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Analysis on Springback of Big Diameter Thin-Wall Tube Bending Forming
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[ABSTRACT] Based on plastic mechanics to-
tal strain theory, big diameter thin-walled tube bending
forming is researched by assuming that only axial stress
and strain in every fiber layer exist during tube bend-
ing process. The strain calculation equations of tube
bending process are created by assuming the function
of neutral layer offset angle and cuneiform angle with
the angle coordinate. Then the stresses are gained by the
relation of strain and stress, and the contact pressure and
friction between die and tube are obtained through the
integrating of stress on section and the force equilibrium
in differential element. Outside force is calculated
through the integrating of inner force on boundary.
At last the coefficient of the function of neutral layer
offset and cuneiform angle in bending segment are
calculated through the force equilibrium equation and
energy equilibrium equation. Thereby the springback
angle is calculated and the influence law some process
parameters to springback is analyzed.

Keywords: Big diameter thin-walled tube Bend-
ing forming Springback Mechanics modeling
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Fig.1 Section diagram of bending segment of tube
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Fig.3 Force analysis of bending segment
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Fig.4 Schematic of the section Layers
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Fig.5 Schematic of force equilibrium

in differential element
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Fig.6 Influence curves of bending angle
to springback angle

4.2 13T i FEX EE AW

P 7 SRR R AR (RD) AR 1.5.2.5 4 B Y
SAMEEA. HAaMitRSESE 41 P HRE. A
P e T LA B D), 10 T A R A o e A% o 39 K 3%
y,
43 HEREE R REALER M AR

PE 8 I 9 415 okt bk ok BE R MR k4 B 5
A i E 3 B b CE A TR R R B R RO [
SR SR | bR (L4 2 n=0.2, 720 B7 B4 i 1L 3 3L
Xt AR m , BRI R B B=745MPa, HABZH
4.1 Y.

http://www.cnki.net



'ﬂl, N, \/\ »
RESEARCH %*lt‘I

25¢

——RIDH 1.5
~ 20 _aRIDKH2S
T 15t ——RD}4
&
g 10}
=
05}
0 i i 1 ul
20 40 60 80 100
Bl ()

7 Aaxt o Fizate i f YAk g
Fig.7 Influence curves of relative bending
radius to springback angle
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Fig.8 Influence curves of harden coefficient value
to springback angle
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Fig.9 Influence curves of hardenablity value

to springback angle
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