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Table 1 Normalized data of weld quality characteristic values
K, K,
1 0.2618 0 0. 038 4 0.5528 0.4239 0.941 7 0. 4482 0. 014 0.2308
2 0.764 4 0.564 1 0.9231 0.7717 0.856 2 0 0.090 1 1 0.707 7
3 1 0.512 8 0. 8077 0.845 0.5029 0.526 0.3168 0.488 5 0.615 4
4 0.562 0.410 3 0.230 7 0.3179 0.616 3 0.873 1 0.376 3 0.128 8 0.230 8
5 0.802 8 0.333 3 0. 077 0.5342 0.6129 0.2353 0.314 6 0. 856 8 1
7 0.268 8 0.512 8 0 0.3265 0.886 7 0.836 6 0.1401 0. 1596 0. 0308
8 0.298 4 0692 3 0.1923 0.336 4 0.876 8 0697 0.0615 0.3756 0.323 1
11 0 0.564 1 0.1154 0.0139 0.986 8 0.8532 0.0512 0.1132 0.1538
12 0.289 7 0.615 4 0.077 0.2747 0.891 1 0.8459 0.0729 0.118 1 0.123 1
14 0.256 5 0.64 1 0.1923 0.248 8 0.999 5 0.916 8 0 0. 076 6 0.292 3
15 0.595 1 0717 9 0.269 3 0.4559 0.9745 0.9519 0.000 1 0. 039 4 0.384 6
19 0.499 1 0.564 1 0.538 4 0.3251 0.647 2 1 0. 068 1 0. 177 4 0
20 0.692 8 0.743 6 0.730 8 0.514 3 0.2542 0.778 3 0.914 0.2579 0.230 8
21 0.452 0.410 3 0.3846 0.366 3 0.916 6 0.8624 0. 051 0.144 5 0.307 7
2 0.818 5 0.871 8 0.9231 0.6536 0.5716 09115 0.256 0.084 1 0
23 0.1623 0. 666 7 0.538 4 0.2243 0.800 8 0. 807 4 0.138 1 0.171 4 0.2
25 0.9389 0.666 7 0.538 4 0.9317 0.128 1 09625 0. 949 2 0 0
2 0.1449 0. 641 0.4615 0.2057 0 0.948 6 0. 622 0. 0653 0
27 0.764 4 0.7% 9 0.6923 0. 779 0.664 9 0.936 4 0.0518 0.1472 0
6 0.185 0.564 1 0.077 0. 1367 0.603 5 09205 0.3428 0.070 7 0.184 6
9 0.256 5 0.743 6 0.1154 0. 349 0.9818 0.3089 0. 009 0. 69 4 0.7385
10 0.586 4 0.7% 9 0.3846 0.679 5 0.4215 0.817 0.4222 0.258 2 0.215 4
13 0.069 8 0. 641 0. 038 4 0.258 1 0.854 3 0. 961 2 0.1151 0. 004 6 0.015 4
16 0.279 2 0.69 3 0.1923 0.3212 0.983 3 0. 89 2 0. 28 3 0.07 0.138 5
17 0.3229 0692 3 0.346 1 0. 396 2 1 0.8204 0. 002 0.1255 0.369 2
18 0.492 1 0.717 9 0.3077 0.5123 0.9509 0.938 0.006 8 0. 065 0.276 9
24 0.005 2 0.4359 0.2307 0 0.0427 0.921 4 0.6133 0. 0649 0
2 0.963 4 1 1 1 0.103 5 0. 942 1 0. 020 2 0
2 0.8255 0.846 2 0.%15 0.8142 0.655 1 0.4475 0.3033 0.392 1 0.492 3
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Table 2 Prediction result of grey-spot areas when SPREAD s different and test result
1.5 2 2.5 3 3.5 4 4.5 5
1 14.6 7.2 5.6 4.8 4.2 39 3.7 3.5 12
2 6.3 0 3.3 5.4 6.6 7.2 7.7 8.0 48
3 17. 6 39.6 4.4 31.8 30.3 2. 4 288 28. 4 14
4 0 0 0 0 0 0 0 0 1
5 18. 1 19.0 18.5 183 18.1 18.0 180 17.9 9
6 25.8 29.1 28.2 27.8 27.6 27. 4 27.3 27.2 24
7 16. 1 29.0 27.6 26.8 26.4 2.2 26.0 25.9 18
8 0 19.8 17.7 16.6 16.0 15.5 153 15.1 0
9 0 0 0 0 0 0 0 0
10 30.0 53.7 4.4 551 55.5 55.9 561 56.3 32
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TRANSACTIONS OF THE CHINA WELDING INSTITUTION

under low heat input  ZHANG Fuju's WANG Yan?, ZHANG
Guodong', Warg Yutao® (1. College of Power & Mechanical Engi-
neering, Wuhan University, Wuhan 430072 China; 2. College of
Mechanical & Material Engineering, China Three Gorges University,
Yichang 443002, Hubei China; 3. Research Institute of Wuhan
Iron & Steel Group Corporation Wuhan 430080, China). p77— 80

Abstract  The formation and mechanical properties of welded
joint for 400 MPa ultra-fine grain steel were studied based on surface
tension trander technology, (02 arc welding, special nawow groove
and different heat input. The results showed that the welded joint
with good fusions one side welding with back formation and narrow
HAZ (heat-affected zone) (about 1 mm) was obtained with 3-4 kJ/
cm heat input. The hardness and tensile strength of the joint were
higher than those of the base metal. The embiittlement and softening
of HAZ was not found and the bending plasticity was qualified. The
impact toughness of HAZ was about 60%; higher than that of the base
metal, which can be caused by the granular pearlite transition, mul-
ti- phase non-equilibrium microstructure and higher yield stress.

