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Simulation Using Deform 3D and Production Practice on

Cold Heading Process of Aviation Bolts

LIU Bang-ping , CHEN Qu-ping s YAN Guo-rong » YUAN Kai
(China National South Aviation Corporation Co. , Ltd. , Zhuzhou 412002, China)

Abstract: Through analyzing and researching the cold heading process of bolts for a engine, some measures of heat treat-

ment were given, meanwhile using Deform 3D to simulate the cold heading process of bolts, optimization measures were also

taken to the cold heading mold. Thus the problems in the production process were effectively solved, with higher product quali-

ty and qualified rate.
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Fig.1 Cold heading process of a bolt
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Fig. 2 The cold heading part
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Fig. 3 Step/bend flaw in the first upsetting
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Fig. 4 Fold in the last upsetting
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Fig.5 Fold/crack in the last upsetting
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Table 1 The relation table of upset ratio and upset times
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Fig. 6 The result of simulation in the first upsetting
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Fig. 7 The result of production in the first upsettiong
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Fig. 8 The result of simulation in the last upsetting
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Fig. 9 The result of production in the last upsettiong
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Fig. 10 The results of simulation in the first upsetting u-

sing four cavity cone angles
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Fig. 11 The result in the last upsetting
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Fig. 12 Fold in the last upsetting
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Fig. 13 The result of simulation in the first upsetting

with the cone angle of 13°
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Fig. 14 The result of simulation in the last upsetting with

the cone angle of 13°
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Fig. 15 The result of the first upsetting
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Fig. 16 The result of the last upsetting (top face)
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Fig. 17 The result of the last upsetting(profile)
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Fig. 18 The section before adjustment
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Fig. 19 The section after adjustment
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Fig. 20 Contrast figure before and after annealing
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Fig. 5 The resistance hot wire heating
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Fig. 7 Contrast between wire feeding speed and extensive

iron content
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