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Fig. 1 Current waveform diagram of pulse welding
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Fig. 2 Diagram of drive circuit for high-speed photography
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phy
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Fig. 6 Changes of arc diameter in different pulse current
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rameters. Whether the 5E61 aluminum alloy filled with ER5356
or 5E61 filler wire, the microstructures in the weld were fine and
homogeneous, but the microstructures in the fusion zone were
slightly coarsened compared with the microstructure in the weld.
When the ER5356 wire was used as filler wire, metal phases
were dissolved fully in the weld zone, and the welded joint
strength was reduced. If 5E61 filler wire was used, a portion of
Er element was precipitated as the second phase, the size of the
phase unit was very close to Al matrix with a small misfit degree,
so the mechanical properties of welded joints were improved. The
results show that the hardness of welded joints could reach up to
85% of that of the 5E61 aluminum alloy base metal.

Key words: VPPAW; aluminum alloy; mechanical prop-

erties; hardness

Interfacial microstructures and mechanical properties of
transient liquid phase ( TLP) bonding of Ti, AINb alloy with
Ti/Ni interlayer CAI Xiaogiang, WANG Ying, YANG
Zhenwen, WANG Dongpo ( Tianjin Key Lab of Advanced Joining
Technology, Tianjin University, Tianjin 300072, China) . pp
24 -28
Abstract ;
obtained by transient liquid phase ( TLP) bonding technique with

A reliable Ti, AINDb alloy joint was successfully

Ti/Ni interlayer. The effects of bonding time on the interfacial
microstructures and mechanical properties of the TLP bonded
Ti, AINb joints were investigated. The results showed that the
joint is primarily consisted of two characteristic zones of isother-
mal solidification zone (ISZ) and thermal solidification zone
(ASZ), and the typical interfacial microstructures of the joints
are Ti, AINb/B2/Nb, Al + B2 + 7, + Ti,Ni/Ti,AINb. With the
increase of time, NbyAl and Ti2Ni phases vanish. Additionally,
the 7, phase in the joint is gradually decreased and B2 phase in-
creases with the increase of time. The maximum shear strength at
room temperature reached up to 428 MPa when the joint was
bonded at 1 180 °C for 20 min, while it was 407 MPa at 650 °C.
The crack primarily propagates at 75 phase in ASZ.

Key words: Ti, AINDb alloy; TLP bonding; interfacial mi-

crostructure ; high-temperature property; shear strength

Study on arc profile of high frequency TIG welding
HUANG Pengfei' , DING Bin', HU Yitong' , ZHOU Zhenguo®,
LU Zhenyang' (1. College of Mechanical Engineering and Ap-
plied Electronics Technology, Beijing University of Technology,
Beijing 100124, China; 2. Beijing BOE Optoelectronics Tech-
nology Co. ,Lid. , Beijing 100176, China) . pp 29 —32
Abstract :

designed and the arc profile corresponding to any current in

A new high-speed photography technology was

pulsed welding can be photographed through this technology.
This technique utilizes the law of periodic variation of pulsed
welding current. Firstly, dozens of photos at the same moment
were taken in different pulse current period and then the average
diameter of the arc was calculated. The problem that the speed of
general high-speed photography rate is lower than the rate of ul-
tra-high frequency pulse was solved. Based on self-developed
high frequency TIG welding equipment, the actual welding ex-
periment was carried out, and the MATLAB technique was used
to process images. The base current I, was set to be 50 A and
the peak current I, was set to be 100 A. Experimental results
showed that the time constant of the arc varies with the pulse is
tens of microseconds. With the pulse current dropping and ris-
ing, the cooling and heating process of pulsed arc were analyzed,

the diffusion speed of arc was found to be faster than that of the

arc shrinking speed.
Key words: pulsed welding; high-speed photography;

change in arc profile; time constant

Numerical simulation of temperature field and stress-strain
field in brazed-fusion butt joint between aluminum alloy and
galvanized steel with different thickness by arc-assisted laser

LIU Jian', FAN Ding', CHEN Xinjuan’, HUANG Jian-
kang', YU Shurong’ (1. State Key Laboratory of Advanced Pro-
cessing and Reeycling of Non-ferrous Metals, Lanzhou University
of Technology, Lanzhou 730050, China; 2. School of Mechani-
cal and Electrical Engineering, Lanzhou University of Technolo-
gy, Lanzhou 730050, China) . pp 33 -38

Abstract; The brazed-fusion welded joint prepared by
5A06 aluminum alloy sheet of 2 mm in thickness and STO4Z steel
sheet with 1 mm in thickness was taken as the research object.
Based on ANSYS finite element software, the misalign hybrid
heat source combined Gaussian heat source model for TIG arc
and 3D pyramidal heat source model for laser heat source was
founded, and the temperature field and the stress strain distribu-
tion in the welding process were obtained by using Coupling A-
nalysis. The results show that the are used the longitudinal stress
in brazed-fusion welded joint of 5A06 aluminum alloy sheet and
STOAZ steel sheet with different thickness and its adjacent zone is
tensile stress. Large compressive stress and severe deformation
occur in the steel side away from the weld seam. Relative small
compressive stress and deformation happen in the aluminum side
away from the weld seam. Temperature field and residual stress
simulation results are in good agreement with the experiment re-
sults, which proves that the heat source model is correct.

Key words: aluminum steel; arc-assisted laser; buit

welding; fusion-brazing; numerical simulation

Numerical analysis of mass distribution in side shielding gas
in laser welding WU Jiazhou, ZHANG Hua, LI Yulong,
ZHANG Qiqi ( Key Laboratory of Robot & Welding Automation
of Jiangxi Province, Nanchang University, Nanchang 330031,
China) . pp 39 -43

Abstract ;
fected by shielding gas in laser welding. Considering the effect of

The plasma, keyhole and molten pool were af-

plasma ejecting from keyhole, a three dimensional composition
transport model of side shielding gas, air and plasma was estab-
lished. The mass fraction of each species was calculated on the
surface of workpiece and thickness direction. The effects of the
angle, position of side shielding gas tube and flow of shielding
gas on weld quality were analyzed. The results demonstrated that
the distribution of mass fraction of shielding gas is changed by
plasma ejecting from keyhole, the weld seam and heat affected
zone cannot be protected if the distance between shielding gas
tube and keyhole center is too large, or the angle is too small. In
addition, the plasma will be blown off by too large shielding gas.
The workpiece can be protected effectively through welding ex-
perimental of TC4 titanium alloy, 6061 aluminium alloy and
(235 steel plate.

Key words: laser welding; shielding gas; plasma; key-

hole

Defect detection of polyethylene pipe butt-fusion welded
joint based on continuous-excitation infrared thermal ima-
ging technology ZHU Zhibin ( Xiamen Special Equipment
Inspection Institute, Xiamen 361004, China) . pp 44 — 48,88

Abstract: According to the structure and thermal charac-



