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compounds started to react with Cu ball bonds to form Cu,Sh.
When the aging time is more than 49 hours at 250 C Cu wire
loop is broken and serious corrosion is found in Cu ball bond.
Furthermore Ag migration phenomenon occurs if the aging time
is more than 24 hours at 250 °C or 4 hours at 300 C.

Key words:

fine Cu wire; high temperature storage;

IMC; reability; Ag migration

An ultrasonic SH-guided-wave transducer for ultrasonic im—
aging and testing of plate with welded structure ZHU
Xinjie CHEN Yifang HAN Zandong DU Dong ( Key Laborato—
ry for Advanced Materials Processing Technology Ministry of
Education Tsinghua University Beijing 100084 China) . pp
17 -21
Abstract:

be used to test and image in long distance for the larger-sized

The SH ( shear horizontal) guided waves can

plate in welded structure. The performance of ultrasonic SH-
guided-waves transducer is essential to imaging and testing lar—
ger-sized plate in welded structure. The dynamic analysis of SH
guided wave in plate and half-wave propagation conditions was
carried out. The reasonable wedge angle the frequency size of
the piezoelectric wafer for SH-guided-waves transducer and other
important parameters were designed. The steps such as adding
the front lining removing the back lining setting the jagged slot
on front wedge and so on have reduced the internal echo inter—
ference in SH-guided-waves transducer which improves the tes—
ting sensitivity and simplifies the transducer structure. The re—
sults shows that the developed SH—guided-waves transducer has
the better testing ability and can be used in imaging and testing
complex T-buit type welded structure. The image can character—
ize the defects whose size is close to the guided wave length in
the welded structure. The proposed research provides the founda—
tion for the imaging and testing of larger-sized plate with welded
structure.

ultrasonic;

Key words: shear horizontal-guided-wave

transducer; welded structure

Effect rule of torch angle change on weld formation of key-
hole plasma arc welding JIANG Fan CHEN Shujun
WANG Long YU Yang ( College of Mechanical Engineering and
Applied Electronics Technology Beijing University of Technolo—
gy Beijing 100124 China) . pp 22 -26

Abstract: By taking 5 mm thick 5A06 aluminum-magne—
sium alloy as the main researching object the front and back
weld width as the formation parameter the significance of torch
angle to weld formation was studied by the orthogonal experi—
ment the effect of change of torch angle on weld formation was
studied from the point of energy transfer. The result shows that
the influence of the torch angle on welding formation is between
current and plasma gas flow rate. There is largest front weld
width when the torch is perpendicular to the test plate. The back
weld width will be larger with the torch angle increasing. It indi-
cates the energy density on the front surface the relative position
of the highest temperature section and the widest molten section
will be changed by torch angle change. The effect on the back

weld width may be caused by the interaction of sectional heat

source deviation of different thickness direction and the delay of
heat transfer.
keyhole plasma arc welding; torch travelling

Key words:

angle; weld formation; orthogonal experiment

Statistic analysis on spatter characteristics in high power
CO, laser and fiber laser welding of thin sheet aluminum al-
loy CAI Hua XIAO Rongshi ( Institute of Laser Engineer—
ing Beijing University of Technology Beijing 100124 China) .
pp 27 -30
Abstract:

num alloys affects the process stability and reflects the laser

Spatters in laser penetration welding of alumi—

welding process to a certain degree. The spatter characteristics in
CO, laser and fiber welding of 6061-T6 aluminum alloy were in—
vestigated and the reasons for the difference in spatter charac—
teristics were discussed. Dynamic behavior of spatters was recor—
ded in real-ime by a high-speed camera. The spatter particles
were captured and their sizes were measured experimentally.
Probability density functions ( PDFs) about the spatter velocity
and size were fitted by Ordinary Least Squares ( OLS) method in
X? test. The result indicates that the spatter speed follows Gauss—
ian distribution and the particle size follows lognormal distribu—
tion in both cases. However the statistical speed of spatters is
faster in fiber laser welding which indicates that more attention
should be paid to protect the focusing system. Moreover the sta—
tistical diameters of the spatter particles are smaller and PDFs of
the particle size is more fit with Lognormal distribution in fiber
laser welding which means that fiber laser welding process is
more stable than CO, laser welding process.

