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Plastic deformation law for axial rolling-forging of thin-walled forked ring

Zeng Fanfei, Zhuang Wuhao, Wang Zixi
(Hubei Key Laboratory of Advanced Technology for Automotive Components, School of Automotive Engineering,
Wuhan University of Technology, Wuhan 430070, China)

Abstract: The distributions and evolution laws of the deformation field quantities such as equivalent stress and equivalent strain as well as
the forming load during the axial rolling-forging of thin-walled forked ring were studied. Then, a finite element simulation model of the axi-
al rolling-forging for thin-walled forked ring was established based on software Deform-3D platform, and the deformation field quantities
such as equivalent stress and equivalent strain and the forming load data during the forming process were extracted. The results show that
during the axial rolling-forging process of thin-walled forked ring, with the increasing of deformation amount, the equivalent stress and
equivalent strain values gradually increase, and the equivalent stress values of upper and side ribs are significantly larger than those of
lower rib, with a higher degree of deformation. The conical die mainly bears the z-direction load, which gradually increases with the in-
creasing of deformation amount, with a maximum value of 134 kN. Thus, by revealing the plastic deformation law during the axial rolling-
forging process of thin-walled forked ring, a theoretical basis is provided for realizing the axial rolling-forging of thin-walled forked ring.
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Fig. 1  Structure schematic diagram of thin-walled forked ring
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Fig. 2 Process principle for axial rolling-forging of

thin-walled forked ring
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Fig. 3 Structure schematic diagram of blank
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Fig. 4 Finite element simulation model for axial rolling-forging of

thin-walled forked ring

Hi o, IHEBRAN SR o, JHER E 5
FETESHUNE 1 i, 1E Deform-3D 34,
IVEIR I TE % 12 ol 23 58 B BR IC 05 LT 530 B[] 428 4
G EES RS, A T A Ry BB R sk
R AT LA S A v SO AR 5T X AR
=R B B Ry = O | EEA LN W IB Y R S T
EANG, ML) B 5512 sl S5 R000 RS MR 2 A
NEEEgy, [FEHERE R ESE B 8, HERL A
iz ol A 1) 1F 4532 sl AR AR 5 Bkt 2 ) P AR K
1 HEIRFHEEERRIZEARTHETESH

Table 1 Main parameters of finite element simulation for

axial rolling-forging process of thin-walled forked ring
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Fig. 6 Experiment result for axial rolling-forging of thin-walled

forked ring
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Fig. 5 Axial rolling-forging process of thin-walled forked ring
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Fig.7 Comparison diagram between simulation and

experimental results of rib heights
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Fig. 8 Equivalent stress distribution nephograms for axial rolling-forging of thin-walled forked ring at different time
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Fig. 9 Equivalent stain distribution nephograms for axial rolling-forging of thin-walled forked ring at different time
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Fig. 10 Schematic diagram of point selection method on outer

wall, middle layer and inner wall of each rib
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Fig. 11 Distribution diagrams of equivalent strain on outer wall, middle layer and inner wall of each rib at end of forming

(a) Upper rib

(b) Lower rib

(¢) Side rib
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strain for each rib
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Fig. 13 Variation curves of loads in three directions of conical

die during forming process
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