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Simulation Study of the Impact of Loading Paths on Hydroforming of

Tubes with Variable Cross Sections

WANG Hong-ji, XU Ying-qiang » ZHOU Jie-kui
(School of Material Science and Engineering. Hefei University of Technology, Hefei 230009, China)

Abstract: By using Dynaform software, the impact of loading paths of axial feeding and internal pressure on hydroforming

of tubes with variable cross sections is discussed based on the appropriate amount of the total axial feed and the maximum inter-

nal pressure. Results indicate that the double

linear loading pattern in which the feeding speed in anterior stage is larger than

that in the posterior is the best loading path, and the step-loading pattern excels the linear loading pattern a lot, and the step-

loading pattern reaches its optimization when the feeding pressure falls into 40~60 MPa.
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Fig. 1 The drawing of tube with variable cross sections
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Fig.2 Finite element model
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Fig. 3 The thickness distribution under reasonable pa-

rameters
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Fig. 4 Different axial feeding paths
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Table 1 The forming results under different axial feeding
paths
kR E/ADBEIE /mm EKBEJE/mm BEJE2E/mm
B 1 0.610 6 0.806 2 0.195 6
BEAz 2 0.595 8 0.799 5 0.203 7
B 3 0.615 8 0.799 4 0.183 6
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Fig. 5 Different linear loading paths
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Fig. 6 Different step-loading paths
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Table 2 The forming results under different linear loading

paths of internal pressure

NE AR BR/NBEE /mm fKEEE /mm BEJE2E /mm
A 1 0.610 6 0.806 2 0.195 6
A 2 0.601 2 0.803 4 0.202 2
A 3 0.606 3 0.804 3 0.198 0
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Table 3  The forming results under different step-loading

paths of internal pressure

AR B/MEEE /mm KB /mm BEJE2E /mm
A1 0.609 4 0.806 1 0.196 7
AT 2 0.6112 0.805 9 0.194 7
Az 3 0.605 4 0.807 3 0.201 9
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Fig. 7 The loading path after optimization
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Table 4 The forming results under loading path after opti-
mization
AR /MR / mm e i KBEJE /mm
R e 0.613 2 0.802 4
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Fig. 8 FLD under loading path after optimization
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