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Design and implementation of a power control system for e—
HE Shaojia LI Jianling MO Jinhai
LI Haibiao ( School of Mechanical & Electrical Engineering
Guilin University of Electronic Technology Guilin 541004 Chi-
na). ppl -5 12

Abstract:
erating stabilized power supply for electron beam welder ( EBW)

lectron beam welder

Stability of output voltage of high—-voltage accel-

is a prerequisite to ensure the electron beam welding quality.
The common power supplies have the disadvantages of circuit
complexity and bulkiness. A novel control system of high-voltage
accelerating stabilized power supply for EBW was designed. Its
main circuit is based on pulse-width modulation ( PWM) buck-
boost converter topology. Compared with common EBW power
supplies this new power supply requires a much lower voltage
grade transformer because of the converters effect for rising volt—
age so its volume is smaller and the circuit is simpler. The sys—
tem main circuit characteristics and its working process were ana—
lyzed. The system circuits small-signal mathematical model was
created and lagdead correction compensation control was em-—
ployed in the system to achieve static and dynamic performance
requirements. The results displayed that this unit had the charac—
teristics of fast response high reliability high control precision
and anti-interference capability.

Key words: electron beam welder; buck-boost converter;

simulation

Effects of ultrasonic on properties of joints welded by fric—
MA Huikun HE Diqgiu LIU Jin—
shu ( College of Mechanical and Electrical Engineering Central
South University Changsha 410083 China) .

Abstract:  In this paper joints of 2219 7A52 and LF21

aluminum alloy were obtained by using a self-made ultrasonic

tion stir welding process

pp 6 -8

friction stir welding machine. The microstructures and fractogra—
phy of these joints were studied. The results show that the ther—
mal mechanically affected zone ( TMAZ) of ultrasonic friction stir
welding is almost disappearing; The grains of weld nugget zone
( WNZ) by ultrasonic friction stir welding are much finer than
the ones obtained by conventional friction stir welding; The ten—
sile fracture of base material appears to be mixed fracture with
dimple and tear ridges. The tensile fracture of ultrasonic friction
stir welding appears to be a dimple pattern. Although the tensile
strength of joints obtained by ultrasonic friction stir welding are
higher than the ones obtained by conventional friction stir weld—
ing the elongation of the joints fellow on opposite tendency.
Key words: friction stir welding; ultrasonic; property

Effects of welding materials on hot crack of spray formed
7475 Aluminum alloy in TIG welding joint YAN Keng
YE Youli WANG Xiling ( Provincial Key Lab of Advanced

Welding Technology Jiangsu University of Science and Technol—-
ogy Zhenjiang 212003 China) . pp 9 - 12

Abstract:  In this paper the spry formed 7475 aluminium
alloy was welded by TIG welding process with the welding con—
surnable 4043 5356 and 7055 respectively. The susceptibilities
of hot cracking as well as the mechanical properties micro—
structures the morphologies and the phase compositions of joints
were studied in all three kinds of welding consumables. The re—
sults showed that susceptibility of hot cracking of welding materi—
al 5356 was closely related to the heat input. In condition of high
heat input Cu and Zn in parental material diffuse to weld and
form low melting point eutectic phased a-Al Al ,; Zn, 5; and
Al, Cuy Mg, at fusion area with Mg from weld. And then they seg—
regate at inter-granular and inter-dendrite. Therefore penetrated
hot cracks appeared in the fusion area under the action of welding
stress. No crack appeared in condition of low heat input but the
tensile strength of welded joint was only 184MPa. However hot
cracking susceptibilities of welding consumables 4043 and 7055
are relatively lower.

Key words:  spray formed aluminum alloy; TIG welding;

hot crack

A analysis method of seam tracking accuracy based on
HONG Bo ZHANG Qilin LI Xiangwen
YIN Li ( School of Mechanical Engineering Xiangtan Universi—
ty Xiangtan 411105 China) . pp 13 - 16

Abstract:  Based on the research of the wheeled robot

seam tracking accuracy in 4 degrees of freedom a new character—

wheeled robot

ization assessment of seam tracking accuracy method was pro—
posed and 5-parameter model under D-H coordinate system in
seam bias was built up as well. By this model the main error
sources affecting the accuracy of seam tracking is theoretically
analyzed. Through the simulation analysis of fixed-step and vari—
able step method of seam tracking control the correctness and
validity to accuracy of analytical methods and modeling presented
in this paper were verified the main reason affecting seam track—
ing accuracy was seam tracking control algorithm and robot posi—
tioning accuracy. The accuracy analysis method have guiding sig—
nificance for seam tracking control of robot error compensation
and the improvement of seam tracking control method.

Key words: seam tracking; robot; accuracy analysis
Diffusion bonding of TiAl to Ni-based superalloy HE
Peng' LI Haixin' LIN Tiesong' Huang Yudong® LIU Yu'
QIAN Guotong’ (1. State Key Laboratory of Advanced Welding
and Joining Harbin institute of Technology Harbin 150001
China; 2. School of Chemical Engineering and Technonlgy Har—
bin institute of Technology Harbin 150001 China; 3. Shaoxing
Tianlong Tin Materials CO. LTD Shaoxing 312001 China) .
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pp 17 -20

Abstract:  Diffusion bonding of TiAl to Ni-based alloy u—
sing Ti interlayer was studied. The microstructure of the joint
and effect of bonding temperature on microstructure and proper—
ties of the joint were investigated and the mechanism of the for—
mation of reaction layers was also discussed. The experiment re—
sults show that the interfacial structure of the GH99/Ti/TiAl
joint is GH99/( Ni Cr) _ /rich Ti{ Ni Cr) _ /TiNi/Ti,Ni/a-Ti +
Ti, Ni/Ti( Al) /TiAl + Ti; Al/TiAl. With the bonding tempera—
ture increasing the thickness of reaction layers increases. The
shear strength of the joint increases with the bonding tempera—
ture and goes through a maximum at 1173 K/30 min/20 MPa
and thereafter falls off. The maximum shear strength is 260. 7
MPa.

