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Fig. 3 Variation of porosity rate
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Analysis of silt cavitation erosion resistance of Cr;C, /NiCr
coating prepared by high velocity oxy-fuel thermal spraying
WANG Qian WU Yuping LI Gaiye GUO Wenmin ( Col—
lege of Mechanics and Materials
210098 China) . pp 35 -39
Abstract: A Cr;C,/NiCr coating was prepared on
1Cr18Ni9Ti stainless steel by high velocity oxyHuel ( HVOF)
thermal spraying. Phases and microstructures of the coating were
analyzed by X—ay diffraction ( XRD)

croscope ( TEM) and scanning election microscopy ( SEM)  re—

Hehai University ~Nanjing

transmission electron mi—

spectively. The cavitation erosion resistance and silt erosion re—
sistance of the coating were evaluated under two experimental
conditions ( fresh water and water contained fine silt) and com—
pared with hydro machine material 1Cr18Ni9Ti stainless steel.
The result shows that the coating shows a layered structure and
contains un-melted particles and some pores. The phases of the
Cr,C; Cry CGg and NiCr. The
1Cr18Ni9Ti stainless steel produces the work hardening which

coating are composed of Cr;C,

results in the resistance to cavitation erosion. The Cr;C,/NiCr
coating  exhibits
1Cr18Ni9Ti stainless steel

erosion of the coating. The mass loss of the coating usually hap—

significantly higher ~microhardness than

which leads to the resistance to silt

pens at the edges of the pores while the cavitation damage of the
1Cr18Ni9Ti stainless steel happens at the grain boundary and
twin boundary.
Key words:
NiCr coating; 1Cr18Ni9Ti stainless steel

high velocity oxy-fuel; silt erosion; Cr;C,/

Effect of process parameters on porosity formation ratio in
dual-beam laser welding of aluminum alloys with filler wire

LEI Zhenglong' LI Ying' CHEN Yanbin' SUN Zhong-
shao’ ZHANG Yikun® (1. State Key Laboratory of Advanced
Welding and Joining Harbin Institute of Technology Harbin
150001 China; 2. Capital Aerospace Machinery Company Bei-
jing 100076 China) . pp 40 —44

Abstract:  The characterizations of porosity in dual-beam
laser welding with filler wire of LF6 aluminum alloys were stud—
ied. Compared with the single beam laser welding with filler wire
and the dual-beam laser self-fusible welding the dual-beam laser
welding with filler wire can restrain the porosity formation. Espe—
cially the dual-beam laser welding with parallel arrangement has
a better effect on inhibition of porosity. Furthermore the effects
of shielding gas component and laser energy on porosity formation
ratio were analyzed. The results show that when the helium is
used as the shielding gas the area of plasma decreases as well as
the shielding effect of the plasma on laser deceases and the
welding process become more stable. At the same time the laser
power must be proper and both too high and too low laser power
make the porosity formation ratio enlarged.

Key words:  dual-beam laser welding with wire filling;

porosity; process parameter; aluminum alloys

Rapidly tiny resistance welding of Fe, Si,B,; amorphous
foils LING Shiquan WU Xiaoyu XU Bin LUO Feng

( ShenZhen Key Laboratory of Advanced Manufacturing Technol—
ogy for Mold&Die ShenZhen University Shenzhen 518060
China) . pp 45 -48

Abstract:

morphous foils with the thickness of 30 wm was conducted by u-

Rapidly tiny resistance welding of Fe,,SiyB,; a—

sing an inversion DC resistance welding machine. The welding
parameters which affect the property of amorphous foils were dis—
cussed. The high quality joints were got without welding defects
and welding parameters are as follow: 2 ms welding time 0.2 V
welding voltage and 56 N welding force. The average shear
strength of the joint reaches 632 MPa. XRD test shows that the
joint is amorphous structure. The cooling rate in the joint reaches
7.9 x10° K/s

el and obviously higher than the critical cooling rate of amor—

which is calculated by nucleation kinetics mod—
phous Fe,, SigB;; and effectively prevents the crystallization of
weld region. The study in this paper has high practical value in
engineering.

Key words:  Fe-based amorphous foil; resistance weld—

ing; joint properties; nucleation kinetics

Evaluation of stress corrosion of duplex stainless steel over—
lay WANG Jing' ZHANG Yiliang' QIU Fei' WU Dao-
wen’( 1. Department of Mechanical Engineering & Applied Elec—
tronics Technology Beijing University of Technology Beijing
100124 China; 2. Luoyang Shuangrui Special Equipment Co.
Ltd Luoyang 471039 China) . pp 49 -53

Abstract:

chemical facilities 2205 duplex stainless steel was deposited on

In order to prevent stress corrosion in petro—

the surface contacted with the corrosive media in projects. In or—
der to explore the application scope and feasibility of the solu—
tion two welding processes ( automatic welding and manual
welding)  three kinds of common corrosion environment ( satu—
rated hydrogen sulfide magnesium chloride calcium chloride)
were used to evaluate its stress corrosion comprehensively at the
constant tensile load based on the microanalysis of fracture and
the mathematical model of stress-ife was established based on
the experimental results. The results indicate that the constant
tensile load threshold is 0.45 R, for automatic welding and 0. 4
R, for manual welding in saturated H,S environment and there
is an error of 17% between them. All the samples are good after
96 hours in 0.9 R stress test with the calcium chloride environ—
ment which shows the excellent resistance to chloride stress cor—
rosion. But the coating cannot be used in boiling magnesium
chloride environment.

Key words:  duplex stainless steel; surfacing; stress cor—

rosion

Effect of single-component activating flux on weld morphol-
ogies in A-TIG welding of aluminum alloy YAN Keng
GAO Lihua YANG Gang XIAO Hailin ( Provincial Key Lab of
Advanced Welding Technology Jiangsu University of Science
and Technology Zhenjiang 212003 China) . pp 54 -57 62
Abstract:  A-TIG welding experiments of 6 mm 6061 alu—
minum alloy were carried out to investigate the effects of activa—
ting fluxes on weld appearance and macroscopic morphologies by

using five kinds of single-component activating fluxes such as



