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Numerical simulation on three-roll planetary rolling process for
304 stainless steel pipe blank

Jin Ri, Chu Zhibing

( Department of Materials Science and Engineering, Taiyuan University of Science and Technology, Taiyuan 030024, China)

Abstract: In order to explore the feasibility of application for the three-roll planetary rotary rolling process in the high-strength alloy pipe
processing field, the pre-treatment model of three-roll planetary rolling was established by determining the coordinate change matrix be-
tween roller and rolled piece and using finite element simulation software Abaqus. Then, the three-roll planetary rolling process of 304
stainless steel pipe was simulated, and the deformation behavior of metal during the pipe blank processing was studied. Furthermore, by
analyzing the metal flow behavior, deformation law, rolling force and roundness of tube blank in the simulation results, the feasibility of
the three-roll planetary rolling process of 304 stainless steel pipe was verified. The results show that 304 stainless steel pipe has a stable
rolling force during the rolling process, the deformation amount of tube blank reaches 75% , the roundness of tube blank is good, and the
surface of pipe blank has no obvious spiral marks. Thus, these simulation results are of great significance for the three-roll planetary roll-
ing process study of high-strength alloy pipes.
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Fig. 1  Structure diagrams of three-roll planetary rolling model
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Fig. 2 Coordinate change diagram of three-roll planetary rolling
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Fig. 4 Schematic diagram of planetary roller model
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Fig. 5 Mesh distortion state and residual stress distribution at surface of pipe blank under different friction factors

BRI AR AR TR S, 3 o 45 3 1T P A% 1
HHL RS T TXE Fe 4087 T 6, il 25 JEE 482 DR B30 i
WK, £REREHNESIRZIEAEREL, £IZMW
R B B R B s e A R R T AL R AR Ay
NS5y MRl L, B EE 4R R RO N R, AR AL
il 5 BB A SR T LT, FRAYI 7740 A B B o
TR, ER S IR A XA ) R 4
AR ELH e (Bl 6) mysrtral i, mARBEE
PRI R G, S diesN, EELT 19 sh
kiR, K6 H, MEEEEEECK 0.2 i, %L
Jih B sh i, HELH R, WA RRRTE
700 kN |1 YEEERECH 0.3~0.5 B, #Lii 71 i
LARETE 500~ 600 kN, HAEEIHECH 0.3 #1 0.4
T EELH S M A R e, W EE R BCA 0.5 1,
FLA I il ZeAE X sh A K M EERIIECH 0. 6 B,
L I ¥E N, (B shik, MR K ELH
10 Bl 2 7 E 5 v L AR A Al R A i DA SRS B
800
700 :
600 :
500 :
400 -
300 ]
200 ]
100 :
0:
-100 ]

HL51 J1/KN

o 1 2 3 4 s
i [A)/s
Bl 6 ANFEEREHECT ELH1 T th2k

Rolling force curves under different friction factors
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Fig. 7 Equivalent stress of pipe blank during extension

deformation process
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Fig. 8 Equivalent stress of longitudinal section of pipe blank
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