Accepted Manuscript m

JOURNAL OF MATERIALS
PROCESSING TECHNOLOGY

Title: Simulation and experimental research of the free
bending process of a spatial tube

Authors: Xunzhong Guo, Yannan Ma, Wenliang Chen, Hao

== |

Xiong, Yong Xu, Ali Abd El-Aty, Kai Jin =t
PII: S0924-0136(17)30582-4

DOI: https://doi.org/10.1016/j.jmatprotec.2017.11.062
Reference: PROTEC 15536

To appear in: Journal of Materials Processing Technology
Received date: 2-5-2017

Revised date: 24-11-2017

Accepted date: 30-11-2017

Please cite this article as: Guo, Xunzhong, Ma, Yannan, Chen, Wenliang, Xiong, Hao,
Xu, Yong, El-Aty, Ali Abd, Jin, Kai, Simulation and experimental research of the
free bending process of a spatial tube.Journal of Materials Processing Technology
https://doi.org/10.1016/j.jmatprotec.2017.11.062

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.


https://doi.org/10.1016/j.jmatprotec.2017.11.062
https://doi.org/10.1016/j.jmatprotec.2017.11.062

Simulation and experimental research of the free

bending process of a spatial tube

Xunzhong Guo?, Yannan Ma?, Wenliang Chen®, Hao Xiong?, Yong Xu¢, Ali Abd EI-Aty¢, Kai Jin*
a College of Material Science and Technology, Nanjing University of Aeronautics and Astronautics,
Nanjing 211100, P.R. China.
b College of Mechanical and Electrical Engineering, Nanjing University of Aeronautics and
Astronautics, Nanjing 210016, P.R. China.
¢ Institute of Metal Research, Chinese Academy of Sciences, Shenyang 110016, P.R. China.
“Corresponding author: Kai Jin, Ph.D, Nanjing University of Aeronautics and Astronautics, Nanjing
211100, P. R. China, Tel/Fax.:+86 25 52112911.
Abstract: The free bending technology is regarded as a promising fabricating
technology in the recent years. Due to characteristics of complex product shape and
dieless forming, this technology arises more and more attention recently. Firstly, this
paper analyzed movement track of bending die based on the principle of free bending
technology. Then, distribution characteristics of equivalent stress and strain on tube
and bending die during different stages of the free bending process were analyzed.
Afterwards, this paper studied the influence law of clearance between tube and
bending die, fillet radius of guider, feeding speed on the tube free bending quality.
Relationship between eccentricity U of bending die and bending radius R of tube
relates to the bending program directly. In this paper, U-R relationship was obtained
by finite element simulation to verify the accuracy of the built model. FE simulation
and bending experiments were conducted based on the research results. The result
revealed that dimension of the bent spatial tube was close to the CAD model and
proved the reliability of U-R relationship. Deviation of the bending radius and

bending angle is supposed to occur due to springback after forming.
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