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Fig. 2 Waveform of arc voltage and welding current & photograph of appearance of weld for master / —/ and slave | —/
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Influence of peak arc voltage on appearance of weld
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master / —/ and slave U —/
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Fig. 4 Waveform of arc voltage and welding current & photograph of apearance of weld for master / —/ and slave U —/
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MAIN TOPICS, ABSTRACTS &KEY WORDS

Creep resistant performance of two lead-free solders and com-
parison with Sn60Pb40 solder ZHANG Xinpingg YU Chuan
bao, ZHANG Yupeng, ZHU Min (School of Mechanical Engineer-
ing South China Universty of Technology, Guangzhou 510640
China). pl— 4

Abstract: The creep and fracture behaviors of the joints sok
dered by two lead-free solders, Sn— Ag— Cu— Bi and Sn— Ag—
Sh, were studied; and a comparison to the traditional Sn60Pb40 sol
der was also researched. The results show that the wo lead-free sol
ders have much better creep resistant performance than that of the
Sn60Pb40 solder; in temms of longer creep rupture lifetime and lower
creep rate. The SEM inspection and analysis of the creep fractured
joints show that creep fracture of the joints soldered by two lead-free
solders presents obviously intergranular fracture mechanism while
creep fracture of the Sn60Pb40 soldered joint presents dominantly
transgranular sliding.

Key words; lead-free solde; creep behavior; mechanical

popetties transgranular fracture; intergranular fracture

Gas tungsten arc welding using air as chamber gas 7ZHOU
Canfeng', JIAO Xiangdong', XUE Long', CHEN Jiaging', FANG
Xiaomings WANG Weiyue® (1. Research Centre of Offshore Eng-
neering Joining Technology, Beijing Institute of Petrochemical Tech-
nology, Beijing 102617, China; 2. Offshore Oil Engineering Co.,
Lid., Tianjin 300452 China; 3. Institute of Explosion-proof Elec
tric Products, Jiamusi 154002, Heilongjiang, China). p5— 8
Abstrat;
1—700 kPa air pressures. Explosion test indicated that hyperbanc

This paper studied gas tungsten arc welding under

air is not explosive but the flammability of objects within the chamber
is greatly increased so some explosion-pwof measures have been
taken in the hyperbarc welding test chamber. With much stonger
Ar gas flow than the one in atmosphere welding, arc and weld pool
were protected perfectly in hyperbaric air. To apply the automatic
welding machine in the chamben

tems adaptability have been solved specially, further more, voltage

cables airproof and viewing sys-

was replaced by arc length as a key contwl parameter to eliminate
power cable effects. 16Mn steel plate welding trials have shown that
although the operation parameters to realize one-side welding with
back fomation vary obviously in different air pressures and different
positions, sound joints still can be obtained with pulsed current.
Key words: compressed aiz hypeibaric welding; gas tung-

sten arc welding; hyperbaric welding test chambe

Visionr based control system for aluminum alloy MIG welding
pool width SHI Yu', LI Jianjun’, FAN Ding', CHEN
Jiarhong® (1. Key Labomatory of Nomrferrous Metal Alloys The Min
istty of Education Lanzhou University of Technology, Lanzhou

730050 Ching 2. State Key Labormatory of Gansu Advanced Non-

femrous Metal Matenals, Lanzhou University of Technology, Lanzhou
730050 China). p9— 12

Abstract
many kinds of defects were easily produced in aluminum alloy MIG

Because of the strong themmal accumul ating effect

(metal inertgas) welding process. The intelligent closed-loop con-
trol system of the visiombased aluminum alloy MIG welding pool
width was developed to solve this problem. The influences of welding
pulse parameters on welding pool width were analyzed. The research
shows that in order to obtain the ideal aluminum alloy MIG welding
pwocess the control system must not only control the heat input but
aloo remain the stabilization of welding process. The traditional sn-
gle input and single output contrwol system can’ t satisfy this contwol
requirement  so an intelligent contwller based on Fuzzy controller
and expert system (ES) was designed. The Fuzzy contwller controls
the heat input, while ES makes the welding parameters matching to
remain the stabilization of welding process. The welding experiments
show that the requirements for detecting and contol of weld pool
width could be satisfied by the established system.

