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Numerical Modelling Study on Warm-Hot Necking and
Wall Thickening of Thick—Walled Tubes
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GUO Yong—qiang, CHEN Yu—jin, ZHENG Jian, WAN Song
(Beijing Research Institute of Mechanical & Electrical Technology, Beijing 100083, China)

ABSTRACT: Objective This study mainly focused on the characteristics of cone—shaped necking process under warm or
hot conditions of the thick—walled tubes at both ends, and the impact of different process parameters on the wall thicken-
ing. Methods Through choosing reasonable temperature field simulation parameters such as material model and thermome-
chanical coupling, etc, a finite element model was built. Based on the DEFORM bulk forming software, the simultaneous
warm—hot necking process at both ends of the thick—walled tubes was analyzed, and study was carried out on the strain—
stress distribution characteristics under warm or hot conditions. Results The influence curves for the impact of factors such
as tube necking coefficient, half cone angle of mold, t/dO value, friction factor and forming temperature on wall thickening
amount were obtained from simulation experiments under warm or hot conditions. Conclusion Tube necking process had
typical deformation phases, including cone bending stage, anti—bending stage and stable necking stage. The characteristics

of tube necking deformation under hot conditions were circumferential, axial compression deformation and radial thickening
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deformation. With the increase of cone angle of mold, and the decrease of necking coefficient, the thickening amount of

thick—walled tubes increased, besides, the thickening amount was influenced by friction factor, mold temperature and wall

thickness of the pipe. The research results provided basic technical data for the thickening of the wall thickness of the tube

necking process.

KEY WORDS: tube material; hot necking; tube wall thickening; finite element analysis
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Table 1 Finite element simulation of temperature field conditions

ST R A T L
" . PRI e PRRE resa
/(Ne(s*mm-C)") /(N-+(s+mm-C) /C /C
0.02 5 25 0.7 25 0.90 AISI5120 ( DEFORM PH‘JrE‘:;:)

1.3 #RHEESRE

PR A BT D R T 2R B DL 7 i 2
LR, R R B R AP E T RLAE R
KR TSI ISR A4 1 0 T2 7, 3R
e iR PSR X TR R A BRI Oy B2, DA
oAt R AR B 48 20Cr - 20CrMnTi B4 R AR

6507 ./,_,_.
& 600} e
=
b |
& 550
42‘
® 500}
=/
n
450}
0 02 04 06 08 10
N e
a 500 C

T AR BUIE By B K F DEFORM #4818 o i AL
SI5120 [k, 7R AIE B Bk H 20CeMnTi A48}
Gleeble SEEG A ">, W B8 ¥ A B oG4 L 5 T
T A AR T VA AR AR, RS T AR 2.0 ~2, AR
W £.0.1 ~5 5™, 20 ~ 1200 °C 1 Fl 9 B A4 7
2, HE AR R an & 3 iR,

_
(=3 S
==

Zhi o | MPa
3

[[R2)

=& =01mm
40 & =05mm™"

20 £ =1mm?!

B ~é=Som’
0 02 04 06 08 10
HN A e

b 1050 °C

N
)

¥

K3 BRI R I ) - BN AR 5 A 2k

Fig. 3 Flow stress—true strain diagram under some temperature conditions
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Fig. 4 Stress—strain distribution at different stages of the process
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Fig. 5 Relation curves of thickening amount and necking coef-
ficient, half cone angle of Mold under warm and hot

conditions
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perature under different friction conditions
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