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Fig.1 Schematic diagram of three—axis
free bending system key parts
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Fig.2 Schematic diagram of five—axis free
bending system

dq
B
(ML)

A, B
]
As A,
(b) B 2

H3 AMEETHRG
Fig.3 Six—axis free bending system
12 BN LA S AR [R]TE RS 4 1 25
o okl A R G AR s
Bl B R 5 4 A ] i AL X
5 R[] 20 9K o S, T A 7S A
H S I R Ge D, 2 Hss sh Bt Y

2016 4E55 23724 1] - RiEEEEA 17



>
iifﬁijcﬁ COVER STORY

SO U 38 5 T R AL e A ARl
WIB BRI, T Stewart—-Gough
Platform FFHRALI IS U 3, 2
SN AR AR 2 iz SR 4
G175 1 H S il R GRS T =k
FOTLAH A P25l 2R e P HAT 3 — A
B AE T H AT LSS S 1 1Y
2L R A AR s R BN AR ek s
ORGP BB R R

EM=4amEHMAEIZ
534 i E B RS R B
1 TZahniz
=Y R RS T
EE AR DU AR SR U
il A S A DR PR DR
Bk o o R i S AR Y 15 5B AN
BB RS I — B BRI R
B EL B L, RS A
R, B0, ZihIim ¢, % RF
S8 K 4 FR X — B A
AT LTI BE

E4 EFRTENLMSBEREE
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Fig.6 Finite element simulation of tube
free bending
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Fig.8 Four-axis free bending system developed by Tokyo Institute of Technology
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State-of-the-Arts in 3D Free Bending Technology and the Future Application in

Aviation Manufacture

GUO Xunzhong', MA Yannan', XU Yong’, ZHOU Shujun’, ZHANG Shihong’, TAO Ji¢'

(1. Institute of Advanced Materials and Forming Technology, Nanjing University of Aeronautics and Astronautics,

Nanjing 211100, China;

2. Institute of Metal Research, Chinese Academy of Sciences, Shenyang 110016, China;
3. Nanjing Hecin Intelligent Equipment Co., Ltd., Nanjing 210046, China)

[ABSTRACT]

Three dimensional free form bending technology was recognized as an important technical innovation in

the field of plastic forming. 3D free bending system of complex components can realize high precision and non-die form-

ing of pipe, section bar and wire rod under different bending radii, which has formed a huge challenge to the traditional

bending technology of metal components. This article systematically introduces the basic principle of free form bending

technology, the technical advantages of three-axis, five-axis and six-axis free bending system, key process parameters and

forming defects, research progresses of related technology and equipment and the application prospect of this technology in

the manufacture field of hollow complex bending component is given.

Keywords: 3D free bending technology; Flexible forming; Hollow complex bending component; Aviation manufacturing
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