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Fig. 4 Comparison of arc stabilty in welding process
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Fig 5 Appearance of weld for hybrid butt welding
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Fig. 6 Microstructures of welding
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Table 1 Energy spectrum analysis of weld of hybrid and MAG
welding
Cr Mn Ti Ni Fe
MAG 19.41 0.9 0. 12 9. 24 70.31

20.59 1.32 0.17 9. 05 68.87




72

%08 %

2 2mm
MAG )

H 7C, d ’

2
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Fig. 7 Tensile fracture micrography of hybrid and MAG weld-
ing sample
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the transition behavior of welding HAZ microstructure. When the
cooling time ¢35 keeps constant and 7,4 is changed, the simulated
HAZ micwstucture and phase proporion vary lagely. Therefore,
t,,5 is the essential factor to affect HAZ microstcture, and it is
more suitable to use 712/ as the parameter to investigate the transition
behavior of welding HAZ microstucture. The effect of the cooling
time #,¢ on the simulated HAZ microstucture is when ¢, inr
creases austenite gradually transits to branch- like morphology from
band-like distribution and appears at the boundary and inside the
grain On the other hand the ferrte content decreases with the
ooling time #5/s increasing. In this case, austenite and fernte inthe
simulated HAZ micmwstructure of 2205 contain more dislocation than
the base metal.
Key words:

crostru cture; phase proportion

duplex stainless steel; heat-affected zone; mi-

Microstructure and properties of copper alloy based nano com-
posite for spot welding electrode DENG Jingquan"? WU
Yucheng', Zong Yue’, WANG Wenfang', HUANG Xinmin', YU
Fuwen' (1. School of M aterials and Engineering, Hefei Univesity of
Technology, Hefei 230009, China; 2. School of Materials and En-
gineenng, Zhejiang University, Hangzhou 310007, China; 3. Mate-
rials corporation, Hefei University of Technolagy, Hefei 230009,
China). p58— 60 64

Abstract:  Copper alloy-based composites were successfully
prepared using PM method with mechanically alloyed powders for
spot welding electode (CuCrZr/AIN). Micmstucture and properties
were characterized using transmission electron microscopes scanning
electron microscope etc. Their electical conductivity, thermal con
ductivity and softening temperature were measured. Results show that
with the increasing of the contents of AIN, the electrical and themal
conductivity both decrease while the softening temperature increases.
When the content of AIN is 0. 4wt%, its softening temperature
reaches 900 ‘C, while its electrical conductivity is about 45%TACS
(international annealling copper standard) and its themal conductiv-
ity is about 197 W im° K. When the content of AN is 0. 2wt %, the
composite has good comprehensive properties and is suitable for spot
welding electrode.

Key words:  Nano-composite CuCiZr/AIN; powder metallur-

gy; electrical conductivity; heat conductivity; softening temperature

Temperature field and stress field in arc sprayed coating of steel
DONG Xiaogiangg ZHANG Hongbingg 11U Yong
ZHANG Zhongli (School of Material Science and Engineering, Shenr
yang Univemity of Technology, Shenyang 110023, China). p61— 64

Abstract:
process durng the mold manufacture the FFA simulation program

mold

In oder to analyze the arc spraying deposition

was introduced to calculate the temperature field and stress field in
the sprayed coating. The heat transfer flom coating to substrate was
taken into account when the mathematical model is put forward. The
model is built through the micro-thickness increase of the coatings.
The micro-thickness lamellas and method of element s birth or death

are activated gradually to participate in the calculaion. Movable

boundary condition is used to simulate the practical deposition pro-
cess adequately. On the basis of the calculation, the effect of the
stress distribution on the coating unstable and the residual stress is
analyzed.

