working conditions, and the mass is reduced by 39. 6%, which effectively
reduces the mass of the host frame and the material costs.
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Fig. 2 Structure model of host frame
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Fig. 3 Structural dimensions of host frame
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Table 1 Physical properties of materials

MR (kg - m™)  BIRELE/MPa JAAALL  JEARSREE/ MPa
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Fig. 4 Grid division of host frame
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Fig. 5 Boundary constraints
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Fig. 6 Equivalent stress nephogram of host frame
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Fig. 7 Vibration mode diagrams of modal analysis for host frame

(b) The second vibration mode

(e) The fifth vibration mode

(a) The first vibration mode
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Table 2 Modal analysis results of host frame
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1 1. 5356 4.53610 B TR D)
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3 2. 0665 4. 49490 R TR
4 2.1174 4.50850 AR
5 3.5307 7.33080 ANZEikea
6 4.3263 7. 43720 R
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(¢) The third vibration mode  (d) The fourth vibration mode

(f) The sixth vibration mode
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Fig. 8 Schematic diagram of design variables
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Fig. 9 State variables
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Table 3 Candidate design points
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Table 4 Comparison of dimension results before and after

optimization (mm)
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FREEJEEEE P4 580. 00 348. 10 360. 00
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