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Sketch of forced point on curve welding seam
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Fig. 2 Position identifying experiment set of curve welding
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Fig. 3 Teaching model of curve welding seam
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Fig.4 Control model of robot searching step length based on
the direction coefficient
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Fig. 5 Identifying experiment of the position of curve welding
seam
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p73— 176 HCIN steel. The precipitation equilibiun diagrams of two experi-
Abstract:  Finite element method is used to analysis the sot mental steels were calculated by using Themo-Calc software. The

dered joint reliability of FCBGA, the unified viscoplastic Anand com
stitutive equation is employed to represent the viscoplastic defomma-
tion behavior of Sn63Pb37 alloy. The results shows that the stress
concentrated on the top suiface of the chip-edge FCBGA corner sot
dered joint and present cyclical changes with time, stress relaxation
and accumulated enhancement trend of stress can be obvious ac-
quited from the curve. Select three different ball size device for the
study, it indicates that the ball size of 0.4 mm X 0. 28mm has the
maximal soldered joint stress, 0. 46 mm X' 0. 34mm ball second and
0.52 mm X 0. 4nm ball minimum. Based on the analysis of plastic
work accumulation can acquire the same trend. The trends is ob-
tained by the consistent results with practical application of the de-
vice. At the same time provide a basis for the theoretical research of
flip-chip devices.

Key words: FCBGA; finite element method; viscoplastics

stress concen tration

Verification of ultrasonic residual stress evaluation method by
laser hologram method IU Hao, LIU Xuesong YANG Jamr
gw, FANG Hongyuan, ZHOU Guangtao, YAN Dejun (State Key
Laboratory of Advanced Welding Production Techndogy, Hain In-
stitute of Technology, Haibin 150001 . p77—79

Abstract;

can be measured by ultrasonic method. Experimental system to mea-

Based on the acoustoelasticity, the residual stress

sure the residual stress by ultrasonic is established with Ler waves.
The longitudinal stress of win wire welded plate is measured by the
system. The result of the ulirasonic method is verified by laser holo-
gram inteference hole-drilling method. The measurement processes
of two methods are compared. The measurement process is not only
nondestmuctive, but also real-time and quick. The system is portable
and overcomes the shortcomings of the tradition methods.

Key words:

stress

ultrasonic; laser hologram; welding residual

Microstructures and mechanical properties of CGHAZ in 440
MPa ship hull steel YANG Yinhui*?, YANG Caifu’ SU
Hang’, ZHANG Yongquan’, CHAI Feng’, DAI Jianging' (1. Kun-
ming University of Science and Technology, Kunming 650093, Chi-
na; 2. Central Ion and Steel Research Institute, Beijing 100081,
China). p80— 84
Abstract:
low carbon high niobium (LCHN) alloy steel was smaller than that in
high carbon low nicbium steel (HCIN) by adopting welding heat
physical simulation, and the low temperaure impact toughness of
LCHN steel was higher than that in the HCIN steel when #45<<40

The results showed that the austenite grin size in

s. The micrstucture of coarse grain heat affected zone (CGHAZ)
in experimental steels were predominantly granular bainite, the shape
of M-A island exhibited long lath morphology when #55<<40 s and it
shows massive morphology when ¢4 40 s. The size and the amount

of granular bainite in LCHN steel were much lower than that in

second phase particles mainly precipitated in the temperature higher
than 1 200 “C and the mean size of particles larger than 120 mm in
HCIN steel but the second phase particles only precipitated in the
temperature lower than 1 200 “C and the mean size of partides lower
than 50 nm in LCHN. The fine second phase precipitation dispersed
in LCHN steel inhibited the growth of prior austenite grain boundary
and improved the low temperature impact toughness significantly.
Key words:

granular bainite; the second phase particles

coarse grain heat affected zone; grain size;

Content of Fe in TIG cladding copper alloy layer on surface of
steel  LUShixiong SONG Jianling YANG Shigin (State Key
Laboratory of Advanced Welding Production Technology, Harbin In-
stitute of Technology, Harbin 150001, China). p85— 88

