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Fig. 1 Schematic of arc-ultrasonic welding system
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&1 6061-T6 RAEUFENST (RESHH, %)

Table 1 Chemical compositions of 6061-T6 aluminum alloy
Cu Mn Mg Zn Ti Si Fe Al
0.2 0.26 0.83 0.03 0.04 0.02 0.8 0.29 N3

% 2 ERb5356 RLLFEM Y (RESH, %)
Table 2 Chemical compositions of ER5356 wire

Mn Mg Cr Ti Al

[=)

0.1 4.8 0.08 0.1 At
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Table 3 Parameters of MIG welding and ultrasonic

excitation
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Fig. 2 Output signal image of ultrasonic power supply
with excitation frequency of 20 kHz
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Fig. 3 Weld cross-section appearance with different
excitation frequencies. (a) 0 kHz; (b) 30 kHz;
(c) 50 kHz; (d) 70 kHz; (e) 85 kHz
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Fig. 4 Weld width curves of different parts of weld at
different excitation frequencies
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Fig. 6 Porosity distribution of weld with arc-ultraso-
nic treatment of different excitation frequencies.
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Fig. 9 Tensile strength and elongation of welded joints
with different parameters
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Tensile fracture micro-morphologies of welded

joints. (a) without arc-ultrasonic treatment;
(b) with arc-ultrasonic treatment of 50 kHz
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Yicheng], XU Yinan', ZHOU Kun' (1. Harbin Welding
Institute Co., Ltd., Harbin, 150028, China; 2. China Academy
of Machinery Science and Technology Group Co., Ltd.,
Beijing, 100044, China; 3. University of Science and
Technology Beijng, Beijing, 100083, China). pp 18-23

Abstract: By stainless steel welding wire with
different Si element content, the weld forming, microstructure
and performance after high-speed welding has been organized
for research purposes, with the GMAW welding method,by
analysis means of SEM, XRD diffraction pattern, mechanical
properties such as stretching and the micro hardness testing, to
further study of Si elements in the weld internal space
distribution, and its influnce rule on microstructure,mechanical
properties when forming after welding. The results show that
the specific content of Si element in the welding wire can not
only increase the metal fluidity in the weld pool, but also
improve the stability of the welding process and the weld
forming after welding. At the same time, the welding speed
can be greatly increased to 120 cm/min; As a result of the
existence of element Si, the joint organization after GMAW
high-speed welding mainly austenite and &ferrite, weld
organization optimized.In XRD diffraction pattern after
welding, martensite and cementite exists in the joint
organization, micro hardness increased, tensile properties are
basic flat, and apparent necking have appeared in front of the
tensile fracture, plasticity and tensile strength are good.

Key words: alloy element Si; welding speed; organiza-

tions; hardness; tensile property

Study on the application of the weld reinforcement
variation coefficient in underwater wet welding quality
evaluation DU Yongpeng1’3, GUO Ningl’z, WU
Chenghao'”, HUANG Lu'?, ZHANG Xin"’, FENG Jicai"’
(1. Shandong Provincial Key Laboratory of Special Welding
Technology, Harbin Institute of Technology at Weihai, Weihai,
264209, China; 2. State Key Laboratory of Advanced Welding
and Joining, Harbin Institute of Technology, Harbin, 150001,
China; 3. Institute of Ocean graphic Instrumentation,
Shandong Academy of Science, Qingdao, 266001, China). pp
24-27,32
Abstract: There is a lack of an evaluation index which
can assess the appearance of welds user-friendly and accurately
in underwater wet welding. To solve this problem, the weld
reinforcement variation coefficient is proposed to be used for
evaluating the welding quality. The evaluation index has many
advantages such as objective, quantitative, less step and easy
operation, which is suitable for popularization and application
in practical engineering production. The weld reinforcement

variation coefficient grows higher with the worse the

uniformity of weld appearance and the lower the welding
quality and vice versa. According to the influence of pulse
current on the stability of welding process, welding was carried
out under different pulse frequency conditions. In view of the
influence of wire feeding method on welding process, the
stability of underwater wet flux-cored wire welding process
was studied by analyzing the wire feeding method with the
coefficient of variation of residual high welding seam. The
experimental results show that the evaluation results of the
index have high consistency with welding quality. The
influences of the welding process on the weld reinforcement
variation coefficient are analyzed using an X-ray transmission
method. The reliability of the weld reinforcement variation
coefficient is further verified by researching the welding
electrical signal and droplet transfer.

Key words: underwater wet welding; welding quality;

weld reinforcement; variation coefficient

Anti-aging performance of Sn5Sb1Cu0.1Ni0.1Ag/Ni solder
SUN Fenglian, LI Tianhui, HAN Bangyao (Harbin
University of Science and Technology, Harbin, 150040,
China). pp 28-32

Abstract:  In this paper, SEM was used to study the
interfacial diffusion behavior of Cu/Sn5Sb1Cu0. 1Ni0. 1Ag/Cu
and  Ni/Sn5Sb1Cu0. 1Ni0. 1Ag/Ni

joints

solder joints under
isothermal aging at 150 “C. The results showed that the morp-
hology of intermetallic compound (IMC) at Cu/Sn5Sbl
Cu0. INi0. 1Ag/Cu solder joint grew from thin needle-shaped
to rod-shaped and the thickness of IMC increased with aging
time increasing. The main composition of IMC was
(Cu,Ni)¢Sns. The appearance of IMC at Ni/Sn5Sb1Cu0. 1
Ni0. 1Ag/Ni solder joints changed from horst shaped to
relatively granular shaped, and the thickness of IMC increased.
The main composition of IMC was (Cu,Ni);Sny. The growth
rate of IMC at interface of Sn5Sb1Cu0. INi0. 1Ag/Cu solder
joint was 7.39 x 107 umz/h, and that at interface of Sn5Sbl
Cu0. INi0. IAg/Ni was 2.06 x 10~ pm’/h. Nickel-plating
significantly changed the morphology of IMC, reduced the
growth rate of IMC, inhibited the growth of IMC, and
significantly improved the aging resistance.