Key words:

perature field; stress field

arc spraying; mold; numerical simulation; tem-

Analysis for Al— Fe intermetallic compounds layer of fusion-
brazed joints between aluminium and zine coated steel by hybrid
welding LEI Zhen, WANG Xuouw WANG Weibo, LIN Shan-
gyang (Harbin Welding Institute, Harbin 150080 China) . p65— 68

Abstract

in fusion-brazed joints between aluminium and zinc-coated steel was

The structure of Al— Fe intemetallic compounds

analyzed. Influence of welding energy input on the thickness of the
Al-Fe intemetallic compounds layer was studied. And the influence
of the thickness of the Al—Fe intemmetallic compounds layer on the
shear strength of joints was also studied. The results indicated that
the intemetallic compounds layer was composed of FesAl FeAl,
FesAls and FeAl;, and these binary intermetallic compounds exhibit-
ed an enrichment of silicon near the weld metal side. The intemetal-
lic compounds layer became more and more thicker along with the
increasing of the welding energy input. But the effect of arc energy
on the thickness of the layer was more remarkable than that of laser
energy. A thinner or thicker Al— Fe intemetallic compounds layer
could reduce the strength of the joints. When the the thickness of Al
—Fe intemetallic compounds layer was within 1. 5—4 Pm, the in-
fluence of the layer on mechanical property of the joint was not sig-
nificant.

Key words:
ing; fusion-brazing joining; AlFe intemetallic compounds

laser plusd metal inert-gas arc; hybrid weld-

Low power YAG laser- MAG arc hybrid welding of stainless
steel KANG Le"?, HUANG Ruisheng'. LIU Liming', I1IU
Jinghe’ (1, State Key Labomtory of Materials Modification Dalian
Dalian 116024,
2. School of Materials Science and Engineering, Changchun Universi-
ty of Science and Technology, Changchun 130022, China). p69— 72

Abstract  This paper studied the low-power pulsed YAG la-
ser-pulsed MAG arc hybrid welding of stainless steel based on the

comparison between hybrid welding process and single pulsed MAG

Univewsity of Technology, Liaoning,  China;

(metal active-gas) arc welding. Compared with high-power laser-arc
hybrid welding, the low-power pulsed YAG laser-pulsed MAG arc
hybrid welding also had many same merits such as increasing pene-
tration depth, improving welding speed and stabilization of welding
process. The shape of the arc was changed in low-power pulsed YAG
laser hybrid welding due to the input of low-power pulsed YAG la-
ser. When the pulsed YAG laser acted on arc region the attraction
and contraction of the arc wot in low-power pulsed YAG laser pulsed
MAG arc hybrid welding was prominent and the eneigy absorption
of MAG arc and pulsed YAG laser increased. The penetration depth
in low-power pulsed YAG laserpulsed MAG arc hybrd welding was
1.3 times of that in MAG welding when welding speed was same,
and the welding speed increased 50 percent when the penetration
depth was equal to that of MAG welding. The ciystal grain of hybrid
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welding was smaller than that of weld for MAG welding, and the
strength of hybrid welded joint was higher than that of MAG welded
joink and hybrd welded joint rupture was ductile mpture.

Key words:

welding; arc atiraction and contraction; micrstucture; ductile pture

low-power pulsed YAG laser; laser-arc hybnd

Effects of Ce on spreadability of Sn— Cu— Ni lead free sdder
and mechanical properties of soldered joints SHI Yiping',
XUE Songbai', WANG Jianxin', GU Liyong?, GU Wenhua® (1.
College of Materials Science and Technology, Nanjing Univesity of
Aewnautics and Astronautics Nanjing 210016, China; 2. Chang-
shu Huayin Filler Metals Co. ltd., Changshu 215513 Jiangsw
China). p73— 77

Abstract:  Hfects of rare earth Ce on spreadability of Sn— Cu
— Ni solder on copper; mechanical properties of soldered joints and
the micwstructure of Sm— Cu— Ni— Ce solder were investigated re-
spectively. The results indicate that with the increase of the content
of Ce added to the Sn— Cu— Ni solder; the spreading area of Sn—
Cu— Ni— Ce solder on copper was enlarged. When the content of
Ceis aboutQ.05%, the spreading area is the largest and the micro-
structure of Sn— Cu— Ni solder is fine and uniform and the me-
chanical properties of sldered joints are improved observably. Ex-
perimental resulis also show when the content of Ce is over 0. 05%,
the grains of the solder gradually become coarse, the spreadability of
the solder descend and the mechanical poperties of soldered joints
deteriorate as well.

