34 11 Vol. 34 No. 11
2013 11 TRANSACTIONS OF THE CHINA WELDING INSTITUTION  November 2013

mE Ak, WAKK, KEs

( 510006)

( shape from shading SFS)

. TG456.2 DA 1 0253 -360X(2013) 11 —0005 —04 56k
0 1
6 A)
. . TruDisk-<40003 . ( ).
1 N o1
1. NAC
5000 /s
500 x 512

150 mm x 100 mm x 20 mm
304

N N 4 " .
4 %
5 4 .
%@ﬁ%ﬁ |
o, 23233000
7 Btk
JC%#F
I{'E’-‘
1
Fig. 1 Schematic of disk laser welding experiment system
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2 0.6 m/min
Fig. 2 Welding molten pool with welding speed 0.6 m/min

3 1.5 m/min
Fig. 3 Welding molten pool with welding speed 1.5 m/min
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Table 2 Estimation of illuminant direction
ky Xk,
X ¢/rad 0/rad
1 244 x 244 1.009 5 0.604 0
2 244 x 244 1.009 5 1.042 6
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Fig. 4 Reconstruction shape of welding molten pool with
welding speed 0.6 m/min
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Fig. 5 Reconstruction shape of welding molten pool with
welding speed 1.5 m/min
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Fig. 6 Surface of welding molten pool with speed 0. 6
m/min
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Fig. 7 Surface of welding molten pool with speed 1.5
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Welding deformation of top beam structure in hydraulic
support by CO, double-wire gas shield welding based on in-
herent strain method  FANG Chenfu WU Wenlie LIU
Chuan ZHONG Xulang ( Provincial Key Laboratory of Advanced
Welding Technology Jiangsu University of Science and Technol—
ogy Zhenjiang 212003 China) . pp 1 -4

Abstract:  The welding experiment on 30 mm thick Q690
steel plate in full-scale top beam structure of hydraulic support
was carried out. The welding deformation of a relatively small
structure selected from the top beam structure was firstly simula—
ted with the thermal-elastic—plastic finite element method based
on the efficient heat source model and then the inherent strain
was obtained from the small model finally the acquired inherent
strain was input into the fullscale shell element model of the hy—
draulic beam support structure to calculate the welding distortion
deformation. The results show that the proposed method can
predict the welding deformations of large structures efficiently and
accurately the computational welding deformations of the top
beam structure agree well with the experimental results; the an—
gular distortion deformation is the main deformation of the top
beam structure which is not uniform on both sides.

Key words:  hydraulic support; finite element method;

inherent strain; numerical simulation; welding deformation

Analysis of 3D reconstruction algorithm of laser welding
molten pool image GAO Xiangdong YANG Yongchen
ZHANG Yanxi ( School of Electromechanical Engineering
Guangdong University of Technology Guangzhou 510006 Chi-
na). pp5 -8

Abstract:

ing is related to the welding quality. The welding molten pool im—

The molten pool in high-power disk laser weld—

ages were captured by a laser welding monitoring system. In or—
der to reconstruct 3D shapes of the welding molten pools and fur—
ther analyze the relationship between the shape features such as
weld bead height weld bead width and the welding quality the
shape from shading ( SFS) technology based on single welding
molten pool image was researched. 3D molten pool shapes could
be recovered by the gray variations of welding molten pool image.

The experimental apparatus included an auxiliary diode illumi—
nant and a high-speed camera with near infrared filter to capture
the welding molten pools in real time. The slant and tilt of illu—
minant source were estimated by the statistical algorithm. The 3D
shape of welding molten pool surface was reconstructed by using
the localization method of SFS. Also the methods of median fil-
ter and cubic spline interpolation were applied to remove the
noise and smooth the shape of molten pool. Experimental results
showed that the proposed method can reconstruct the welding
molten pool surface effectively. The 3D molten pool shape can be
estimated by the molten pool image during high-power disk laser

welding.

Key words:  high-power disk laser welding; welding mol—

ten pool; 3D reconstruction

Effect of rotation frequency on microstructure and mechani-
cal properties of refill friction spot welded Mg/Al dissimilar
metals GUO Lijie' FENG Xiaosong' MIAO Yugang’
HAN Duanfeng’ ( 1. Shanghai Aerospace Equipments Manufac—
turer Shanghai 200245 China; 2. College of Shipbuilding En—
gineering Harbin Engineering University Harbin 150001 Chi-
na). pp9-12

Abstract:  AZ31 Mg alloy and 5A06 Al alloy were welded
successfully with refill friction spot welding process. The shear
stress of the spot joint with different tool rotation frequencies was
tested. The effect of rotation frequency on the cross-section in—
terface layer and element distribution was analyzed. With the in—
crease of the tool rotation speed the shear stress of the joints in—
creases firstly and then decreases. In particular when the rota—
tion speed is 2 400 r/min the average shear stress can reach a
maximum of 1.9 kN. When the rotation frequency is lower the
interface layer of Mg/Al is thiner. Due to the insufficient inter—
face reaction the phenomenon of incomplete fusion appears. If
the rotation frequency is higher the interface layer of Mg/Al is
thicker (about 5 um) . The interface bonding is very good.
Key words:  refill friction spot welding; dissimilar met—

als; rotation frequency; interface layer; mechanical properties

Formability and microstructure of magnesium alloy welded
by A-TIG under magnetic field SU Yunhai' > LIN Jinlia—
ng' JIANG Huanwen' LIU Zhengjun'( 1. Liaoning Provincal
Key Laboratory of Advaced Welding Technology and Automation
Shenyang Unviersity of Technology Shenyang 110870 China,

2. Chinese National Engineering Research Center Liaoning Ju—

long Financial Equipment Corp. Anshan 114041 China) . pp
13-16
Abstract:  The AZ31B magnesium alloy plates of 5 mm in

thickness were welded by A-TIG welding under longitudinal mag—
netic field. The mixed oxides were used as activating fluxes. The
form factor microstructure and mechanical properties of welded
joint at different magnetic field parameters were tested. The
effects of magnetic field parameters on A-TIG welding process of
magnesium alloy were also investigated. The results show that the
formability and microstructure of magnesium alloy welded joint
can be improved due to the magnetic field. When the magnetic
frequency is 10Hz and the magnetic current is 2 A the form fac—
tor and properties of welded joint are tested the form factor is
2.304 and the hardness is 980.98 MPa. The flow of molten pool
will be changed by the activating fluxes and electromagnetic
( which forming by magnetic field) . The liquid metal in molten
pool will move from all around to center which makes the weld

be deeper refines the microstructure and improves the properties



