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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—



