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Finite element numerical simulation analysis on section
distortion in bending process of tube

ZHU Chenglong, ZHANG lJie, HE Kangkang, LIU Ke
(Beijing Aerospace Propulsion Institute, Beijing 100076, China)

Abstract; NC rotary draw bending process of tube is a widely used manufacturing method in
industry. However, the whole process is a complex mechanics process with several factors coupling
interaction. It usually results in section distortion, wrinkling, thickness variation and springback,
which seriously affect the forming precision of the tube product. The present research is trying to use
an FEM numerical simulation method to simulate the manufacture process, and then to detect the
effect of process parameters (such as friction coefficient between tube and molds, load of pressure die,
feeding percents of tube, etc.) on the bending forming of tube. The current research builds an FEA
simulation procedure under ANSYS / LS_DYNA environment, and develops a simplified analytical
method to validate the FEM process. Based on such FEM procedure, the research computes
manufacturing process of tube bending was calculated with different technological parameters. The
effect of manufacturing parameters on section distortion of tube is analyzed in this paper.
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Tab. 1 Parameters of finite element simulation model
et BHNE BHLK kX (72 AERIBUE
R_centerline N = mm 87.5
Angle_bend_die Y ° 90
L EVIREE = 4
R_bend_die_cavity TR mm 17.5
Length_bend_die_tangent SRR EKE mm 87.5
R_pressure_die_cavity EEEEER mm 17.5
i WIREIE 2
Length_pressure_die FEEKE mm 52.5
R_wiper_die_cavity B R A mm 17.5
B A LT S8
Length_wiper_die TR mm 105
R_clamp_die_cavity FHERER mm 17.5
P2 YIRGIE 23
Angle_clamp_die_fillet Je B R A ° 85.2
Length_tube BRKE mm 500
SESH R_tube L=ANTTE 2 mm 17.5
Thick_tube ERER mm 1.5
R_mandrel AR mm 7.25
UL S5
Length_mandrel SHKE mm 200
Ang_bend Tl ° 90
Velo_tan BB B mm/ms 3
SR ERTESH Pressure_force FEEEE S kN 50
Retrieve_mandrel oy g GER Y mm 50
Clamp_in b3 LYN:T mm 0.05
Density PR kg/mm® 0.783e-5
Yangs_modu BRER GPa 198
HHSE
PoissonsRatio JHMAHE 03
YieldStress JE RS GPa 0.205
mu_Bend SEHEHERRN 0.2
mu_Pressure BESEEERRAN 0.25
EEFH mu_Clamp FESIEEERN 0.6
mu_Wiper B SR E R 0.06
mu_Mandrel TEH G HREE AR 0.06
A 5 R KRR BN AR (BN
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