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Determination of Elastic Recovery for Axi-Symmetric Forged
Products

T. H. Kim*, D. J. Kim*, B. M. Kim**, J. C. Choi**

ABSTRACT

' The dimensional accuracy of a final product is mainly affected by elastic die deformation during the forg-
ing and elastic recovery after the ejection in cold forging process. The investigations on elastic recovery are
not so much as those of elastic die deformation. The elastic recovery can be determined by using the elas-
tic-plastic finite element analysis, but. this method has some limits such as poor convergence and long
computational time, etc. In this paper, a theoretical analysis for predicting the elastic recovery of a final
product in axi-symmetric forging process by using the rigid-plastic finite element method is presented. The
rigid-plastic finite element analysis of a cold forward extrusion process involving loading, ejecting process is
accomplished by rigid-plastic FE code, DEFORM. The effect of elastic die deformation on the final product
dimension is also considered. The calculated elastic recovery is compared with the analysis result of elastic~
plastic FE code, ABAQUS.

Key Words : Elastic Die Deformation(33 2] ©A4®% ), Dimensional Accuracy(4 AL %), Rigid-Plastic
Finite Element Method (444 $3t244) Elastic-Plastic Finite Element Method (8t44 #38 24%),
Ejecting Process(3% 3%), Elastic Recovery(#43] &),
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Table 1 material properties of workpiece and die.
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mat. AISI 1010 AISI D2
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v 03 03
yield stress 2265 [N/mm?} 2150 IN/mm?)

a2 FRL2ARTY T 2HHEFE vl ad)
7] s8] ABAQUSE °] 83t 27 238 247 g4
BAZ 7Pgste] 2o WY 9 339 AFANE AA
8l MRt Fig. 1(a)e Yol o]8d 89 A
& vehd AolH, Fig. 1b)e 271889 24 £ &
He AAEE RT3 ok A9 PN AXY
Aol 17Tmm7} @ WA sjAsig e AxPHo] &5
HYE 45 HEREAL Fig. 2(a)d JehliAch.

200.00
Dm
35.20

\
\

J : \}.
112.49

(a) dimensions of die
ABAQUS | I DEFORM
[T 17 Lol I
Ll
-
Lbg—
- (\
- \
11
1] |
P11 ]

(b) initial mesh systems of workpiece ond die

Fig. 1 Initial Mesh Systems and Dimensions of Die.
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Fig. 4 Stress Distribution of Die at Final Punch Stroke.
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Fig. 5 Stress Distribution of Die after Punch Remove.
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Fig. 6 Stress Distribution of Workpiece at Final Punch Stroke.
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Fig. 7 Stress Distribution of Workpiece after Punch Remove.
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Table 2 material properties of die insert and stress ring.
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