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Process Optimization for Cold Extrusion of Connection Gear Ring

SHI Wei-bing', YIN Qiang’, YUAN Hai-bing', LI Ming-ming', GONG Ai-jun', HU Cheng-liang®

(1.Jiangsu Sunway Precision Forging Co., Ltd., Dafeng 224100, China;
2.Institute of Forming Technology and Equipment, Shanghai Jiao Tong University, Shanghai 200030, China)

ABSTRACT: The paper aims to analyze influences of different parameters on extrusion forming of connection gear ring. The
finite element method was used to simulate the extrusion process of connection gear ring. Influences of key parameters on the
extrusion pressure of punch, filling degree and material utilization rate of the punch were analyzed by orthogonal test and three
indexes were defined as object to be optimized in combination with the multi-island genetic algorithm. The initial chamfer angle
a and chamfer height /# of hot workpiece, the mandrel radius r, the inner radius of die r, and the fillet radius of die r; had dif-
ferent effects on extrusion results. And the normal pressure of punch was significantly affected and it monotonously decreased
with the increase of the inner radius of die r, and the pressure fluctuated with the change of other four parameters. The parame-
ters of the optimization scheme are ¢=30°, #/=5.0 mm, ,=23.0 mm, ,=30.8 mm, r5=0.5 mm. The filling of the teeth is well and
the burr is significantly reduced. The material utilization is the same as the initial scheme, but the extrusion pressure decreases to
54.1%, which is helpful to extend the service life of die.

KEY WORDS: connection gear ring; cold extrusion; orthogonal test; multi-island genetic algorithm; extrusion pressure
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Fig.2 Deformation condition by using coordinate grid
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Fig.3 Schematic diagram of cold extrusion process for con-
junction gear ring
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Tab.1 The parameters and simulation results of different schemes

F% hmm 60/(°) r/mm  r/mm  r;/mm WEBIE AR o MBLIE R 0,/MPa PRHFI R v%
1 3 15 20 28.2 0.2 1.044 1324.11 96.1
2 3 30 21 29.5 0.5 1.155 1259.81 96.1
3 3 45 22 30.8 0.8 1.038 1173.86 96.1
4 3 60 23 32.1 1.1 0.692 548.28 96.2
5 4 15 21 30.8 1.1 1.036 1112.97 93.7
6 4 30 20 32.1 0.8 0.848 601.30 89.3
7 4 45 23 28.2 0.5 1.044 1782.34 104.1
8 4 60 22 29.5 0.2 1.041 1372.47 98.6
9 5 15 22 32.1 0.5 1.198 1168.62 93.7
10 5 30 23 30.8 0.2 1.038 896.34 98.8
11 5 45 20 29.5 1.1 1.144 1131.36 93.8
12 5 60 21 28.2 0.8 0.970 1421.63 98.5
13 6 15 23 29.5 0.8 1.046 1517.92 101.4
14 6 30 22 28.2 1.1 1.044 1646.84 101.2
15 6 45 21 32.1 0.2 0.624 422.73 91.4
16 6 60 20 30.8 0.5 0.718 507.35 91.6
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Fig.4 Influence of parameters to extrusion pressure of punch
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Fig.5 Simulation results of initial and optimized schemes
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