Key words:
CO; arc welding

ultra-fine grain steel; welded joing heat input

Residual stress and distortion of Al alloy panels welded by FSW

LI Hongke, SHI Qingyus, WANG Xin LI Ting LU Yuan
(Depariment of Mechanical Engineering, Key Laboratory for Ad-
vanced Materials Procesing Technology Ministy of Education Ts-
inghua Universitys Beijing 100084, China). p81— 84

Abstract  FSW 6056-T6 Al alloy panel was welded by FSW
and its distotion was measured. Also numerncal model was estab-
lished to simulate the distortion temperature field and stress fields.
The simulated temperature and distortion were compared with those of
experiments. The results indicated that the panel bent down along
welding direction and maximum distortion reaches 6. 3 mm. Along
the transverse direction, the panel bent up relatively to the longitudi-
nal sides and the maximum displacement was 4. 5 nm. There were
high accordance trends of simulated distortion to the experiment. The
longitudinal residual stress was asymmetic with the weld center line
and it is higher on advancing side.

Key words: friction stir welding; welding distortion; numer-

ical simulation

Microstructure and mechanical properties of K418 and 42CrMo
dissimilar metal laser welding PANG Ming, YU Gang, WANG
Henghai ZHENG Caiyun (Institute of Mechanics Chinese Acade-
my of Sciences, Beijing 100080 China). p85— 88

Abstract  The influences of welding heat input on weld of
laser welding of K418 and 42CMo dissimilar metal were experimen-
tally investigated using continue wave Nd: YAG laser of output power
3 kW. Micrestucture of the welded joint was studyed by optical mi-

croscope, scanning electron microscope, X-ray diffraction and en-

ergy dispersive spectiometer. Mechanical properties of the weld were

evaluated by hardness and tensile strength test. Results show that
weld penetration of keyhole welding mode is larger than of heat con-
duction welding mode with constant linear heat input. Particle of rnch
Nb Ti and Mo and deleted Fe and Ni and needle of rich Nb and Ti
are observed in the fusion zone. The tensile strength of weld is high-
er than that of base metal of 42CiMo by optimizing laser welding pa-
rameters.

Key words:

alloy; 42CiMo steel; micrwstructure

laser welding; heat-affected zone; K418 nickel

Weld defect classification in ultrasonic testing basing on time-
frequency discriminant features DU Xiuli"%2 SHEN Yi
WANG Yan®(1. School of Information Engineering, Dalian Ui ver-
sity, Dalian, 116622, Ching 2. School of Astronautics, Harbin In-
stitute of Technology, Hatbin 150001, China). p89—92

Abstract  According to transient propeity of ultrasonic sig-
nal, the discriminant pursuit method was propesed to extract local
time-frequency features of defect signal and the features were fed to a
probabilistic neural networks to classify the defects. Durng extract
ing features the comelation between the incoming atom and the
atoms selected before was considered to reduce the redundance a-
mong the selected atoms so that the extracted features discriminated
different class of signals effectively. Finally, the defects of an elec-
tonic welded joint were classified by proposed approach, and the ex-
perimental results show that time-frequency disciiminant features are
appmwpriate for defects classification in ultrasonic testing and can
suppress the effect of grain noise. In addition, the higher accuracy
can be reached if considering the correlation of the selected atoms.

Key words:  ultrasonic test; discriminant pursuit; time-fre-

quency disciminant feature; probabilistic neural networks

Prediction of area of gray spots flaw in alternate rail flash butt
welded joint based on RBF neural network LUQibing, TAN
Keli LUO Deyang TAN Hongtao (Institute of Welding, Southwest
Jiaotong University, Sichuan Chengdu 610031, China). p93—96
Abstract  On the basis of imported AMS60 alternate rail
flash butt welding machine, the welding current; the welding voltage
and the displacement of welding procedure experiment of U7IM n rail
were acquired with high frequency. Eight weld quality characteristic
values such as the percentage of the flashing time of the accelerated
flashing stage. the percentage of the flashing time of low voltage II
and stable flash stage, the power input of weld the flashed lensth of
nail, the welding time, the shoit and broken circuit factor of low
voltage I and stable flash stage and the short and broken circuit
factor of the accelerated flashing stage and upsed length which had
influence on the grey-spot flaw area in the alternate mil flash butt
welded joint were used as input data of radial basic function neural
network the rail weld grey-spot flaw. The prediction model whose
spread rate was 1. 5 was buils and according to the TB/ T1632—
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2005 the prediction accuracy of the model trained usng 19 samples
of 29 samples reached 100% using the other 10 samples.
Key words:

altemate rail flash butt welding; radial basic

function neural network; grey-spot area; prediction

Friction stir welding of AZ91D magnesium alloy sheet Lo
Hua HAO Chuanyong (Institute of Metal Research, Chinese A-
cademy of Sciences, Shenyang 110000 China). p97— 100
Abstract
welding (GTAW) were used to weld AZ91D magnesium alloy sheets