Key words: thin sheet aluminum alloy; high power laser

welding; spatter characterization; statistic analysis

Selection method of X-ray diffraction stress measurement
parameters for titanium and titanium alloy DENG Yun-
LI Qingqing LU Wei ( School of Materials
Science and Engineering Beijing University of Technology Bei—
jing 100124 China) . pp 31 =34 39

Abstract: Considering the low intensity of diffraction

peak bad diffraction profile wide fluctuation range and low ac—

hua LI Xiaoyan

curacy of the stress measurement results for titanium and titanium
alloy the effects of aperture diameter exposure time and expo—
sure number on the intensity of X-ray diffraction peak net inten—
sity full width at half maximum and the stress measurement re—
sults were investigated through the X-ray stress measurement of
free stress standard sample and high stress standard sample. On
this basis the selection method of X—ray diffraction stress meas—
urement parameters for titanium and titanium alloy was decided
and used in measuring the residual stresses in TC4 welded joint.

Results show that with the increase of aperture diameter and ex—
posure time the intensity of X-ray diffraction peak increases

both the diffraction profile and the accuracy of the test results are
improved. Whats more with the increase of exposure number

the diffraction profile and the accuracy of the test results are also
improved. The measurement results of residual stresses in TC4
welded joint meet the requirements of the related standards.

Key words:

titanium alloy; X-ray stress measurement;
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Analysis of silt cavitation erosion resistance of Cr;C, /NiCr
coating prepared by high velocity oxy-fuel thermal spraying
WANG Qian WU Yuping LI Gaiye GUO Wenmin ( Col—
lege of Mechanics and Materials
210098 China) . pp 35 -39
Abstract: A Cr;C,/NiCr coating was prepared on
1Cr18Ni9Ti stainless steel by high velocity oxyHuel ( HVOF)
thermal spraying. Phases and microstructures of the coating were
analyzed by X—ay diffraction ( XRD)

croscope ( TEM) and scanning election microscopy ( SEM)  re—

Hehai University ~Nanjing

transmission electron mi—

spectively. The cavitation erosion resistance and silt erosion re—
sistance of the coating were evaluated under two experimental
conditions ( fresh water and water contained fine silt) and com—
pared with hydro machine material 1Cr18Ni9Ti stainless steel.
The result shows that the coating shows a layered structure and
contains un-melted particles and some pores. The phases of the
Cr,C; Cry CGg and NiCr. The
1Cr18Ni9Ti stainless steel produces the work hardening which

coating are composed of Cr;C,

results in the resistance to cavitation erosion. The Cr;C,/NiCr
coating  exhibits
1Cr18Ni9Ti stainless steel

erosion of the coating. The mass loss of the coating usually hap—

significantly higher ~microhardness than

which leads to the resistance to silt

pens at the edges of the pores while the cavitation damage of the
1Cr18Ni9Ti stainless steel happens at the grain boundary and
twin boundary.
Key words:
NiCr coating; 1Cr18Ni9Ti stainless steel

high velocity oxy-fuel; silt erosion; Cr;C,/

Effect of process parameters on porosity formation ratio in
dual-beam laser welding of aluminum alloys with filler wire

LEI Zhenglong' LI Ying' CHEN Yanbin' SUN Zhong-
shao’ ZHANG Yikun® (1. State Key Laboratory of Advanced
Welding and Joining Harbin Institute of Technology Harbin
150001 China; 2. Capital Aerospace Machinery Company Bei-
jing 100076 China) . pp 40 —44

