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Forging Process Design for Dimensional Accuracy of an Irregular Shape Product

8. H. Lee’, C. H Choi(Grad. School, Kyungnam Univ.), 8. T. Kim(Hyundae Machinery Forging Co.),
Y. J. Kim(Mechanical Engineering, Kyungnam Univ.)

ABSTRACT

A rear axle spider in an irregular shape, which is used as a part in the braking system of a vehicle like a big
truck and a trailer, iz subjected to a large torque and hence requires both strength and endurance over the brake heat.
This part should be therefore manufactured in dimensional accuracy. The practical manufacturing process of this
irregular product requires the heat treatment process after hot forging and then the cold coining process for the
dimensional accuracy. At the present study, the warm coning without the heat treatment process was proposed to
employ the residual heat due to the hot forging process. And also the trimming and piercing process was designed
using the rigid-plastic finite element method. The mechanical properties were discussed and alzo commented upon.

Key Words : Rear axle spider(¥ z}% 2 3lo]), Rigid-plastic finite element analysis(7 2“4 #5284 #4), Warm
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Fig. 1 The existed and the proposed manufacturing
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Fig. 2 Comparison of the forging processes
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Table 1 Conditions for FE simulation

Conditions Value
Material of die AISLHI3T=1507
Marerial of billet ATRI-1025(T=1205"%"
Friction Congtant shear friction 0.3
Tolerance of contact 0.005 mm
Condition of temperature Iso-therrmnal
207 To= 74453 & 4 MPa
Flow stress 2807 To= 544 & M npa
1205 0=66.19 &Y MPa

Table 2 Mechanical properties of AISI-H13(1507)

Properties Value
Tield Strength 1600 MPa
MWodulus of Elasticity 191 MPa
Poisson's Ratio 0.3
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Fig. 5 Blocker and finisher products by FE simulation
and experimental
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Fig. 8 Forming loads in cold and warm coining
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Table 4 Measured hardness values
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