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Prediction and optimization on folding defect for connecting rod based on
secondary development of Deform

Wu Huan, Chen Kang, Dai Xiandong, Huang Sitao, Sun Yang, Zhang Jinliang, Cao Jianguo
(School of Mechanical Engineering, Sichuan University, Chengdu 610065, China)

Abstract: In order to solve the folding defect in the production process of marine connecting rod in a certain factory, the optimization a-
nalysis was conducted by software Deform. Since the folding defect of connecting rod was not accurately predicted by the folding angle that
comes with the software Deform, the folding probability index was embedded in the software Deform by secondary development to predict
the folding defect, and the prediction result was consistent with the actual situation. Then the cause of the folding defect in the fillet transi-
tion zone was found by material flow analysis. The influences of fillet radius in blank fillet transition zone, final forging temperature and
die pressing speed on the folding probability index were explored, and combined with orthogonal experiments, the optimal process parame-
ters were found and simulated in the software Deform after the secondary development. The simulation result shows that the folding condi-
tion is greatly improved. Finally, the factory trial production was carried out. And the shapes of obtained forgings are refined, the folding
rejection rate is reduced from 20. 97% to 0. 91%, and the microstructures and grain sizes reach the production requirements, which veri-
fies the effectiveness of the process optimization and provides a reference for the optimization of similar folding defects.
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Fig. 1 Schematic diagram of connecting rod part
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Fig. 2 Folding defect of connecting rod

(a) Folding defect in fillet transition zone (b) Details of folding defect
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Table 1 Setting of simulation parameters in Deform
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Fig. 3 Nephogram of folding angle for finite element analysis
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Fig. 4 Schematic diagrams of fold formation probability

(a) Increase of surface area
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Fig. 5 Flow chart of secondary development
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Fig. 6 Nephogram of folding probability index
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Fig. 7 Schematic diagrams of material flow during forging process
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folding probability index
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Fig. 9 Influence curve of final forging temperature on folding

probability index
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Fig. 10  Influence curve of mold pressing speed on folding probability index
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Table 2 Arrangement and calculation results of orthogonal

experiment
X & iy 242/ SRR, BRI R raR

mm C (mm - s™") eI
1 150 950 75 1.26
2 150 975 100 1. 04
3 150 1000 125 0.95
4 175 950 100 0. 89
5 175 975 125 0.62
6 175 1000 75 0.65
7 200 950 125 0.98
8 200 975 75 0.45
9 200 1000 100 0. 49
ky 1. 083 1.043 0.787 -
k, 0.720 0.703 0. 807 -
ks 0. 640 0. 697 0. 850 -
&= 0. 443 0. 346 0. 063 -
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Fig. 12 Nephogram of material flow relocity for forgings after optimization
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