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Fig. 1 High-speed observation for laser welding spatter

B2 AMEECRUEEETER

Fig. 2 Schematic for laser welding spatter collection
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Fig. 3 Video image of laser welding spatters
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Fig. 4 Statistical chart of laser welding spatter in velocity
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Table 1 Fitting eigenvalues of welding spatter in velocity
Re Ridj g
CO, 3.25258 x10°° 0.999 999 95%
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Fig. 5 Photography of collected laser welding spatters
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Fig. 6 Statistical chart of laser welding spatter in dimension
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Table 2 Fitting eigenvalues of welding spatter in dimension

R, dej 4
CO, 0.109 39 0.999 850 95%
0.003 26 0.999 999 95%
Co,
Co,
ne — In176.3) 2
y=2.364+ 120264 acbBas g
0.49x /2
y:(). 17 +Me* lnz;éié6 (6)
0.45x /2w
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CO, 1/3.

Co,



30

34

CO, (A
10.6 pm Ay, =1.07 pum)

Co,
Co,

Co,
co,

o,

Co,

(2) Co,

cop T

10

Co,

2008.
. 5A90
I 2010 31(9): 77 -84.
Cui Li Li Xiaoyan Gong Shuili et al. Microstructure investiga—
tion of Nd: YAG laser welded 5A90 aluminiumithium alloys
J . Transactions of the China welding Institution 2010 31
(9): 77 -84.
Xiao R S. Laser beam welding of aluminum alloys C // Pro-
ceedings of SPIE-The International Society for Optical Engineer—
ing. Beijing China 2008: 1 -10.
. 1420 co,
I 2009 36(sl): 122 —125.
Cai Hua Xiao Rongshi Chen Kai. Mechanical property of CO,
laser welded joint of 1420 aluminum-ithium alloy J . Chinese
Journal of Lasers 2009 36( sl) : 122 —125.
Ribolla A Damoulis G L. Batalha G F. The use of Nd: YAG la—
ser weld for large scale volume assembly of automotive body in
white J . Journal of Materials Processing Technology 2005
164: 1120 -1127.
Hyunsung P Sehun R. Analysis of mechanism of plasma and
spatter in CO, laser welding of galvanized steel J . Optics & La—
ser Technology 1999 31: 119 -126.
Zuo T C Xiao RS Volz R. Experimental research on the influ—
ence of laser-induced plasma on the beam focusing during high—
power CO, laser materials processing C // Proceedings of SPIE—
The International Society for Optical Engineering California
USA 1998: 62 -69.
CO,
J . 2008 29

(6): 97 -100.
Qi Junfeng Ding Peng Zhang Dongyun et al. Influence of
welding parameters on laser-induced plasma temperature in CO,
laser welding of aluminum alloys J . Transactions of the China

welding Institution 2008 29(6): 97 - 100.

J. 2006 27(10): 33 -36.
Chen Kai Xiao Rongshi Zhang Shenghai et al. CO, laser weld—
ing process of aluminum alloy with filler powder J . Transactions
of the China welding Institution 2006 27(10) : 33 —36.
Kawahito Y Matsumoto N Katayama S et al. Characterization
of plasma induced during high power fiber laser welding of stain—
less steel J .

2008 13(8): 744 —748.

Science and Technology of Welding and Joining

1986

1 . Email: shuangyaqing@ emails. bjut. edu. cn

. Email: rsxiao @

bjut. edu. cn



I MAIN TOPICS ABSTRACTS & KEY WORDS

2013 Vol.34 No.2

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;



