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The Prediction of Elastic Deformation of Forging Die
to Improve Dimensional Accuracy
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Abstract

In this paper, the elastic deformation of cold forging die has been investigated to improve the
accuracy of forged parts with FEM analysis and experiments using the strain gages. In the finite
element analysis, two types of analysis are used to predict elastic deformation of die. The one is that
dies are considered to be elastic body from initial stage to final one, and the other is that the dies are
considered to be rigid body during forging simulation and then considered to be elastic body at elastic
analysis. Considering the results of analysis and experiments, it is likely that the analytical results are
in good agreement with experimental inspections. The method using the elastic assumption of die
relatively takes a lot of time to simulate the forming operation. However, It is better that using an
elastic die to predict not only the shape of product but also filling of die cavity.
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Fig. 1 The strain measuring system using the
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The Procedures of FEM analysis t ' Elastic Assumption

as final step

{strain)

as final step
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as starting in 4th stage

(effective strain)

Fig. 4 The Procedures of FEM analysis under the elastic assumption of forging die

The Procedures of FEM analysis | ' Rigid Assumption |
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Fig. 5 The Procedures of FEM analysis under the rigid assumption of forging die
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Fig. 6 The elastic strain measured by strain gauge
in die for ball stud forging
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Fig. 8 Strain distribution of die considered to be elastic body from the beginning to final state
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Fig. 9 Strain distribution of die considered to be elastic body at final state
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Fig. 10 Comparison of elastic deformation of W.C insert between original and
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It is shown that the elastic deformation is smaller than that of unloading state
as much as 0.009 ~ 0.016mm by internal pressure owing to the applied load

Fig. 11 Comparison of elastic deformation of W.C insert between original and
deformed shape at final state

HEXE dehia gled, )= @24 433
Fol da Wgel 88 dEe) & &Y £X

e mo

2615

UERIT 9. B3 2E = A4%7} wht
2o Aol o8 Ho) FHLYo)



2616 HEFE  olgd - olH S

11061,
= 4‘{1!11 "

Zoom -WC Tip(H)
=08 - Obj 1

OPERATION 1 Step 1 Strain {X/R) (mmymm)
-0.044E-1
L"‘cEs

- Stress Ring(E)
: Obj 2

©
g
1
~
4
8
z

“IOMMSAREy CTIOAMOOTSS
"o "
§

Height (x10E2) (mm)

e

=

[>]
1

00386

g <

) 3 (10E-1)
=4
0156 =

Qo»

WO T TIT T TT T T T T T T T T T | 0 00203E-1
544 0208 : 043 0468 [3: ]
Radlus (x10E2) (mm) Obpct 2

Fig. 12 Strain distribution of die considered to be rigid body
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