Key words: Sn5Sb1Cu0. INi0. 1Ag; IMC; isothermal
aging; nickel-plating

Effect of arc-ultrasonic on the microstructure and
properties of 6061 aluminum alloy joint with MIG welding
LEI Yuchengl, CUI Zhanxiangl, LU Guangyaoz, YAO
Yiqiangz, ZHANG Xuening1
Zhenjiang, 212013, China; 2. China General Nuclear Power
Corporation, Shenzhen, 518000, China). pp 33-38

(1. Jiangsu University,
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Abstract:  To improve the quality of MIG welded
joints of aluminum alloys, the ultrasonics were generated in the
MIG welding arc with external ultrasonic excitation source,
and the influence of the excitation frequency on the weld
appearance, pore distribution, microstructure and mechanical
properties of the 6061-T6 aluminum alloy butt weld was
studied. The results show that arc-ultrasonic can effectively
refine the microstructure of weld metal, reduce pores in the
weld, and increase the strength of the welded joints. Compared
with conventional MIG welding, arc-ultrasonic technique can
increase the weld width, refine the cellular dendritic and
enlarge the equiaxed grain zones in the weld metal.
Microstructure refinement efficiency is most excellent when
the excitation frequency is 30 kHz. As the excitation frequency
increases, the number of pores in the weld gradually decreases,
and the tensile strength of the joint is improved. The maximum
tensile strength is 235 MPa, which is 73.4% of the base metal
under the excitation frequency of 50 kHz, and accordingly the
dimples in the tensile fracture have a more equiaxed shape and
a more homogenized distribution.

Key words: arc-ultrasonic; excitation frequency; mi-

crostructure; tensile strength; 6061 aluminum alloy

Vacuum brazing diamond process under the profile
constraint and analysis of agreed height abrasives HE
Qingshanl, CUI Zhongmingl, FU Yucan’, WANG Zhixin’

(1. Henan University of Technology, Zhengzhou, 450001,
China; 2. Nanjing University of Aeronautics and Astronautics,
Nanjing, 210016, China; 3. National-Local Union Engineering
Laboratory of High Efficiency Precision Diamond Cutting Tool

Technology, Zhongyuan University of Technology,
Zhengzhou, 450007, China). pp 39-42
Abstract: The brazing experiments in vacuum furnace

were carried by a special method of keeping diamond within
the bounds of graphite template, which realized a high bonding
strength between steel matrix and diamond and an effective
way to control agreed height abrasives. Welded joints and
morphology of diamond surface were observed by SEM.
Fixed-point and micro-region compositions on the diamond
surface were analyzed by EDS. The agreed height abrasives
were measured by super-field 3D microscope. Results show
that liquefied Cu70Sn20Ti10 solder under capillary action can
infiltrate and enclose diamond on the profile of graphite
template through splicing and steel matrix have a high holding
power for diamond due to the formed TiC on bonding
interfaces. Silver colloid and diamond can't generate reaction
during brazing process. As silver colloid can always have good
bonding and constraint effect for diamond, agreed height of

abrasives is satisfactory after brazing process.
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Abstract: By setting up a double pulse variable
polarity plasma arc welding system, through process test of
high strength aluminum alloy welding with double pulse VPPA
(variable polarity plasma arc), weld formation and mechanical
properties of welded joints of low frequency pulse modulation
superposition high frequency pulse were studied. The results
show that the low frequency pulse can obtain the fish scales
weld by the periodic oscillating liquid molten pool. The high
frequency pulse causes the arc more concentrated and improves
effectively the energy density of the arc, thus enhance the arc
force. Coupled oscillation of the double pulse strengthen the
stirring of the molten pool, and refine the grain sizes of the
aluminum alloy weld. The tensile strength of welded joints
reaches 384. 13 MPa, compared with VPPA welded joints, the
strength is increased by about 10.21%. And the percentage
reduction of area and percentage elongation of welded joints
have been improved to a certain degree. The double pulse
VPPA welding process improves the mechanical properties of
the welded joints of the aluminum alloy.
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Abstract:
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An innovative detection method based upon
fuzzy gray scale transformation and filter back-projection
(FGT-FBP) reconstruction is proposed to study the geometrical
characteristics of weld defects. By analyzing the characteristics
of magneto-optical images with defects such as cracks and
incomplete penetration under alternating magnetic field
excitation, a fuzzy rule is designed to carry on fuzzy gray scale
transformation of the magneto-optical image. The image

contrast is improved to visualize the configuration and trend of
weld defects. An image evaluation method without reference
models that describes weld defect details of magneto-optical
images is realized. The weld defect magneto-optical images

processed by FGT are rotated and projected. Fast Fourier



