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Abstract

In this paper, a systematic attempt for estimating geometric dimensions of cold forgings is made by finite element
method and a practical approach is presented. In the approach, the forging process is simulated by a rigid-plastic finite
element method under the assumption that the die is rigid. With the information obtained from the forging simulation, die
structural analysis and springback analysis of the material are carried out. In the springback analysis, both mechanical load
and thermal load are considered. The mechanical load is applied by unloading the forming load clastically and the thermal
load is by cooling the increased temperature due to the plastic work to the room temperature. All the results are added to
predict the final dimensions of the cold forged product. The predicted dimensions are compared with the experiments. The
comparison has revealed that predicted results are acceptable in the application sense.
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(d) Final geometry of the product
Fig. 1 Basic approach to estimating geometric dimen-
sions of cold forgings
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Fig. 3 Forging sequence of the selected test example
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Fig. 6 Temperature distribution(C)
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Fig. 12 Test points for comparison in radial direction
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Table 1 Comparison of the predicted radial displace-
ment with the measured one in the case of t =

4.6mm
A
Springback of | Deformation| Prediction |Measurement|— X 100
Point| B
material(z) | ofdie(b) | (A=atb) (B)
P 0.015mm | 0.061 mm |0.076 mm | 0.047 mm 162%
0.011mn | 0.072mm |0.083 mm | 0.058 mm 143%
R 0.003 mm | 0.067mm [0.070 mm | 0.076 mm 92%

Table 2 Comparison of the predicted radial displace-
ment with the measured one in the case of t =

5.0 mn
A
Springback [Displacement| Prediction |Measurement|—— X 100
Point| B
of material(a) | of die(b) (A=a+b) (B)
P 0.016mm | 0.059mm |0.075mm | 0.050 mm 150%
Q 0.015mm | 0.076mn | 0.091 nm | 0.061 mm 149%
0.004 mm | 0.060mu | 0.064 mm | 0.065 mm 99%
y
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Fig.14 Test points for comparison in axial direction
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Table 3 Comparison of the predicted axial displace-
ment with the measured one

Prediction
Springback of | Deformation Measure A
t A=Ay + —x100
material{ Ay ;) lof die( Ay ) -ment (B)
Ay,)
4.6 0.058mm| 0.115mm  0.173mm| 0.17mm 102%
5.0 0.058mm 0.11mm 0‘156mn1 0.17mm 92%
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