Key words:

titanium aluminium alloy; Ni-based superal—

loy; diffusion bonding; interfacial structure

Microstructure and properties of radial friction welded joint
of 37CrMnMo steel pipe QIN Guoliang' ZHANG Chun-
bo> ZHOU Jun® QI Xiubin® ZHANG Yan® (1.
Advanced Welding Technology ~Shandong University

Institute of

Jinan

250061 China; 2. Harbin Welding Institute Harbin 150080
China) . pp 21 -24
Abstract:  With self-developed radial friction welding ma—

chine 37CrMnMo steel pipe was welded at the optimized welding
parameters by taking 45 steel as ring. Experimental results show
that the ring has serious plastic deformation and there is a narrow
HAZ in 37CrMnMo steel pipe body and the weld is oxidized. The
mean shear strength of the weld can be up to 401 MPa which is
higher than that of 45 steel. The appearance of shear fracture is
smooth and characterized by shear dimple which indicates that
the weld has high ductile and plastic properties. The microhard—
ness is decreased from the bonding center to both sided of 45
steel ring and 37CrMnMo steel pipe. The analyses on microstruc—
ture of the joint show that there is a very good narrow metallurgi—
cal bonding zone between steel ring and steel pipe but overhea—
ted zones appears in HAZ of 45 steel pipe and 20 steel ring. The
HAZ in 45 steel side is ferrite pearlite and bainite and that in
37CrMnMo steel side is bainite and a few martensite. Compared
with base metal hardening microstructure appears in HAZs of 45

but the

microstructure in the weld is finer than that of base metal under

steel and 37CrMnMo steel because of high cooling rate

the thermo-mechanical coupling interaction.
Key words: radial friction welding; steel pipe welding;

joint; microstructure; mechanical properties

Welding currents filtering of compulsively short circuiting
transfer in rotational arc MAG welding ~ GAO Yanfeng' >
XIAO Jianhua' ZHANG Hua’( 1. School of Aeronautical Manu—
facturing Engineering Nanchang Hangkong University
chang 330063 China; 2. School of Mechanical & Electrical En—
gineering Nanchang University Nanchang 330031 China) . pp
25 -28
Abstract:

rent characteristics of rotational arc MAG welding in V groove. It

Nan—

The present paper describes the welding cur—

is found that the compulsively short circuiting transfer would take
place when the welding gun rotates to the sides of V groove. The
reason for this phenomenon is that the contact tip distance be—
tween the wire tip and workpiece becomes short when the welding
gun moves to the sides of groove. During the period of short cir—
cuiting transfer the welding currents would sharply increase so
as to affect the rotational arc sensor sensitivity. A hybrid filtering
method based on spatial neighborhood mean filter and soft thresh—
old wavelet filter is proposed to process the welding currents and
the real-time characteristics of this method is researched in this
paper as well. The experimental results show that the hybrid fil-
tering method has a higher filtering property and better real-time
character. This study will set up the foundation for the welding
gun deviation identification in the welding seam tracking.

Key words: rotational arc welding; short circuiting trans—

fer; welding currents; wavelet filtering

Laser-arc hybrid welding of T-type structure of titanium
sheet LI Chenbin LIU Liming ( Key Laboratory of Liaoning
Advanced Welding and Joining Technology
Technology Dalian 116024 China) . pp 29 —32

Abstract:

to weld T-type structure of titanium sheet. The welding joints

Dalian University of

Low powered laser-arc hybrid welding was used

were investigated via the optical microscopy X-ray diffractome—
ter. Results showed that laser could induce arc and enhance the
penetrability of arc in laser-arc hybrid welding process and weld-
ing of Type structure of titanium sheet was easily achieved. The
close ripples form on the top surface of the welding seam and
the welding joint is full-penetration and gentile on the back. The
welding seam is made up of a’-phase and B-phase. The acicular
o is loose and disheveled because of the stirring effect of pulsed
laser pulsed TIG

tents of Al and Mn are maintained steadily and there is no com—

spray of metal vapor and plasma. The con—

ponent segregation.
Key words:  T-type structure; hybrid welding; titanium

alloy

Control method for nugget size of resistance spot welding of
three-ayer steels with different thickness and strength
SHEN Jie LIN Haolei ZHANG Yansong CHEN Guanlong
( Shanghai Key Laboratory of Digital Autobody Engineering
Shanghai Jiaotong University Shanghai 200240 China) . pp 33
-36
Abstract:

resistance spot welding procers of threeayer steels with different

In order to study the nugget formation during
strength and thickness asymmetric electrodes were utilized to
improve the nugget size and weldability. Finite element analysis
was used to investigate the current density temperature change
and nugget sizes of the thinner side. Experiments were also car—
ried out to analyze nuggets sizes at different welding time. The
welding lobes under symmetric and asymmetric electrodes were
established. The results showed that the current density and tem—
perature field of the thinner side could be changed significantly
as asymmetric electrodes were applied which could facilitate the

formation of nugget and widen the weldability of threedayer



