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ubility, distortion of lattice, the micro-strains and residual stress.
Key words:  aluminum alloy plate; welding; precipitation;

grain size; residual stress

Braze welding for dissimilar metals between copper and steel by
Nd YAG laser-plused MIG hybrid welding LEI Zhen, QIN
Guoliang, WANG Xuyou, LIN Shangyang (Haibin Welding Insti-
tute, China Academy of Machinery Scicnce Technology, Harbin
150080 China). p18— 20 25

Abstract:
be achieved by laser-arc hybrid welding. With this method, high
quality joining between T2 copper alloy sheet and galvanized steel

Braze-welded joint between copper and steel could

sheet was successfully done. The results indicated that a brazed joint
between copper and steel was formed, while the steel sheet in the
jointwas not melted. The tensile test shows that the crack initiated
in the heat affected zone of copper side, and the heat-affected zone
is intenerated appreciably. Analyss of fracture appeamance shows
that the fracture charactenstic of the joint is ductile fracture. The
erodent stucture of the steel and the penetration of copper atom
through the crystal boundary of fernte were not found by hish resolu
tion electron micnoscope. Copper-iron solid solution formed arund
the brazing interfaces and both atoms diffused with each other. In
addition, the brazing interface abounded with silicon.

Key words:  laser; plused metal ineit-gas arc; hybrid weld-

ing; copper; braze-welding

Effects of VPTIG welding current parameters on arc shape and
weld quality FANG Chenfu', YU Jiajun', CHEN Shujun’,
SONG Yonglun® (1. Provindal Key Laboratory of Advanced Welding
Technology, Jiangsu University of Science and Technology, Zhen
jiang 212003, Jiangsw, China; 2. College of Mechanical Engineer-
ing and Applied Electronics Technology, Beijing University of Tech-
nology, Beijing 100022, China).p21— 25

Abstract ~ With high-speed video system and memory real-
time oscilloscope gathering welding current and arc shape information
of variable polaiity TIG (VPTIG) welding effects of five parameters
including welding current frequency, DCEP (direct current electrode
positive) and DCEN (direct current electiode negative) time, DCEP
and DCEN current amplitude on arc shape information and quality of
weld were analyzed. The experiment showed that arc shape, arc
welding pieces of power and heat input can be controlled by regulat
ing the five parameters which not only could contiol penetration
both sides of weld and liquidation district width on both sides of
weld, but also reduced the loss of tungsten electiode. VPTIG weld
ing craft for aluminum alloy with plate docking and low frequency imr
pulse modulation were adopted, and the depth of fusion of singe
pass welding could reach 6 mm. Meanwhile, good appearance of
weld and reliable quality of welded joint could be obtained.

Key words: variable polanty tungsten inertgas welding;

welding current; arc shape; weld quality

Laser welding of high nitrogen steel 1Cr22Mn16N [Il. Micro-
structure and mechanical properties of welding heat-affected
zone ZHAO Lin"?, TIAN Zhiling', PENG Yun?, XU
Lianghong'?, LI Ran"?(1. State Key Labomtory of Advanced Steel
Processes and Products Central Iron & Steel Research Institute,
Beijing 100081, China; 2. Division of Stwuctural M aterials Central
Iron & Steel Research Institute, Beijing 100081, China). p26— 30

Abstract:
heat-affected zone (HAZ) of high nitrogen steel (HNS) were investi-

The microstucture and mechanical properties of

gated by using thermo-smulation technique. The experimental results
indicate that the microstucture in the HAZ of HNS is austenite and
Oerrite under laser welding conditions. The hardness of the coarse-
grained heat-affected zone (CGHAZ) increases when the cooling rate
increases and the one of the HAZ decreases while the peak temper-
ature decreases. The results show that the hardness of the HAZ is
higher than the one of the base metal indicating no softening of the
HAZ under appropriate welding conditions. The impact toughness of
CGHAZ is improved with the increase of the cooling rate, whereas
two brickle zones exist in the HAZ.

Key words:  high nitrogen steel; laser welding; heat-affected

zone; micwstructure; mechanical poperties

Stiffness coordination strategy for increasing fatigue life and its
application in welded structure DING Yanchuang, ZHAO
Wenzhong (School of Mechanical Engineering, Dalian Jiaotong Uni-
vemsity, Dalian 116028 Tiaoning China). p31— 34

Abstract  The mechanical nature of welded stucture fatigue
damage is the local stress concentration, and the severity of the
stress concentration is depending on the change of stiffness. From the
point of stiffness coordination, the causes of stress concentration are
analyzed. Based on IIW (Intemational Institute of Welding) stan-
dards
show the fatigue life increase at least 3. 86 times with the smoothened

the relative fatigue life of butt joint is calculated. Resulis

weld The faigue life analysis of flat beam with strengthen plate
shows that the plate thickness increase 1 times i. e., the local stff-
ness increase 1 times the fatigue life decrease 1 times. The wo ex-
amples of [IW confim that the stiffness coordination is very important
to improve fatigue life. Based on the measured dynamic stress, the
fatigue life of welded frame is predicted. Result shows that the stiff-
ness coordination can significantly increase the fatigue life. The fa-
tigue life prediction of welded frame is certificated by the experiment-
ation.

