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Fig. 1 Shape and dimensions of specimen
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Fig 3 Wavelet decomposition of ultrasonic spectrum for
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Table 1 Nugget diameter classification of spot weld
, d lmm
1 7.4~8.0
2 7.0~17.3
’ 3 6.4~6.9
, 4 4.0~6.2
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Fig. 5 Digtribution of characteristic values
1.1
1.0 i :2 y ( [13 2
0.6 —A-D ).
08 -v-E
@ ’ i ’ b
%]]. 0.7 |-
fung 0.6
0.5 4~6.2mm , R
0.4 ’ ’
(0)2 I L 1 1 1 1 1 1 1 1 ’ [ P, Rply sz] ’
“0 1 2 3 45 6 7 8 9 10 4. 6.4~6.9
SRR n , , ;
(a) /N SHRFHEE M 2 A
1.1 ’
W 1.0} u .___....._.\ N ,
§ 0.6 | A . B s \."". ’ [ Py Rpl ’ R;}Z] ) 3.
Ro8r  w-m 7~7.3 :
0.7 1 1 L L 1 L L 1
0 1 3 4 5 6 7 8 9 .
SRR n (R
(b) /NBESHREE — R RS SHFIE LM ’ ' ' o
sz] 3 H 0
4 N
Fig 4 Stabilty analysis of signal power characteristic values s 2. 7.4~8.0
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Fig. 6 Characteristics distribution of class 1 and class 3
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Fig. 8 Training error curves of ANN
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Table 2 Recogntion results of primary ANN
)
1( 1 3) 2 21 95
2( 2) 12 11 92
3( 4) 9 9 100

3
Table 3 Recognttion results of secondary ANN
%)
1 12 11 92
3 10 10 100
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and the weld metal is macroscopically separated into one Fe-rich part
and one Cu-rich part. Fe-rich phase is filled in the welding line. At
the same time, tensle strength of the welded joint is up to 520 MPa,
impact toughness is 32. 1] [em?, and swface hardness is also close
to HB360, which indicates this technology can meet the need of re-
pair of metal parts in field.
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manual self-propagating high-temperature syn-

Ultrasonic testing of spot weld based on spectrum analysis and
CHEN Zhenhua', SHI Yaowu's
ZHAO Haiyan® (1. School of Materials Science and Engneering
Beijing University of Technology, Beijing 100022, China; 2. Dep-

artificial neural network

arment of Mechanical Engineering Tsinghua University,
100084, China). p 76— 80
Abstract:

Beijing

The spectum of testing sgnal for the spot weld
test is analyzed and the charactenistic vector which can indicate the
characteristics of the signal spectum of ultrasonic signals for spot
weld is obtained. Thiough using the vector as input datas an artifi-
cial neural network is proposed to classify the resistance spot welds in
the different diameter level. The testing method proposed in the pa-
per has the advantages of higher recognition ability, higher efficiency
and smaller interference factors compared to the traditional methods.

Key words:

cial neural newoik; charmactenstic vector

resistance spot weld; ultrasonic testing; artifi-

Effect of arc atmosphere on interaction of CO, laser beam and
TIG arc WU Shikai, XIAO Rongshi, ZHANG Huanzhen (In-
stitute of Laser Engineering, Beijing University of Technology, Bei-
jing 100022, China). p 81— 85

Abstract:  laser-arc hybrid welding process is closely related
to the arc amosphere. By using a laser power metes a beam quality
diagnosis instrument and a high speed camera, the beam and arc
characteristics were investigated during the vertical interaction be-
tween a (0, laser beam and a TIG arc in argon and helium atmo-
sphere comparatively. The expenmental results demonstrate that the
laser power attenuates dramatically, the beam defocuses and the
beam quality is seriously worsened while the arc voltage dwops, the
arc column expands and even combustion wave supported by a laser
generates in argon atmosphere. However, the beam and arc charac-
teristics seldom change during the laserarc interaction in helium at
mosphere. The difference of the laser-arc interaction results from the
great difference of the electrons number density due to the difference
of the gas ionization energy. The electrons number density in the he-
lium are is 10 times less than that in the aigon are and thus the in-
vese bremsstrahlung absorption coefficient of the helium arc is two
orders of magnitude lower than that of the argon arc. Mearwhile,
there is less difference of the refractive index between the helium arc
and the air, so there is no obvious refraction of the helium arc to the
laser beam.

Key words:

CO, laser; TIG arc; arc amosphere; inverse

bremsstrahlung absomption; refraction

Microstructure of cementite beside interface in 321 /Qd370qD
explosive welding ~ WANG Yufei', ZHANG Jimin’, YUE Zo-
nghong’ ZHOU Hao’, HAN Shunchang®, SONG Tin’C1. School of
Materials Science and Engineeringg Henan University of Science and
Technology Luoyang 471003, China; 2. Luoyang Ship Matenal
Research Institute, Luoyang 471039, China 3. Scivic Engineering
Corporation, Iuoyang 471039, China). p 86— 838

Abstract Cementite near the interface in 321 /Qd370qD ex-
plosive welding is analyzed by transmission electron microscopy. The
results show that there is a lot of cementite in austenitic side of the
interface, and a lot of sub-lamellae exist in the cementite beside the
interface. These sub-lamellae are about several nanometers and par-
allel each other. Some sub-lamella groups cwoss approximately 70. 5°
and accord with definite ciystal tropism relation which coincide each
other when they circumrotate 180" with [ 110], as axis or with
[ 002 , as axis. Thus, a new sub-lamella group can easily grow be-
side another sub-lamella group. The crystal tropism relation of adja-
cent sub-lamellae may be applied to adjacent pearlite groups that
maybe exist the above relation.
cementite; transmission

Key words:;

explosive welding;

electron micrwscopy; pearlite

Corrosion resistance of X80 pipeline steel heat affected zone in
BI Zongyue"?, Lei Ali', WANG Na', FENG
Lajun' (1. School of Materials Science and Engineering Xi’ an Uni-
vemsity of Technology, Xi* an 710048 China; 2. Baoji Petroleum
Steel Pipe Co.s Ltd Shan’ xi Baoji 721008 China). p 89—92
Abstract

§ medium

A three-electrode eledrochemistty method is
adopted to research the cormsion resistance of heat affected zone for
X80 pipeline steel welding joint prepared by two welding wires
(HO6H1 and HOSMnNiMo) in the Na,S solution. The results show
that the metallurgical structure of the weld heat affected zone is nee-
dle-like ferrite and granular bainite, and the crystal grain is petty.
The corresion rate of the heat affected zone increases as the raise of
Na,S concentration and temperature, which the comwosion speed is
0.24-0. 81 mm/a when the tempenature is 20-60 ‘C and the con-
centration of Na,S is 1. 0%2.0%, and the corosion procedure is
the anodic polarization of cormsion system; the corwsion procedure
is anodic diffusion when the temperature is above 40 C.

Key words:

2 .
affected zone; S” cormosion

pipeline steel; X80 steel grade; welding heat-

Effects of welding conditions on weld geometry parameters for
triple-electrode high speed CO, fillet welding on double sides

MA Xiaoli', HUA Xueming', LIN Hang', WU Yixong', Yasu-
hiko ONIKT?, Shigeru KAMIFUJI?, SHI Jiangang®( 1. Shanghai Key
Laboratory of Materials Laser Processing and Modification. Shanghai
Jizotong University, Shanghai 200240 China; 2. Tsuneishi Hold-
ings Corporation, Hiroshima 7200393 Japan). p 93— 96