Key words:  aluninum alloy; metal inevt gas welding; vision

sensing system; intelligent control system

Hybrid external characteristics of twin arc pulsed GMAW inve-
rter WANG Zhenmin HUANG Shisheng, XUE Jiaxiang, LI
Yuanbo (School of Mechanical Engineering South China Vniversity
of Technologys Guangzhou 510640 China). p13— 16

Abstract  The twin arc pulsed GMAW( gas metam arc weld-
ing) process possesses the advantages of high efficiency and automa-
tion, and is a process with great application foreground. The match-
ing ways between the extemal charactenistics of the pulse output stage
and that of the pilot arc stage can take great influences on the weld-
ing arc stability, metal transfer and the appearance of weld ete. A
novel twin arc soft switching pulsed GMAW system was developed
and used to explore the three kinds of typical hybnd external charac-
teristics in depth from the aspects of arc length control, metal trans-
fer and appearance of weld. The experimental results indicate that
the master power I— I, slave power I— [ hybrid external character-
istic is with good controllability of the metal transfer and suitable for
the high speed welding of the thin plate, except for the poor adapt-
ability of the welding arc lensth; the master U— I, slave U— [ hy-
brid extemal characteristic is with good adaptability of the welding
arc length conirol and is suitable for the welding of the slab woik
piece, except for the poor contollability of the metal transfer; in the
master /— 1, slave U— I lybnd external characteristic; the master
arc is with good controllability of the metal transfer and limited self-
adaptability of the arc length, and the slave one is with good self-
adaptability of the arc length and poor controllability of the metal
transi tion.

Key words:  twin arc pulsed gas metal arc welding process
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synchronic control; hybrd external chamcteristic; metal transfer
Microstructural investigation on friction stir welds of dissimilar
XING Li II Lei KE
Liming ( Depart ment of Materials Science and Engineering. Nanchang
Institute of Aer-Technology, Nanchang 330063, China). p17— 20
Abstract:
(235 mild steel plates with 4 mm thickness was carried out using

metals between mild steel and copper

The joining of dissimilar metals T2 copper and

friction stir welding (FSW) technique. A defect-free weld with good
suface appearance has been obtained. The results indicated that the
tesultant microstructure of the weld is associated with the thermo-me-
chanical effects during the FSW. In the nearshoulder zone at the
steel side, the micmwstructure of the steel presents fine equiaxed fer-
rite grains which atiributed to dynamic reaystallization due to the
large strain and higher temperature, but in the heat-affected zone
(HAZ) adjacent to the pin the microstructure of the steel is conr
posed of pre-eutectic ferrite(PF) and ferrite side plate (FSP), which
is same as the onginal micwstucture before welding because of the
lower strain and temperature within this region. At the copper side,

the grains in the HAZ present coamser due to the welding heat, but in
the thermo-mechanical affected zone the grains become quite small
due to the dynamic recrystallization induced by the welding heat and
the strain. In the stir zone, the micostructure presents lamella comr
posed of copper and steel plates altemately on the upper part, and
vortex-like feature composed of copper steel and the intemetallics
from them alternately on the lower part, in which copper plates pr-
esent fine equiaxed grains and the steel plates present fine equiaxed
grains or PF+ FSP intercalation micwstctures.

