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A Development of Automation Program for Forging Die
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Design of Non-Axisymmetric Parts
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Soon-Hong Kwon', Jong-Ung Choi

<Abstract>

This study described computer aided die design system for
cold forging of non-axisymmetric parts such as gears and
splines. To design the cold forging die, an integrated approach
based on a rule-base system and commercial F. E. code were
adopted. This system is implemented on the personal computer
and its environment 1s a commercial CAD package named as
Auto CAD. The system includes four modules. In the initial data
input module, variables which are necessary to design of die are
inputted by user and die material are selected from the database
according to the variables. In the analysis and redesign module,
stress distribution acting on the designed die i1s analyzed by
commercial FEM code NISA I with elastic mode. If die failure
predicted, the designed die would modified in four ways to
prevent die failure in both states of stress free and pressurizing.
The developed systemm provides useful date and powerful
capabilities for die design of non-axisymmetric parts.

Key Words @ Non-Axisymmelric Three—-Dimensional Paris,
Stress Concentration, Computer Aided Die Design
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I'ig. 1 Structural diagram of the developed system
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Table 1. Specifications of gear and design variables
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Table 2. Calculated resulls of die variables
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Fig. 3 Stress distribution on the designed die
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I'ig. 4 Stress distribution on the modified die
(Do = 250.0 mm)
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Fig. 6 Stress distribution on the die with two
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Table §, Calculated results of die variables for
stress ring matenial STDI11
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diameter

Contacl pressure 576.368 [ N/mm° ]

"’!‘He:}retical interference
_ 05438 [ mm |
fit tolerance

Table 6. Calculated results of die variables for
stress ring_ mateyigl SC_[?M =

Optimum di-visinn ,
P : 94.3904 [ mm ]
cdiameter

Contact pressure 289.081 [ N/mm° ]

Theoretical interference

1 0.3321 [ mm |
fit tolerance

Fig. 7 Schematic drawing of designed die with
modified die materials
(insert : SKIIY, stress ring : STDI1)

FFig. 8 Schematic drawing of designed die with
modified die materials
(insert : SKII9, stress ring : SCM4)
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Fig. 9 Stress distribution on the die with modifid
die materials
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Fig. 10 Stress distribution on the die with modified
die materials
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