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Analysis of Metal Flow in Radial Forging Process for Barrel Rifling

FAN Li-xia, WANG He, WANG Zhi-gang
(School of Mechanical Engineering, Nanjing University of Science and Technology, Nanjing 210094, China)

Abstract: A 3D axisymmetric FEA model was built by the commercial finite element code Abaqus to simulate the deformation of
the barrel rifling during the radial forging process and the metal flow during the rifling forming process was analyzed. Additionally, the
influence of the mandrel and the percentage of reduction were investigated in order to optimize the process parameters.
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Fig. 1 The FEA model of radial forging for rifling
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Table 1 Geometry of the barrel rifling and mandrel used in modeling
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Table 2 Mechanical properties of the barrel material
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Fig. 2 The cross-section view of the barrel and the possible de-

fect

o SEFRTEE ], M 4 A3 5 rh ot Bl 2k 22 [) 1) e
A 2a R, BRI (o BUBE N -45° ~
45°) S5 BN ZE S @ AREAS [ [a] B 1442 )
SIESLANE 3 BN, % R E) B B IR AR O RS
BREK, BETEESLEHT 2.6 ms B IR b5 32 fills
B, E0~2.6 ms N, BEMORME R 288 — 3K,
SR AT R B i ELRE AR

B I 2 U ) (] R BAE I AE 2.6 ~ 8. 8 ms,
S IRMBHE R AT R, 5 S 0 1w (i &l 2b
TR ) B MR o i MR S A B, LR 4 S A
R 8 00 T 320 9 07 A R ) B 2R P i o %
s o3 A LA [ sl A SRy 24150 AT A RSk R R
A RBRRIBREER BISOE MRS S 545 1256
Sy APRHERRFT 3 AR v %) ) ) 3 2l N BH I, R B
AU [ PR ) 4 J8 VR I X6, A B A R 4, T
SR UL A F 4 e AR /0 S B T A 5 Sk R



CERE B | AR Y LS Y &8 T sl 5 2

D 8. 8 ms JT AR X BRI BRI SR, it
TSk 0 PR T 1 RO BB B

CesIpIR
3.00
2.95 o606
6@¢i’f.j'“fﬁfi®@a

2.90 S 00

E 2585 =N

=
2.80 —e—(0) —e—13ms — 2.6ms —o— 6.6 ms
2.75 —+—70ms —a— 75 ms —=— 8.8 ms

-0.8 -04 0.0 0.4 0.8
x/mm

K3 B BINIZ SRR [ ] B4R ] i )
Fig.3 The radial flow of inner material in the barrel in differ-

ent times
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Fig. 4 Displacement distribution of the material near bore
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Fig.5 The deformation of the barrel
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Fig. 7 Variation of deformation with percentage of reduction
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