Abstract
35CMnSiA steel using HS201 welding wire. The content of Fe in the

cdadding layer and the microstructure of the interface between copper

TIG cladding was carried out on the suface of

layer and base metal were analyzed. The evolvement and develop-
ment of the distribution and the shape of the Fe in the cladding layer
was imvestigated systemically. The results show that with the in-
creased welding current the content of Fe is increased and the shape
is trandomed qreatly. The shape of Fe is granular and treeing-like
in the cladding layerwith the welding current below 270A; the shape
of Fe is changed strongly and the large spherical Fe particle appears
in the cladding layerwith the welding current surpassing 300 A. Un-
der the effect of the arc force, the liquid Cu and Fe is mechanically
mixed and the configuration of the solidified microstructure is the in-
clusion of Cu and Fe.

TIG dadding; 35CMiSiA steel; copper weld-

ing wire; content of Fe

Key words:

High- temperature oxidation behavior of Sn-8Zn-3BiP and its
FANG Yili, ZHOU Jian, XUE Feng, SUN
Yangshan (Jiangsu Key Laboratory for Advanced Metallic M aterials
Southeast Universty, Nanjing 211189, China). p89—92, 96
Abstract
the liquid S 8Zmr 3Bi lead-free solder at 250 “C was investigated by

themogravimetty experiment. The effect mechanism of P on the oxi-

effect on properties

The effect of alloying P on oxidation behavior of

dation was discussed by scanning electronic microscopy (SEM)  and
auger electronic spectroscopy (AES) in experiments. Properties were
compared between before after oxidation to explore the effect on sol-
ders other properties. The resulis indicate that P can improve the
oxidation resistance of Sn-8Zn-3Bi obviously. P was oxidized which
is prior to Zn. A oxide film conssting of P4O¢ which was tend to vol-
atilize formed on the surface of the solder. The over-all properties of
the solder is best with the addition of 0.2wt. %P.

Key words: Sn-8Zn-3Bi; lead-free solde; P; oxidation re-

sistance; mechanism

Position identifying of curve welding seam in tele teaching based

on force sensing  LIU Lijun"?, GAO Horgming’, WU Lin’ (1.
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Ningbo Institute of Technologys Zhejiang University, Ningbo, Zhe-
jiang 315100 Ching 2. School of Material Science & Engineering
Harbin Univesity of Science and Technology, Harbin 150080 Chi-
na; 3. State Key Laboratory of Advanced Welding Production Tech-
nologg  Hatbin Institute of Technology, Haibin 150001, China).
p93— 96

Abstract:  There ofien be the curve welding seam (CWS) in
remote welding. The accurately identified CWS is one of the prereq
uistes to ensure tele-teaching precision. Aiming at the characters of
CWS the concept of inflection point and direction coefficient of
welding seam are put forward. The intelligent model of direction co-
efficient of welding seam is established. Combining with the identify-
ing algorithm of inflection point in welding seam, identifying expen-
ment of CWS is done. The experiment results show that inflection
point of welding seam can be automatically identified, that the aver-
age error of CWS is less than 0. 5 mm by optimal treatment of off-
line programming system, and meets the requirements of tele-teach
ing.

Key words:
curve welding seam (CWS)

remote welding; tele-teaching; force sensing;

Identification of multidass defects in aluminum alloy resistance
spot welding based on support vector machine XUFE Haitao',
LI Yongyan', CUI Chunxiang', AN Jinlong’ (1. School of Materials
Science and Engineering, Hebei Univesity of Technology, Tianjin
300132, China; 2. School of Electrical Engineering and Automa-
tion, Hebei University of Technology, Tianjin 300132 China) . p97
—100

Abstract: A model is built to identify splash defect and in
complete fusion defect of aluminum alloy resistance spot welding
based on Support Vector Machine method. The charactenstic vector
used in the model is extracted from process curves of aluminum alloy
resistance spot welding. This model is trained and tested with differ-
ent sample data. The test result hows that the accuracy rate of iden
tifying splash defect is 96. 7% and the accuracy rate of identifying
incomplete fuson defect is 100% under given sample data. There
fore, it is reliable to identify multiclass defects of aluminum alloy re-
sistance spot welding with Suppoit Vector Machine method.