Abstract:  The characterizations of porosity in dual-beam
laser welding with filler wire of LF6 aluminum alloys were stud—
ied. Compared with the single beam laser welding with filler wire
and the dual-beam laser self-fusible welding the dual-beam laser
welding with filler wire can restrain the porosity formation. Espe—
cially the dual-beam laser welding with parallel arrangement has
a better effect on inhibition of porosity. Furthermore the effects
of shielding gas component and laser energy on porosity formation
ratio were analyzed. The results show that when the helium is
used as the shielding gas the area of plasma decreases as well as
the shielding effect of the plasma on laser deceases and the
welding process become more stable. At the same time the laser
power must be proper and both too high and too low laser power
make the porosity formation ratio enlarged.

Key words:  dual-beam laser welding with wire filling;

porosity; process parameter; aluminum alloys

Rapidly tiny resistance welding of Fe, Si,B,; amorphous
foils LING Shiquan WU Xiaoyu XU Bin LUO Feng

( ShenZhen Key Laboratory of Advanced Manufacturing Technol—
ogy for Mold&Die ShenZhen University Shenzhen 518060
China) . pp 45 -48

Abstract:

morphous foils with the thickness of 30 wm was conducted by u-

Rapidly tiny resistance welding of Fe,,SiyB,; a—

sing an inversion DC resistance welding machine. The welding
parameters which affect the property of amorphous foils were dis—
cussed. The high quality joints were got without welding defects
and welding parameters are as follow: 2 ms welding time 0.2 V
welding voltage and 56 N welding force. The average shear
strength of the joint reaches 632 MPa. XRD test shows that the
joint is amorphous structure. The cooling rate in the joint reaches
7.9 x10° K/s

el and obviously higher than the critical cooling rate of amor—

which is calculated by nucleation kinetics mod—
phous Fe,, SigB;; and effectively prevents the crystallization of
weld region. The study in this paper has high practical value in
engineering.

Key words:  Fe-based amorphous foil; resistance weld—

ing; joint properties; nucleation kinetics

Evaluation of stress corrosion of duplex stainless steel over—
lay WANG Jing' ZHANG Yiliang' QIU Fei' WU Dao-
wen’( 1. Department of Mechanical Engineering & Applied Elec—
tronics Technology Beijing University of Technology Beijing
100124 China; 2. Luoyang Shuangrui Special Equipment Co.
Ltd Luoyang 471039 China) . pp 49 -53

Abstract:

chemical facilities 2205 duplex stainless steel was deposited on

In order to prevent stress corrosion in petro—

the surface contacted with the corrosive media in projects. In or—
der to explore the application scope and feasibility of the solu—
tion two welding processes ( automatic welding and manual
welding)  three kinds of common corrosion environment ( satu—
rated hydrogen sulfide magnesium chloride calcium chloride)
were used to evaluate its stress corrosion comprehensively at the
constant tensile load based on the microanalysis of fracture and
the mathematical model of stress-ife was established based on
the experimental results. The results indicate that the constant
tensile load threshold is 0.45 R, for automatic welding and 0. 4
R, for manual welding in saturated H,S environment and there
is an error of 17% between them. All the samples are good after
96 hours in 0.9 R stress test with the calcium chloride environ—
ment which shows the excellent resistance to chloride stress cor—
rosion. But the coating cannot be used in boiling magnesium
chloride environment.

Key words:  duplex stainless steel; surfacing; stress cor—

rosion

Effect of single-component activating flux on weld morphol-
ogies in A-TIG welding of aluminum alloy YAN Keng
GAO Lihua YANG Gang XIAO Hailin ( Provincial Key Lab of
Advanced Welding Technology Jiangsu University of Science
and Technology Zhenjiang 212003 China) . pp 54 -57 62
Abstract:  A-TIG welding experiments of 6 mm 6061 alu—
minum alloy were carried out to investigate the effects of activa—
ting fluxes on weld appearance and macroscopic morphologies by

using five kinds of single-component activating fluxes such as