Key words:  friction stir welding; micwstructure; mild steel;

copper

Twin-electrode TIG welding procedure and mechanism of weld
formation ~ WANG Shubao', ZHANG Hakuan’% LENG Xueso-
ng', WU Lin' (1. State Key Laboratory of Advanced Welding Produ-
etion Technology, Harbin Institute of Technology, Harbin 150001,
Ching 2. Navwy Representatives Branch in 431 Factory, Huludao
125004, Liaoning China).p21— 24

Abstrat
welding was studied by using the base metal of Q235 low carbon steel
plate with the thickness of 3 mm and 4 mm. The results indicate that
the T— TIG welding can avoid the defects of undercut and humping

The twimrelectiode tungsten iner-gas (T— TIG)

effectively in high cument and high speed region on the basis of low
arc pressure. Accordingly the deposition rate is increased, and the
weld formation is improved. In addition, the mechanism of the T—
TIG arc pressure reduction to make the sound weld formation was an-
alyzed.

Key words:  twin-clectrode tungsten ineit-gas welding; arc

pressure; deposition rate; weld formation

Effect of alloy elements and heat treatment technology on micro-
structure and property of hardfacing metal for cold scissors

LI Das LIU Ligang YANG Yulin YANG Qingxiang (College of
Materials Science and Chemical Engineering Yanshan University,

Qinhuangdao 066004 Hebei, China).p25— 28

Abstract  The microstructure of hardfacing metal was ob-

served and its property was measured by transformation recomding-
measuring instrument optical micrograph, X-ray diffractometer, X-
ray stress analyzer and hardness instrument, The results show that
the hardness of hardfacing metals are increased with the increasing of
carbon content. The tempering resistance of covered electiodes can
be improved by adding Mo in the coating. After the specimen was
tempered at 550 ‘C for two times in the retained austenite with
hardfacing metals content of Mo is 1. 1%, and the hardness is the
highest (58. 6 HRC).

Key words:  cold scissors; hardfacing; retained austenite
Defect detection of X ray images of weld using gptimized heuris-
tic search based on image information fusion CAI Guorui',
DU Dong', TIAN Yuan', HOU Runshi', GAO Zhiling’(1. Depart-
ment of Mechanical Engneering Tsinghua University, Beijing
100084, China; 2. North China Petroleum Steel Pipe Co., Iid.,
Cangzhou 062650, Hebei, China). p29— 32 37

Abstract A new method of defect detection X-ray images of
weld using optimized heuristic search based on image information fu-
sion was introduced. In order to achieve real-time defects detection
weld segmentation using wave analysis was performed just after the
pre-processing of the image, then image information fuson technolo-
gy was used to set up searching base with revelatory knowledge, fi-
nally heuristic search was used to locate all the pixels in defects and
the pixels were gmouped by adjacency charactenistic. Each group of
pixels corresponds to certain defect in the weld. Expenments show
that the mentioned algorithm can detect defects in X-ray images of
the weld with great efficiency and reliability. The algonthm can be
used for industrial applications of realtime weld defects detection in
X-ray non destuctive testing.

Key words;

formation fusion; optimized search; weld

defects detection; X-ray; image processing; in-

FEA based prediction of weld dimension in new DE— GMAW
ZHANG Mingxian', WU Chuansong's 11 Kehai’,
ZHANG Yuming® (1. School of Materials Science and Engneering
Shandong University, Jinan 250061, China; 2. UK Center for Man-
ufacturingg University of Kentucky, Iexington, KY 40506 USA).
p33—37

Abstract  Double-electode gas metal arc welding ( DE —
GMAW) is a novel arc welding process with high efficiency. In DE—
GMAW, the MAG arc is the man arc while the TIG arc is a bypass

arc. Because the TIG arc takes away some cument the current

process

flowed on the base metal is decreased based on the premise that the
total cuwent is constant. Thus, the deposition rate can be guaranteed
and the heat input to the base metal is reduced. The high deposition
rate and high speed welding could be realized in DE—GMAW. With
considering the process charactenstics of the new DE— GMAW, a fi-
nite element analysis (FEA) model is developed though extending
the function of software SYSWELD  smplifying the processing meth-
od of weld reinforcement, and proposing the comesponding mode of
welding heat source. Based on the FEA results of temperature profile
in DE—GMAW, the weld dimension at crwss section and tempera-

ture distiibution are obtained. The predicted and experimental mea-