Key words:  aluninum alloy resistance spot welding; support

vector machine; defect identification

Influence of loading of tensile stress on welding residual stress
fidd in plate structure ~ PAN Hua'. FANG Hongyuan®(1. Aw
tomobile Steel Department, Research Institute Baoshan Iron &Steel
Corporation Limitid Shanghai 201900 China; 2. State Key labora-
tory of Advanced Welding Production Technology, Harbin Institute of
Technology, Haibin 150001, China).pl101— 104

Abstract: By finite element method (FEM), the distribution
of welding residual stress field in the plate stiucture was investigated
under the condition of local loading, and compared the results of re-
ducing stress between tenson in process of welding and after weld-
ing. It is found that under the condition of local loading, tension in

welding process can decrease the resdual stress more significantly

than that after welding. When the local loading was lower than the
yield strength of the material the decrease of residual stress become
more prominence as the local loading increasing. When 200 MPa
loading was applied the maximum tension residual stresses decreas-
es to 130 MPa after welding and to 50 MPa duning welding. These
results indicate that the decrease of welding residual stress by local
loading is feasible.

Key words:

mechanical tension

welding; residual stress; finte element method;

Microstructure and properties of E911 steel welded joint aged at
650 C for long time REN Wenchao', GONG Zhengchun’,
CHANG Tiejun’, WANG Chunbin® (1. School of Mechanical and
Electrical Engineeringg Haibin Engineering University, Harbin
150001, China; 2. Haibin Boiler Compary Ltd Qinhuangdao He-
bei 066206, China; 3. College of Materials Science and Chemical
Engineeringg Harbin Engineering University, Harbin 150001, Chi-
na). pl05— 108
Abstract
tained strength of the welded joint aged at 650 C for long time of

The mechanical properties, senal impact and sus-

E911 steel produced by German Vallourec & Mannesmann were test-
ed optical micoscope, transmission electron microscope (TEM)
and scanning electron microscope (SEM) were used to observe and
analyze the micwstructures and the fracture apptarance. The tests
show that the welded joint aged at 650 “C for long time of E911 steel
has good mechanical properties and sustained strength, the wpture
strength of E911 steel is 72. 52 MPa when the aging time is extended
to 100, 000 hours at 650 ‘C, and the mpture strength of welded joint
is 60. 88 MPa.

Key words: E911  steel;

strength; micostucture; mechanical properties

long-time aging;  sustained

3D finite element simulation on distortion distribution in mult
layers welding of EH36 CHEN Zhanglan, XIONG Yunfeng, LI
Zongmin (Marine Engineering School Jimei University, Xiamen Fu-
jian 361021, China). p109— 112

Abstract
EH36 is widely used in key construction of ship. Based on the ther-

As one o low temperature high strength steel

mal physical poperties of EH36, 3D finite element simulation is car-
ried out to analyse the temperature field and distortion distnbution.
To simulate the actual welding process some technologies such as
APDL program used for development and birth & death skill are ap-
plied in 3D multi passes welding. Thus the temperature field and
weld distortion distribution in 3-directions are obtained. The result of
simulation shows that there are many different distortions between the
first pass and the second one, and that difference lies between the
firstly welded part first and the later welded part.  Further, the dis-
tortions of U-shape groove and V-shape gmwove were compared the
angle deformation of woikpieces with V-shape groove is obviously
greater than that of the U-shape groove at the same area of weld
crasssection.  both of them share with the same areas same welding
process and simulation process.

Key words: EH36 steel; multi-layers; distortion; simulation



