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Table 1 Mechanical properties of 5A03 aluminum alloy
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Table 2 Welding parameters
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Fig. 2 Weld organization chart of different welding
methods. (a) traditional welding; (b) 1 Hz welding

T i F G L A A5 K 4% X SEM K14 Al EBSD
EGanE 3. 14 4 s,

(a) fe5E)%

@1&@%5

3 RERHE R4 SEM B
Fig. 3 SEM images of different welding method. (a) tra-
ditional welding; (b) 1 Hz welding
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Fig.4 EBSD images of different welding methods.
(a) traditional welding; (b) 1 Hz welding
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Table 3 Tensile experiment parameters.

R PPRER/MPa SRR R, /MPa 5K FA(%)

- 190.5 109 9.3

1 Hz 209 103 11.4

PR IS 45 T LIAS Y, SA03 48 A & TEf%
Gk S TIPS 190. 5 MPa, 21 HE 41
() 86.4%; 1 Hz A sk TIG FE&1F T, BREEfIBT
FI5R B 209 MPz, 29 A BEH1 1) 95%, 477 K i

BR . ALGEES RSN 1 Hz A8 836 S AR a5 i hr i
Mk anE 5 prs.

6| — 1 Hz Ji4%
5_—1§§Ei%k%éi%
41

g

R3r

e

H2r
1k
0

0 1 2 3 4 5 6 7 8
1% s/mm
B 5 AREIEHET EIR A (2
Fig. 5 Tensile curves of welds in different welding
methods
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Photographs of micro-fractures and EDS spectra
of two types of welds. (a) micro-fracture morph-
ology of traditional weld; (b) energy spectrum of B
phase in traditional weld fracture; (¢) microscopic
fracture morphology of 1 Hz weld; (d) B-phase
energy spectrum of 1 Hz weld fracture
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Fig. 8 Tafel curve & Nyquist curve. (a) Tafel curve;
(b) Nyquist curve
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joint strength shows a rising trend, up to 408 MPa, reaching
90% of the base material. The joint hardness shows a double

"W"-shaped distribution. The fracture form is ductile fracture.

Highlights: (1) The robotic friction stir welding system is
used to realize the welding of 0. 5 mm thick ultra thin plate.

(2) The characteristics of ultra-thin plate friction stir welding
welding formation, microstructure and mechanical properties

are analyzed.

Key words: robot friction stir welding; ultra thin aluminum

alloy; microstructure; mechanical property

Effect of Cr on properties of TZM alloy joints brazed with
Mo-45Ni brazing filler metal ~ LONG Fei'’, SHI

Qingyuz, LU Quanbinz, LIN Tiesongl, HE Pengl’3 (1. State
Key Laboratory of Advanced Welding and Joining, Harbin
Institude of Technology, Harbin, 150001, China; 2. Key

Laboratory for Advanced Materials Processing Technology,
Tsinghua University, Beijing, 100084, China; 3. State Key
Laboratory of Advanced Brazing Filler Metals & Technology,
Zhengzhou Research Institute of Mechanical Engineering,
Zhengzhou, 450052, China). pp 55-61

Abstract: In this paper, the application of TZM alloy and the
development on brazing technology of TZM alloy is described.
Combined with the practical engineering applications, the
special brazing filler metal for TZM alloy which can serve at
1300 °Cis developed. The wettability of the brazing filler

metal(BFM) over the surface of TZM alloy is tested, a
reference wetting area is introduced to determine the vacuum
wettability of the BFM and the effect of Cr on the properties of
BFM is discussed. The results show that the corresponding
relationship between shear strength and composition is that
with the addition of Cr, the shear strength of the joint first
becomes larger and then becomes smaller, which can provide
an important reference for practical engineering applications. It
is found that when the content of Cr in the BFM is 3 wt. %, the
wettability of the BFM is the best and the shear strength of the
joint is the highest at 135 MPa.

Highlights: (1) A special brazing filler metal Mo-45Ni-3Cr
for brazing TZM alloy which can be used at 1 300 °C was de-
veloped.

(2) The effect of Cr element in Mo-45Ni series brazing filler
metals on the wettability of the brazing filler metals and shear
strength of brazed joint was investigated.

(3) The concept of “reference wetting area” was introduced to

determine the wettability of the brazing filler metal.

Key words: TZM alloy; Mo-Ni series brazing filler metal;

arc smelting; vacuum brazing

Imprint characteristics extracted from images in resistance
spot welding of high strength steels and relationship with
welding quality ZHANG Xugqiang, YU Zhihao (School
of Mechanical Engineering, Petroleum University of China,
Qingdao, 266580, China). pp 62-66,72

Abstract:  High strength steel is widely used in industrial
production because of its excellent properties. However, it is
difficult to extract the welding characteristics of high strength
steel and evaluate the quality of resistance spot welding.
Electrode imprint is a direct reflection of the surface
morphology of the spot welding and the end face of the
electrode. Imprint image contains both spot welding
information and electrode wear information. Through image
processing and recognition, the contour edge of imprint image
is detected and recognized, and the imprint characteristics
parameters are extracted by ellipse fitting method. The imprint
characteristic parameters and nugget diameter were analyzed,
and the influence of each characteristic on spot welding quality
was studied. The results show that the imprint contour fitted by
ellipse can approximately replace the actual contour. There is a
significant negative correlation between the average axial

length and pitting area extracted from imprint characteristics

and spot weld quality.