Friction stir welding (FSW) and gas tungsten arc

with the thickness of 2.2 mm. The influence of the welding parame-
ters on the FSW weld quality and microstucture and mechanica
propetties was investigated. Sound weldment was obtained at the tool
wtating speed of 1 380 ¥ min while the wtating speed of 1 960 1/
min was too high. The micrwstucture of each zone showed very dif-
ferent features, which depends on the themal and mechanical condi-
tions. The handness and strength of the stir zone were remarkably im-
proved due to the fine recrystallized grain structure. The mechanical
popetties of FSW weldments which were superior to those of GTAW
weldments depends mainly on heat input during the welding process-
ing.

Key words:

mechanical properties

friction stir welding; AZ91D magnesium alloy;

Application of Choi-Williams distribution to electrical signals
LUO Yi WU Guangfeng, LI
Chuntian (School of Material Science and Engineering, Chongging In-
stitute of Technologys Chongging 400050, China). p101— 103 107
Abstract
which is the algorithm modified based on Wigner-Vill distribution

detecton in CO> arc welding

Timefrequency distribution of Choi- Williams

was used to study arc voltage signals acquired during CO; arc weld-
ing. The signals was analyzed in time-frequency domain to get the
time-frequency distnbution pattern. The influence of four parameters
such as analysis window type and analysis window width of time and
frequency on analysis efficiency of distribution pattem was discussed
on the premise of smoothing factor in kemel function of Choi-
Williams algorithm. And then the concept of information entropy
was introduced. The parameters of Choi- Williams distribution were
optimized by information entropy calculating which is meaningful to
impwove the efficiency of timefrequency analysis. The result of ex-
periment analysis shows that the time-frequency distribution of elec-
trical signals during welding can be expressed by Chotr Williams dis-
tribution and the principle of minimum information entropy. And
then the cross tem intedference is inhibited effectively and better
time-frequency centralizing is obtained.

Key words:

electrical signal; information entropy

Choi- Williams distiibution; CO3 arc welding;

Effects of local heat treatment by electron beam on microstruc-

ture and properties of TC4 titanium alloy welded joint HU
Meijuan, 1IU Jinhes KANG Wenjunn RUAN Chengyong (School of
Materials Science and Engineering, Northwestern Polytechnical Uni-
vemsity, Xi an 710072, China). p104— 107

Abstract:
welded joint of 14. 5 mm thick TC4 titanium alloy plate was carded

The local heat treatment by electron beam on

out. Its influence on the microstructure hardness and tensile prop-
erties of electron beam welded joint was investigated. Experimental
results show that the ciystal grain size of the base metal within the
scanning field of local heat treatment grows explicitly after local heat
treatment. While it is precipitated and grows along priorfl grain
boundary, @ phase with a lamellar or acicular appearance grows into
B grain from grain boundary. Because local heat treatment decreased
the cooling velocity of weld metal the acicular martensite decompos-
esB phase and transforms to coamer and shorer @ phase, which
shows an interwoven pattern. In addition, the hardness profile be-
comes smoother and differences between heat affected zone and weld
come to be almost eliminated. Integral properties of welded joint are
equalized and increased along weld crss-section after local heat
treatment. Fracture position of tensle test specimen shifts from the
conmon zone between heat affected zone and base metal to parent
metal without undergoing heat treatment.

Key words: local heat treatment electron beam welding;

TC4 titanium alloy; microstructure; tensile properies

State of arts of visual sensing technology to monitor laser weld-
ing process QI Xiubin (Haibin Welding Institute, China Acade-
my of Machinery Science and Technology, Harbin 150080 China).
pl08— 112

Abstract The perfomances of CCD camera and CMOS
camera, which were used in monitoring the laser welding process
were compared. The problems and their solutions in visaul sensing
for laser welding process and the common used light path to abstract
the imaging signal were introduced. The characteristics of the coaxial
and side visual sensing technolagies and their state-of the-arts of de-
velopments were summaried. The analyzed results showed that the
active visual sensing technology of Japan is much more advanced
than that of the other countries, and the passive coaxial visual sens-
ing technology of Gemany is in the leading level in the world, and
the laser welding heads with coaxial visual sensor and sending sy stem
were developed by some institute and company in Gemany. The
studies on the visual sensing technologies for laser welding starts rel-
atively late, which has a vast gap with the developed coountres. At
present the visual sensing and monitoring technology for laser weld-
ing is mainly used in basic research such as study of the laser weld-
ing mechanism, and its application in production is the developing
direction of the research and development of coaxial sensing technol-
ogy.

Key words:
development

laser welding; visual sensing; state-of arts and



