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Fig 1 Simplified calculation model
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Fig.2 Flow field and temperature field around arc
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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
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dual-arc welding method. Finally, the actual arc igniting course was
observed and analyzed by high speed video camera.
Key words:;

welding; plasma arc; metal inert-gas aw; arc

igniting; Paschen law

Mechanical properties and microstructure of X70 butt joint
welded by self shielded flux cord wire PAN Chuan', YU
Ping', TIAN Zhilin', XUE Zhenkui® (1. China Ion & Steel Re-
search Institute Group Beijing 100081, China; 2. Pipeline Re-
search Institute of CNPC, Tangfang 065000 Hebei China). p93—
96

Abstract: The present paper deals with the research work of
self shielded flux cored wire (FCAW-S) for X70 large diameter
pipe. Welding procedure qualifications tests and mechanical proper-
ties tests were cartied out by Pipeline Research Institute of CNPC to
assess field weldability and should be in accordance with API 1104
and the additional standard requirements. The resulis of welding pro-
cedure qualifications tests show that the self-made FCAW-S has good
alkpositions weldability, detachability, arc stability and less spatter
loss coefficient and total amount of weld fumes. The tensile strength
of theweld is about 730—760 MPa and the average impact absobing
energy at —20 C is 125 J. Tests results show that this self-made
FCAW-S can pwovide a qualified weld for X70 pipeline steel. The
microstructure of X70 butt joint weld exhibits acicular ferrite, polyg-
onal ferrite,  poeutectoid ferrite, bainite morpholagy but shows no
weidmanstaten structure in HAZ Cheat-affected zone) coamse grain
zone. 'The main micwstructure in columnar crystal zone and HAZ
coase grain zone is bainite. Bainitic micwstructure in the butt joint
indicated this self-made FCAW-S have the capability to meet all me-
chanical properties requirements of this welding material.

Key words:  X70 Pipeline steel; self-shielded flux cored

wire; propertiess micwstructure

Welding technology and microstructure and properties of welded
joint of high strength and hardness alloy steel for tandem
GMAW FENG Yuehai WANG Kehong WANG Jianping, GU
Minle ( Depaitment of Materials Science & Engineenng, Nanjing
Univessity of Science and Technology, Nanjing 210094, China) . p97
— 100
Abstract:  Tandem GMAW (gas metal arc welding) is high
efficiency welding technology for high strength and hardness alloy
steel in heavy vehicles was studied. Austenitic stainless steel wire
was adopted to make welding process experiment for high strength
and hardness alloy steel and the pefomance and microstructure of
the joint were researched. The experiment results proved the good
joint of high strength and hardness alloy steel was attained with tan
dem GMAW.
Key words:

mi crostructure

tandem; welding parameters; joint properties;

Engineering estimation method of 5A06 aluminum alloy s mate-
ZENG Zhi WANG Lijun (School of

Tianjin

rial properties by PDS
Materials Science and Engineering, Tianjin Univesily,

300072 China). pl01— 104

Abstract
welding materials  but its themmo physical parameters, especially at

The 5A06 aluminum alloy is one kind of basic

the high temperature, have been hardly determined under the general
pwject condition, which have great influence on the accuracy of en-
gineenng computation. The best annealing temperature of 5A06 Al
alloy was confimed with engineenng experiment based on the re-
bound after annealing, and the finite element model was built, and
the themo physical parameters were estimated with the probability
design system (PDS) in the finite element software ANSYS. The
analysis indicated that the obtained material attribute values accord
with the project redlity. The use of the probability design system pro-
vides one of the phenomenological effective methods for the solution
of the unknown materal attributes.

Key words: 5A06 aluminum alloy; probability design sys-

tem; material properties; annealing

Stress-strain cycles of titanium alloy welding process LIJu',
GUAN Qiao's SHI Yaowu’, GUO Delun' (1. Beijing Aeronautical
Manufacturing Technology Research Institute, Beijing 100024, Chi-
na; 2. School of Matenal Science and Engineering, Beijing Univer-
sity of Technology, Beijing 100022, China). p105— 107

Abstract
cles diagram (short WSS diagram) descrbes the welding stress-

The welding themal elasto-plastic stress-strain cy-

strain relation on the whole. The stress strain cycle in every area is
the necessary part of the WSS diagram. The stress and strain rela-
tons of the points with different distances from the weld centerline on
the specimen were imvestigated. The states of stress and strain of
some point on the specimen during the welding process could be de-
rived. On the basis of these results the stress and strain relation in
the each area of WSS diagram can be derived, and the diagram is
described quantitatively, which make it easy to undemstand the WSS
diagram. The results showed that the longitudinal stress-strain cycles
are different in the different areas in the diagram. During the cooling
process weld and the zone nearby are in the unloaded states.

Key words: titanium alloy; welding; siress; stmin
Review and prognosis of state of arts on force sensing and con-
trol for robotic remote welding WEI Xiuquan, II Haichao,
GAO Hongming, WU Lin (State Key Laboratory of Advanced Weld-
ing Production Technology, Haibin Institute of Technology, Harbin
150001, China). p108— 112

Abstract

successful execution of contact manipulation in unstuctured environ-

Force sensing and force control are crucial for the

ment for wbotic remote welding. In this paper; reaserch on the theo-
ry of wbot force contiol and the strategy of embedding force contol
into industrial wbots are reviewed. Focusing on the fundamental is-
sues in contact task, appropriate force control strategies for remote
weldng are presenieded. The using of force sensng and contol
technology in some aspects of robotic remote welding field such as
bilateral force-feedback teleoperation, contact force contwol and
force-based pricise task envionment modeling, are emphaszed. At
last some research topics and investigation trends are proposed.

Key words:
welding

force sensing; force control; robolic remote



