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Fig. 3 TIG cladding device schematic diagram
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Fig. 7 Single-layer multi-passes cladding layer
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Fig. 8 Schematic diagram of the testing area
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Fig. 9 Original samples of friction and wear test
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liquid in the molten pool, and thus affects the shape and size of

deposited layer.

Key words: laser wire additive manufacturing; deposition;
wire feeding mode; wire feeding angle; single-track depos-

ited layer

Microstructure and properties of annular coaxial powder
feeding TIG cladding layer doped with SiC for 316L stain-

less steel GAO Hui, ZHOU Canfeng, HU Xiaohui, LI

Wenlong(Beijing Advanced Connection Technology Research
Center for Energy Engineering, Beijing Institute of Petrochem-

ical Technology, Beijing, 100926, China). pp 49-56
Abstract:  TIG cladding is an economical and efficient sur-
face repair method. Compared with the traditional preset

powder method, coaxial powder feeding method has excellent
adaptability, but there are relatively few experimental studies.
The annular coaxial powder-feeding TIG cladding torch was
designed and manufactured independently. Compared with the
tubular coaxial powder-feeding TIG cladding torch, the clad-
ding layer manufactured has no defects such as arc extinguish-
ing position pit, uneven weld seam and inconsistent weld seam
width, and has higher cladding efficiency. By optimizing the
parameters of welding line energy, powder feeding and SiC
concentration, TIG cladding with annular coaxial powder feed-
ing was carried out on the surface of 316L stainless steel, and
single-layer single-pass cladding and single-layer multi-pass
cladding with excellent appearance were obtained. The micro-
hardness measurement, microstructure and element composi-
tion analysis, macro electrochemical corrosion test, micro elec-
trochemical corrosion test and wear resistance test of the clad-
ding layer were carried out, and compared with the base metal.
The research shows that the SiC powder introduced by the an-
nular coaxial powder feeding TIG effectively improves the cor-

rosion resistance and wear resistance of the cladding layer.

Highlights: (1) A well-formed defect-free cladding layer was
prepared by a self-developed coaxial powder feeding argon arc
cladding system.

(2) A single-layer single-pass cladding layer with excellent ap-
pearance was obtained by optimizing the process parameters.
(3) The corrosion resistance and wear resistance of the clad-

ding layer under the optimized process parameters were ana-

lyzed.

Key words:  annular coaxial powder-feeding TIG cladding;

316L stainless steel; doped with SiC; corrosion resistance;

wear resistance

Bending fatigue behavior of biomedical Ti-6Al-4V alloy

prepared by selective laser melting WANG Qunl, QU

Yuntao', ZHANG Biao’, ZHANG Yuxian’, LI Rui’, LI Ning"”’,
YAN Jiazhenl(l. College of Mechanical Engineering, Sichuan
University, Chengdu, 610065, China; 2. Chengdu Keningda

Material Co., Ltd., Chengdu, 610100, China). pp 57-64
Abstract: The bending fatigue behavior, the corresponding
microstructure and fracture morphology of SLM Ti-6A1-4V al-
loy were studied. The rolled Ti-6Al-4V alloy with the same
chemical composition as the SLM sample was set for compar-
ative study. X-ray diffraction (XRD), scanning electron micro-
scope (SEM) with electron backscatter diffraction (EBSD)
were used to analyze the microstructure of the alloy. The res-
ults show that the three-point bending fatigue cracks initiate
from stress concentration areas near the quasi-cleavage frac-
ture surface, and then propagate inward. The bending fatigue
life of SLM Ti-6Al-4V alloy was higher than that of rolled Ti-
6Al-4V alloy. SLM Ti-6Al-4V internal hole defects led to
stress concentration near the surface, resulting in fatigue crack
nucleation. However, the random orientation o + 3 grains, sec-
ondary cracks, and holes in the SLM Ti-6Al-4V alloy delayed
the crack propagation and improved fatigue life. As for rolled
Ti-6A1-4V, the macrozone composed of a large number of a
grains with approximate orientation caused the stress concen-
tration and the formation of micro-cracks, which led to the nuc-
leation of fatigue cracks. Moreover, the macrozone had little
hindrance to crack propagation, which is not conducive to the

fatigue life of materials.

Highlights:
melting Ti-6Al-4V alloy was studied, and the Ti-6Al-4V alloy

The bending fatigue behavior of selective laser

formed by rolling was compared. The effect of microstructure
on the bending fatigue behavior of the two formed alloys was

analyzed.

Key words:  selective laser melting; Ti-6Al-4V alloy; mi-

crostructure; bending fatigue; crack propagation

Effect of ultrasonic welding energy on the bonding proper-
ties of Cu-Al cables  CHENG Xianming'’, YANG K¢’
SHAO Zhuang’, WANG Jian', HUANG Sishu’, ZHANG

Xinz(l. College of Mechanical and Electrical Engineering, Ho-
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