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Table 1 Chemical composition of pipe and welding material
ok C Cr Ni Mo N HE Fe

B 0.014 22.67 5.69 3.23 0.170 1.830 4y
22.9.3.LR 0.030 22.36 8.89 2.87 0.158 1.912
ER2209 0.015 22.50 8.50 3.00 0.150 2.135
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Micro-electrochemical system
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Fig. 2 Microcell
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Fig. 3 Microstructures of different zones of welded joint
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Fig. 4 Cyclic voltammetry curves of mircozones of wel-
ded joint in 3.5% NaCl solution
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Table 2 Data provided by cyclic voltammetry curves
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HAZ 1.009 0.733 0.697 0.276
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Table 3 Cr, Ni, Mo contents of two phases in different
zones of welded joint

Cr Ni Mo

S H v S H | 8 H v HH
ESYV) 24.76 21.21 4.19 5.90 3.36 2.02
i 24.09 23.23 7.05 6.95 3.40 2.58
HAZ 24.09 21.05 4.02 6.70 3.03 1.42
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Abstract:

to reduce the mixed noise in surface mount technology soldering

A novel image processing approach is proposed

image based on wavelet packet transformed adaptive threshold.
At first, by using wavelet packet transform, the approach not on—
ly decomposes the image into the low frequency part but also into
the high frequency part of image in several scales. After analy—
zing the wavelet packet tree coefficients, they were processed
with the Wiener filter, and kept the wavelet packet tree low fre—
quency coefficients without change. Secondly, an improved
wavelet adaptive threshold algorithm is proposed to denoise the
mixed noise again. At last, the inverse wavelet packet transform
is applied to reconstruct the image and median filter is used to
smooth the image. The experimental results have illustrated that
the approach can obtain a better result in soldering image denois—
ing compared with the conventional methods and can retain the
image edges very well.

Key words: surface mount technology solder joint; image

denoising; wavelet packet transform; adaptive threshold

Compared study on properties of SnZn-based lead free sold—
ers LAI Zhongmin', ZHANG Liang®, WANG Jianxin'( 1.
School of Materials Science & Engineering, Jiangsu University of
Science and Technology, Zhenjiang 212003, China; 2. School
of Mechanical & Electrical Engineering, Xuzhou Normal Univer—
sity, Xuzhou 221116, China) . p 77 — 80

Abstract:  The wettability, creep resistance and mechani—
cal properties of four SnZn-based solders were compared. Base
on the wetting-balance test, the wettability of SnZnAg/SnZnGa/
SnZnAl is better than SnZn solders. The addition of alloying ele—
ments can improve the wettability of SnZn alloys. With the tes—
ting of nanoindentation creep behavior of SnZn solders, it is
found that the creep resistance of SnZnAg solder is highest of all,
the mechanism is Ag—n particles acting as barriers to the motion
of dislocations. In addition, with the testing of mechanical prop—
erties, the results show that the mechanical and thermal-fatigue
resistance properties can be enhanced with the addition of allo—
ying elements, the mechanical properties of SnZnAg solder joints
is 20% higher than that of SnZn solder joints, the function of
Ga/Al is less than Ag. Furthermore, using diode laser solde—
ring, the mechanical properties of SnZn solder joints can increase
up to 116.7% .

Key words:  leadHree solders; creep resistance proper—

ties; intermetallic compounds; diode laser soldering

Pitting corrosion resistance of micro-zones in welded joint of
2205 duplex stainless steel BAO Yefeng', HU Wangqin',
JIANG Yongfeng', YANG Ke'?( 1. Institute of Mechanical and
Electronic Engineering, Hohai University, Changzhou 213022,
China; 2. Advanced Welding Technology of Provincial Key La—
boratory, Jiangsu University of Science and Technology, Zhen—
jiang 212003, China) . p 81 -84

Abstract:  The microstructures of welded joint of 2205 du-—
plex stainless steel were studied by optical microscope. Cyclic
voltammetry curves of base material, weld metal and HAZ were
measured by a self-designed micro electrochemical system re—

spectively. The results show that the microstructures of welded

joint of 2205 duplex stainless steel are ferrite and austenite. The
percentage of ferrite in weld metal is about 48% , which is equiv—
alent with that in base material, while the average ferrite content
in HAZ is more than a half. In the 3. 5% NaCl solution, the
weld metal shows the consistent pitting corrosion resistance with
the base material, but its repassivation behavior is not as good as
the base material. Among the three micro-zones of the welded
joint, HAZ shows the poorest pitting corrosion resistance and re—
passivation behavior. The differences on pitting corrosion resist—
ance of different microzones of welded joint are relevant to the
phase ratio and the distribution of alloy elements in phases.

Key words:  duplex stainless steel; microstructure; mi—

cro-electrochemical method; pitting corrosion

Impact toughness of simulated CGHAZ with high heat input
for adding trace Zr oil tank steel LIANG Guoli"*?,
YANG Shanwu', WU Huibin®, LIU Xueli’( 1.

Material Physics and Chemistry, University of Science Technolo—

Department of

gy of Beijing, Beijing 100083, China; 2. National Engineering
Research Center for Advanced Rolling Technology, University of
Science Technology of Beijing, Beijing 100083, China; 3. De-
partment of Electro-Mechanical Engineering, Tangshan College,
Tangshan 063000, China) . p 85 —88

Abstract:  The effects of trace Zr element on impact
toughness of coarse grain heat affected zone ( CGHAZ) of 690
MPa grade oil tank steel was investingated with the high heat-in—
put welding cycle using Gleeble3500. The results showed that
trace Zr treated steel can significantly improve low temperature
impact toughness of base metal ,but it could seriously worsen the
impact toughness of CGHAZ. The M-A component of trace Zr
treated steel coarsed with the heat input increasing, the area per—
centage of M-A component decreased with the heat input increas—
ing, which resulted in the steel toughness decreasing. The size of
inclusions containing Zr are all micron level, and were precipita—
ted in the solidification process, which have litte effect on streng—
hen and grain refinement, but has a very important influence on
impact toughness. The oversize inclusions ( 13 wm) could result
in the impact toughness decreasing.

Key words: oil tank steel adding trace Zr; high heat-in—

put welding; CGHAZ; impact toughness

Sensitivity analysis and prediction of double ellipsoid heat
LI Peilin, LU Hao ( School of Material
Science and Engineering, Shanghai Jiao Tong University, Shang—
hai 200240, China) . p 89 -91, 95

Abstract:  When the arc force is strong, the double ellip—

soid heat source model is the most widely used heat source mod—

source parameters

el. The influence of the heat source parameters on the weld size
was researched, and the sensitivity of the double ellipsoid heat
source parameters was obtained for SAW. The multiple regres—
sion analysis was applied to research the relationship between the
weld size and the heat source parameters. An empirical formula
was put forward, and the heat source parameters corresponding to
the weld width and penetration can be easily calculated by the
empirical formula. The trial time is reduced and the simulation
precision is increased.

Key words:  submerged arc welding; double ellipsoid



