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Table 1 Chemical compositions of HO8A steel strip

C Si Mn S P Fe

<0.01 <0.03 0.30~0.55 <0.03 <0.03 AR
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Table 2 Theoretical parameter values of each comp-
onent
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Fig. 1 Component parameter values of FeAICuCrNiNb,
high entropy alloy
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Fig. 2 X-ray diffraction analysis of FeAICUCrNiNb, high
entropy alloy. (a) overall picture; (b) partial view
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Table 3 Element content of different regions in FeAICuCrNiNb, high entropy alloy surfacing layer
G4 X3 Fe Al Cu Cr Ni Nb C
TLEY 44.38 22.74 1.75 2.69 2.29 10.85 15.30
FeAlCuCrNiNby 4 DR 74.05 1.99 6.69 8.56 7.13 1.58 —
D 69.84 1.58 13.02 5.92 6.49 3.15 —
TLEY 16.91 15.37 2.17 2.76 3.60 42.66 16.53
FeAlCuCrNiNby ¢ DR 73.47 2.12 5.91 8.15 7.41 2.94 —
D 66.92 2.96 11.50 7.73 6.79 4.10 —
TLEY 11.70 11.77 1.66 2.23 3.36 49.58 19.70
FeAlCuCrNiNb DR 71.93 1.71 6.84 8.90 7.52 3.10 —
D 66. 62 2.48 11.91 7.93 6.47 4.59 —
TLEY 16.69 18.25 2.18 2.84 2.98 38.39 18.67
FeAICuCrNiNb, , DR 73.99 1.96 6.18 8.22 7.37 2.28 —
ID 69.36 1.90 12.38 6.55 6.09 3.72 —
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Fig. 4 Microhardness distribution of the FeAICuCrNiNb,
high entropy alloy
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Fig. 5 Cross-sectional microstructure of the FeAlCuCr-
NiNbg g high entropy alloy
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Fig. 6 Comparison of microhardness and wear mass
loss of the FeAICuCrNiNb, high entropy alloy
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Fig. 7 Polarization curves of high entropy alloy with
different Nb contents in 3.5% NaCl solution
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Table 4 Self-corrosion potential and current density of
the FeAICuCrNiNb, high entropy alloy

Ha BEREALEN  EE IR D (mA-cm )
304G —0.900 8 1.6486x 10"
FeAICuCrNiNby ,  —0.583 7 8.9807x 10"
FeAICuCrNiNby ¢ —0.707 73 6.3084 %10
FeAICuCrNiNby s —0.663 73 4.1929x10°
FeAICuCtNiNb, ,  —0.728 32 7.7707 % 10
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Fig. 8 Corrosion morphology. (a) FeAICuCrNiNbg g;
(b) 304 stainless steel
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obtained best mechanical properties, 1i.e. elongation
and tensile strength are 16.5% and 252 MPa, reaching 75%

and 90% of the base material, respectively.

Key words: AZ31 magnesium alloy; friction stir weld-

ing; technological parameters; microstructure; mechanical

properties

Microstructure and property analysis of FeAICuCrNiNbx
high-entropy alloy surfacing layer SU Yunhai, LIANG
Xuewei, DENG Yue, LIU Yunqgi (Shenyang University of
Technology, Shenyang, 110870, China). pp 38-43,50

Abstract: In order to study the effect of Nb element
content on the structure and properties of FeAICuCrNiNb, (x =
0.4,0.6,0.8,1. 0) high-entropy alloy, the FeAICuCrNiNb, high-
entropy alloy was prepared on the surface of carbon steel sheet
by the technique of gas metal arc welding. The microstructure,
phase composition, microhardness, wear resistance and
corrosion resistance of surfacing layer were analyzed. The
results show that: the surfacing layer of FeCuCrAINiNb, high-
entropy alloy is composed of Fe-Cr phase-based BCC solid
solution and a few of MC eutectic carbide. The structure is a
typical dendrite structure, which is composed of gray dendrite
(DR) and white interdendrite (ID) structure. For wear

resistance, addition amounts of Nb can significantly improve
the microhardness and wear resistance of surfacing layer. The
optimal properties of surface layer were obtained when the
molar ratio of Nb element is 0.8, which maximum
microhardness value is 602 HV, the minimum wear is 0.30 g,
respectively. For the corrosion performance, with increase of
Nb element addtion amounts, the self-corrosion current density
become to reduce, the corrosion rate become to slow, and the
corrosion resistance enhances. All of these are better than 304
stainless steel. When the molar ratio of Nb element is 1.0, the

corrosion resistance of the surfacing alloy is the best.
Key words: high-entropy alloy; microstructure; micro-

hardness; wear resistance; electrochemical corrosion

Laser scanning welding of 2060 Al-Li alloy with filler wire

CHEN Genyu”’, WANG Bin', ZHONG Peixin', LIU
Jianhua™, LI Wei® (1. State Key Laboratory of Advanced
Design and Manufacturing for Vehicle Body,
University, Changsha, 410082, China; 2. Laser Research
Institue, Hunan University, Changsha, 410082, China; 3. Han’s
Laser Technology Co., Ltd., Shenzhen, 518000, China). pp
44-50

Hunan

Abstract: In order to solve the problems of porosity

and insufficient tensile strength of aluminum lithium alloy
weld, a method of laser scanning welding with filler wire was
proposed. Taking 2060 Al-Li alloy with 2 mm thickness as
research objects, the suppression effect of laser scanning
welding with filler wire on welding defects of Al-Li alloy was
investigated. A high-speed camera system was built to explore
the mechanism and the change of the dynamic evolution of the
molten pool. The influence of scanning parameters on the
formation of porosity in weld seam and the mechanism of
inhibiting porosity of laser scanning welding with filler wire
technique were investigated. Response surface methodology
was applied to explore the influence of process parameters on
tensile strength. The quantitative relationship between process
parameter combination, tensile strength and the optimal
parameter combination were proposed. The maximum tensile
strength of the weld is 382 MPa, which is 76.4% of the base
metal. The research shows that the flow of the molten pool is
stable, and meanwhile the eruption of the keyhole is weak and
showing the periodicity, in the process of “o0” shaped laser
scanning welding with filler wire. And the process of “o0”
shaped laser scanning welding with filler wire can effectively
inhibit weld porosity and improve the welding quality of Al-Li

alloy.

Key words: laser scanning welding with filler wire;

molten pool characteristics; porosity; tensile strength

Effect of In element on spreadability and micro-interface of
Zn15A15Cu solder YAN Yanfu, LI Chaojun, REN
Xiaofei, GU Tianliang (Henan University of Science and
Technology, Luoyang, 471000, China). pp 51-55

Abstract:  In order to obtain brazing material for
copper and aluminum brazing with good performance,
Zn15A15CuxIn (x = 0,1,3,5) brazing material is prepared by
adding different quality In. Through scanning electron
microscope (SEM), energy disperse spectroscopy (EDS) and
other analytical testing methods, the spreadability of
Zn15A15CuxIn solder on Al, Cu plates and the change of
interface composition were studied. The results show that the
addition of an appropriate amount of In can significantly
improve the wettability of Zn15AI5Cu solder on Cu and Al
base metals. When the amount of In added is 5%, the
Zn15A15Cu5In solder has the largest spread area on the Al base
material, reaching 251 mmz, which is 42.6% higher than that

of the base solder; When the In addition amount is 3%, the