Key words: Sn— Cu— Ni— Ce solder; lead-free solder;

spreadability; mechanical properties; microstiucture

Influence of ultrasonic peening treatment to gray cast iron weld-
YAN keng, NIE jie, YU huaidong XU lv
(Provincial key Lab of Advanced Welding Technology, Jiangsu Uni-

ing cold crack

vemsily of Science and Technology » Zhenjiang 212003, Jiangsu, Chi-
na) . p78— 80, 84

Abstract: To study the influence of ultrasonic peening treat
ment to welding cold crack the tests were conducted on the speci-
mens made of gy cast iron. Research focused on restraint stress
and quenched structure of the three main reasons to induce the weld-
ing cold crack. Test method of cold crack was slit type cracking test.
The test resulis show that by peening the whole weld on the one
hand, the ultrasonic peening treament can reduce the residual stress
at the most degree. That is the residual stress R are—53 and— 57
MPa, R, are— 37 and— 80 MPa on the two specimens weld. On the
other hand  the ultrasonic peening treatment can accelerate to form
the nodular graphite cast iron and eliminate white cast iron, and the
weld is made of nodular graphite cast ion after ultrasonic peening
treatment. The reasonable ultrasonic peening treaiment can absolute-
ly avoid welding cold crack by reduce the resdual stress and
quenched stwcture.

Key words:
welding cold cracking

ultrasonic implement treatment; residual stress;

High-frequency pulse modulated variable polarity welding power

and its arc pressure QIU Ling, FAN Chenglei LIN Sanbao,

YANG Chunli (State Key Laboratory of Advanced Welding Produc-
tion Technology, Haibin Institute of Technology, Harbin 150001,
China). p81— 84
Abstract:
frequency pulse modulation is designed by means of superim posed

A novel variable polarity welding power with high-

creuib  which can produce arc characteristics of high-frequency
pulse welding in vanable polanty welding process. Based on math-
ematic model of arc pressure and process experiment the high-fre-
quency pulsed current can increase arc pressure in alarge scale. In
the same root-mean-square welding current, the arc pressure with
high-frequency (5 kHz) pulsed current increase to 2 times of the
normal tungsten inert-gas welding are, and it helpful for increasing of
arc stiffness and energy density. It also provides theoretical proodf for
further researches on the high-frequency pulse modulated variable
polarity welding.

Key words;

current welding; arc charactenstics; arc pressure

vanable polanty welding; high-frequency pulse

Numerical simulation of creep behavior of SnAgCu CNT lap
shear solder under thermal cycles HAN Yongdian', JING
Hongyang', XU Liamyong's WEI Jun’, WANG Zhongxing’ ( 1.
School of Matenals Science and Engineering Tianjin University,
Tianjin 300072, China; 2. Singapore Institute of Manufacturing
Technology 71 Nanyang Dive 638075, Singapore; 3. Bulter
(Tianjin). in¢ Tianjin 300457, China). p85— 88, 92

Abstract
CNT lap shear solder was studied under conditions of 125——40 C

Distribution of creep strain and stress of SnAgCu-

by means of finite element method (FEM). The results show that ob-
vious sheaning deformation is found on the lap solder after 4 thermal
cycles then is the visible displacement on the upper and lower sur-
faces. M aximum equivalent creep strain lies in the middle of length
orientation of solder-pad sufaces while minimun strain lies in the
center of solder. FEM resulis coincide well with experiment results.
The cuve of equivalent creep strain and stress versus time in the
node of maximum equivalent creep strain exhibit apparent perodicity
and build-up effect.
Key words;  finite element methods SnAgCu CNT; lap sol-
der; equivalent creep strain
Igniting pattern of plasma-MIG welding Li Deyuan Zhang
Yishun, Dong Xiaogiang (School of Materials Science and Engineer-
ing Shenyang University of Technology, Shenyang 110023, Chi-
na). p89—92
Abstract:

plasma-MIG (metal ineit-gas) dual-arc welding Paschen law was in-

In order to analyze the arc igniting course of the

troduced to calculate the breakdown voltage on the different arc ignit-
ing paths. The effect of disruptive distance and temperature on the
arc ignition was studied. The pattern that the plasma arc ignites by
means of the breakdown path provided by the MIG arc was proved.
It has been shown that the temperature and type of the shield gas
must be taken into account when the lowest breakdown voltage on
different igniting path was compared. Paschen law is suitable for an-
alyzing the effect of these parameters and can be used to predict the

igniting path of the second arc. The method can also be used to other