Highlights: (1) Image processing is used to process and ex-
tract features of high-strength steel imprint images;

(2) The fitting ellipse of the imprint is used to replace its actual
contour, and the relationship between the characteristics of the

imprint image and the quality of the solder joint is analyzed.

Key words: weld quality; edge detection; image processing;

electrode imprint

Research on the weld performance of SA03 aluminum alloy
with variable gas TIG welding LI Jichao, DAI Hongbin
(School of Materials Science and Engineering, Harbin
University of Science and Technology, Harbin, 150040,
China). pp 67-72

Abstract:  In the traditional TIG welding process of SA03
aluminum alloy, the weld is prone to have the problems of low
strength and coarse grains. In order to improve the
performance of the SA03 aluminum alloy weld, on the basis of

the traditional TIG welding method, by changing the shielding
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gas supply Method of butt welding experiment on S5SA03
aluminum alloy plate with plate thickness of 2.5 mm. After
welding, the welds were subjected to tensile test, fracture
morphology analysis, observation with polarized light electron
microscope and scanning electron microscope, and
electrochemical analysis. The results showed that: compared
with the welds obtained by traditional welding, the results
obtained by 1 Hz variable gas TIG welding The tensile strength
of the weld is increased by 18.5 MPa, and the strength is about
10% of that of the traditional weld. The fracture modes of the
two welds are plastic fracture. Comparing the weld grain size,
it is found that the weld grains obtained under the 1 Hz variable
air supply condition are smaller, and the B-phase AlgMgs
presents a dispersed morphology distribution on the aluminum
substrate; the electrochemical results analysis shows that the
self-corrosion current density of the variable air TIG weld
Increased, the capacitive arc radius decreases, and the self-
corrosion potential moves to the negative half axis by 0.04 V.

The corrosion resistance of the traditional welding seam is

better.

Highlights: Based on the original TIG welding, the air sup-
ply method is changed from continuous air supply to variable
air supply.

Key words: 5A03 aluminum alloy; Ar-Ar alternating; TIG

welding; B phase; corrosion resistance

Laser joining of fiber reinforced thermoplastic composites

and metal XU Jiejie, WANG Dong, XIAO Rongshi,

HUANG Ting  (High-Power and Ultrafast Laser

Manufacturing Lab, Faculty of Materials and Manufacturing,
Beijing University of Technology, Beijing, 100124, China). pp
73-86

Abstract:  The structure composed with fiber reinforced
thermoplastic composites and metal is effective to realize
lightweight in the modern equipment manufacturing.
Therefore, it is of great academic significance and practical
value to achieve high quality, efficient and reliable joining in
between. This paper reviews the recent research achievement
of laser joining of fiber reinforced thermoplastic composites
and metal at home and abroad. The laser joining principle, the
bonding mechanism of interface as well as its strengthening
methods, and the influence of laser joining parameters on shear
strength were introduced in detail. The shear strength has
satisfied the requirement of industrial application by using

mechanical bonding and chemical bonding strengthening

methods as well as avoiding joining defects through controlling
the heat input, providing the clamping pressure, and using
additional resin. Finally the tendency of development in the

near future is predicated.

Highlights: (1) The strengthening methods of interface were
summarized on the roof of explanation the laser joining prin-
ciple and the bonding mechanism of interface.

(2) The laser joining strengthening methods and the influence
of laser joining parameters on shear strength were introduced in
detail.

(3)The tendency of development to achieve high quality and ef-

ficient joining in the near future is predicated.

Key words: fiber reinforced thermoplastic composites; laser
joining; ultrafast laser ablation; interface strengthening meth-

od; joint strength

Review on the research of the joining of tungsten based

alloy and steel dissimilar materials XU Yuxin, QIU
Xiaoming, RUAN Ye, WANG Suyu, ZHAO Xiaohui,
XING Fei (Jilin University, Changchun, 130025, China). pp
87-96
Abstract: Tungsten-based alloy has excellent properties such
as high melting point, high strength, and low thermal expansion
coefficient. Steel is still the most widely used metal material at
present. The structural parts formed by tungsten-based alloy
and steel have broad application prospects in fusion reactors,
die-casting molds and other fields. Due to the huge differences
in the physical, chemical and mechanical properties of tungsten
and steel, the high-performance joining of tungsten-based alloy
and steel is a great challenge and a key issue in the field of
joining. In this paper, we reviewed the development of the
brazing and diffusion bonding of tungsten-based alloys and
steels. Additionally, in order to provide reference for
subsequent research, the possible future research directions of
tungsten-based alloy/steel dissimilar materials joining were

proposed combined with the application requirements.

Highlights: (1) The research development of joining between
tungsten-based alloy and steel was reviewed from the pro-
spects of joining process, interfacial bonding and mechanical
properties.

(2) The future research direction of tungsten-based alloy/steel

composite components was put forward, providing reference

information and specific suggestions.
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