Key words: welded stucture; siffness coordination; fatigue life
Principle of produced heat by arc properties in VPP A of alumi-
num alloy HAN Yongquan', CHEN Shujun’ YIN Shuyan’( 1.
College of Materials Science and Engineering, Inner Mongplia Uni-
vesity of Technology, Huhhot 010062, China; 2. College of Me-
chanical Engineering and Applied Electronics Technology,
Univessity of Technology, Beijing 100022, China). p35— 37, 42
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Abstract:  The paper studied principle of arc produced heat
in VPPA and analysed how welding pamameters influence arc heat
from physical properties of arc on Al alloy. It is shown that dissym-
metrical electode properties have great influence on produced heat of
arc in positive and negative times. When Al alloy is used to be neg-
ative eledrode , negative voltage produced more heat. Different pa-
rameters of welding current and lasting times are very important fac-
tors to produce heat in positive and negative times.

electiical

Key words: vanable polarity plasma welding;

popeities; aluminum alloy

Detection method of spot welding based on fractal and support
LIU Pengfei SHAN Ping IUO Zhen (School
of Materials Science and Engineenng, Tianjin University, Tianjin
300072 China). p38— 42

Abstract:

vector machine

Because of charactenstic of fractal dimension
which present quantitatively describing of complexity of a sample data
series and remarkable advantage of support vector machine (SVM)
in small sample classification and regression fractal dimension of
signal data series is adopted as eigenvectors and a novel detection
method based on fractal and SVM is presented. Two models based on
SVM are constructed. One is about flatiers of spot welding and the
other is about defect of nugget size. A army of SVM is consist of
these two models. The array is used to detect the wo defects sym
chonously. It is shows that this new method fits for nondestructive
detection of spot welding from analysis of experiment results. This
array of SVM can detect the two defects of flatters and the litile nug-
get size better in process of spot welding.

Key words; fractal; support vectors machine; detection;

spot welding; flatter

Vibration frequency characters of chip and bonding on ther
mosonic flip chip bonding WANG Fuliangg, HAN Lei, ZHONG
Jue (School of Mechanical and Electronical Engineering, Central
South University, Changsha 410083, China). p43— 46

Abstract:  The vibration velocity of tool tip and chip on ther-
mosonic flip chip (TSFC) bonding was monitored with a laser
Doppler vibometer, and the “ stall” phenomena was obsewed from
the virtual value curve of vibraion velocity, i e., after the TSFC
bonding staited a fever milliseconds the chip velocity decreases
suddenly, while the tool tip velocity still increases. Stall indicated
that the blmp/pad inteface has formed initial bonding strength. And
the frequency characters of the vibration velocity signals were also
obtained. It isfound that the 3rd hammonics of chip vibration velocity
signal indicates the stall phenomena, i.e., when the 3rd hamonics
appeared the stall happens. Experiment results show that little
bonding force is good for produce stall.

Key words:  themmosonic flip chip bonding; laser Doppler vi-

bration measurement; speciral analyss

Effects of immediate water cooling and normalization after

welding on microstructure and hardness of heat affected zone of
ultra-fine grain steels welded joint ZHANG Guifeng's MIAO
ZHANG Jianxun', PEI Yi', WANG Jian’, ZHANG
Yantao' (1. School of Material Science and Engineering Xi' an
Jizotong University, Xi’ an 710049 China; 2. Technical Center of
Anshan Iron and Steel Group Corporation,  Anshan 114000, Liaon-

ce 1
Huixia,

ing China; 3. Shandong Electric Power Construction No. 1 Project
Company, Jinan 250100 China). p47— 50

Abstract: To refine the grain size of the coarse grain heat af-
fected zone (CGHAZ) in the gas tungsten arc welded joints of ultra-
fine grain (UFG) steels of 400 MPa strength the immediate water
oooling before transformation completion and nomalization after
welding were peformed. Their effects on the micrwstructure and
hardness of the HAZ were investigated. The results show that al-
though the grain size of CGHAZ does not decrease for the immediate
water cooling, the width of CGHAZ decreases compared with the air
ooling condition. The effective grain sizes in CGHAZ are signifi-
cantly refined by first time nomalization treatment after welding

while the grain sizes in the fine grain heat affected zone (FGHAZ)
become coamer than those before nomalization. The hardness of
HAZ of the joint subjected to immediate water cooling is higher than
that of the joint subjected to air cooling. The whole hardness of each
joint after nomalization decreases much. There is a favorable hard-
ness match between the HAZ and the original base metal after first
normalization treatment only for the immediate water cooling joint.
Therefore the mmediate water cooling followed by one time nor-
malization is recommended to refine the grain size in CGHAZ and to
make the hardness of HAZ close to that of oniginal parent materials.

Key words:

ultra-fine grain steels; heat affected zone;

coarse grain heat affected zone; nomalization; hardness

Distrbution and diffusion mechanism of Sn in interface of ZA
alloy soldered joints LIU Xiuzhong 1l Shitongg, CHEN Libo
(School of Material Science and Engineering, Shandong University,
Jinan 250061, China). p51—55

Abstract  Microstiucture and its characteristic of ZA soldered
joints distribution of Sn elemont and reaction product of Sn in inter-
face of ZA alloy soldered joints are studied by optical microscope
scanning electron microscope and electron probe micwanalyss
reskectively. The results show that Sn mainly diffuses by volume dif-
fuson and forms a wide diffuson zone. Sn in interface also reacts
with some elements in parent metal. New phases such as a— CuSn
and CuoSng are fomed. The diffusion and reaction of Sn will be
propitious to the bonding strengths and mechanical properties of sol-
dered joints which can satisfy the service performance of soldered
joints.

Key words: ZA alloy; soldering; interface; diffusion of Sn

ANN prediction models for tensile properties of TIG welded



