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Impact of pressure die on springback and section deformation of
rotary-draw bending of rectangular H96 tube

ZHU Ying-xia, LIU Yu-li, YANG He, LI Hai-ping

(State Key Laboratory of Solidification Processing, School of Materials Science and Engineering,

Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: In order to control springback and section deformation of rotary-draw bending of rectangular tube, the finite
element model for springback and sectional deformation prediction, which considers the loading and velocity conditions
of pressure die, was established and verified by experiment. Based on the model, the impact of friction coefficient,
pressure and boosting velocity of pressure die on springback and section deformation of H96 rectangular tube was
investigated. The results show that the larger the friction coefficient and the clamping pressure are, the smaller the
springback angle and the cross-section height deformation are. However, the impacts of pressure die on deformations of
cross-section and longitudinal-section are completely opposite. The change of boosting velocity within core-filled area
can influence the springback amount, while not exacerbate section deformation at the same time. Then, the combinations
of pressure die boundary conditions of variable boosting speed were proposed. And by which, it is realized that
springback angles are decreased by 55.31% and 36.45%, respectively, for bent tubes smaller than 90° or no less than 90°.
The cross-section height deformations are reduced by 1.79% for 60° tube on average, and 5.98% and 6.35%, respectively,
for 90° tube and 120° tube at most.
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Fig. 1 Deformation of cross-section and longitudinal-section
of rectangular tube: (a) Cross-section deformation;
(b) Symmetrical longitudinal-section of inner flange before and

after ovalization
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Table 1 Experimental and simulation conditions

Bending velocity/(rad-s ') 0.5
Clearances between tube and dies/mm 0-0.2
Bending angle/(°) 30, 45, 60, 90, 120, 150
Bending radius/mm 40
Flexible core number 4
Clamping pressure of pressure die/MPa 3
Boosting velocity/(mm-s ") 22.96
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Table 3 Parameters of pressure die boundary conditions in

simulation
Friction Clamping Boosting
coefficient pressure/MPa velocity/(mms ")
0 3 0
0.19 9 11.48
0.3 18 22.96
27 28.7

34.44

Contact pair Friction coefficient

Pressure die-tube 0.30
Mandrel-core die-tube 0.10
Clamp die-tube 0.60
Wiper die, bending die-tube 0.19
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Table 4 Four groups of parameters combinations of pressure

die boundary conditions

o Clamping Boosting
Boundary Friction )
o ) pressure/ velocity/
condition coefficient 5
MPa (mm's )
Combination 1 0.3 3 22.96
Combination 2 0.3 27 22.96
19.52(<<60°);
Combination 3 0.3 27
22.96(>60°)
34.44(<<60°);
Combination 4 0.3 27
22.96(>60°)
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