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Table 1 Welding parameters of electrode wear
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Fig. 2 Elements at different alloying regions
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Fig 7 Micro structure in recrystallization region
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Fig 5 Micro structure of worn electrode ’
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Fig 6 Micro gructure in inner electrode
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Fig. 8 HV of worn electrodes at different positions

i

. Zn

) Cu
, Zn, Cu

43



48 B g ¥ R %30 %
APS @)
b b
. SAPS 1080 C APS .
b
b
3 100 . *Y-Ni;Al ] go 2
) *Cr,0, <
= o} *NiCr,0, 60 8
i vALO o
T 60} ” 20, lao s
= : & .
UIEH 40 } e e ey W SAPS¥ 2 20 DK [1] Pant BK AwyaV, Mam B S. Development of low-oxide MCrAIY
% 0k . ofre ¥ ee Pszﬁ " % coatings for gas tribune applications| J] . Joumal of Themal Spray
< » J P Technobgy, 2007 16(2); 275— 280.

20 30 40 50 60 70 80 90 100
gt 20/(°)

7 SAPS APS 1080 C 24h  XRD
Fig. 7 XRD pattems of SAPS and APS coatings after
1080 Cfor24 h

NiCoCrAlY
)
(45 mm)

Brandl W, Toma D, Kruger), etal. The oxidation behavior of HVOF
the rmal- sprayed MCrAlY watings[ J] . Surface and Coatings Technolo-
ays 1997, 94195, 21— 26.
Volenik K, Leitner J, Hanousek F,
chromium steel[ J] . Themal Spray Techmology, 197, 6(3). 327—
334.

Syed A A, Denoirjean A, Fauchais P,

et al. Oxides in plasma-sprayed

et al. On the oxidation of
stainless steel particles in the plasma jet[ J] . Surface and Coatings
Technobgy, 2006 200(14— 15). 4368— 4382.

Deshpande S, Sampath S, Zhang H, ef al. Mecanisns of oxidation
and its role in microgructure evolution of metallic thermal spray coat-
ings— case study for Ni-Al[ J] . Surface and Coatings Technology,
2006, 200(18—19): 5395— 5406.

Kolmen D, Volenik K. Modeling of oxidation during plasma spraying of
iron paticles[ J] .
2(3). 437— 450.
XuH B Gong SK, Deng L. Preparation of TBCs for gas turbine bla-
des by EB-PVD[ J] . Thin Solid Films, 1998, 334(1—2). 98— 102.
Planche M P,
plasma sparying coating [ J] . Surface and Coatings Te chnology, 2007,
202(1): 69— 76.

Plasma Chemistty and Plasma Processing, 2002,

Liao H, Coddet C. Oxidation control in atmospheric

, 1953 . s

Email: weiq @)jut. edu. cn

@)

3 ,

7. , 2006, 27(9); 108—112

Zhang Xugiang, Luo Aihui, Zhang Yansong, efal. Characteristics of

electrode wear in spot welding of hot galvanizzd dual phase high
strength geel[ J] . Transactions of the China Welding Institution,
2006, 27(9): 108 112.

[D]. . 2007.

Fukumoto S, Lum I. Effects of electrode degradation on electrode life
in resistance spot welding of aluminum alby 5182[ J] . Welding Jour-
nab 2003, 9(11): 307s—312.

Massalsk T B. Binary alloys phase diagram§ M] . Ohio : ASM intema-
tional, 1990

Zhou M, Zhang H. Critical specimen sizes for tensile shear testq J] .
Welding Joumal 1999, 11(9): 304s—313s.

s L1974 s .
10

Email; zhangwgiang @163. com



20099 VO]. 309 No. 11

TRANSACTIONS OF THE CHINA WELDING INSTITUTION il

metal. In addition the welded joint by the fiber laser-MIG hybrid
welding has higher Enchsen values than that by laser joints. The dif-
ference in plasticity is atibuted to the microstucture changes in the
welded joint of hybrid welding. Thus the fiber laser-MIG hybrid
welding of CP-Ti can be carried out successfully at higher welding
speed with a good combination of weld bead appearance and plastici-
ty.

Key words:  fiber laser welding; fiber laserMIG hybrid

welding; titanium alloys; tensile test

Experimental analysis on friction hydro pillar processing of cy
lindrical coupling of 2024 aluminum alloy CHEN Zhonghai,
CHEN Jiaqing, JIAO Xiangdong, ZHOU Carferg (Research Centre
of Offshore Engineering Joining Technology, Beijing Institute of Pet
rochemical Technology, Beijing 102617, China). p 37—40
Abstract:
was welded by friction hydro pillar processing (FHPP) in the first

The cylindrical coupling of 2024 Aluninum alloy

domestic friction stitch welding machine. The diameter of the com
sumed metal stud is 14 mm, the depth and diameter of the pre-
diilled hole are 25 mm and 16 nm respectively. The effects of wta-
tional speed and shielding gas on the FHPP quality were mainly stud-
ied, and the micwstructure and its properties of the sample were an
alyzed by means of ssme measuring apparatus such as optical micro-
scope and microhardness tester etc. The results indicate that the low
wotation can form the insufficient bonding, even result in the cease of
the weld head motor during the welding. The quality of welded joint
is better when the rotational speed is 5 000 t/min and the feeding
wte is 0.5 mm/s. The shielding gas can improve the quality of FH-
PP with thinner fusion line, and the upper part of the metal stud is
bonded to the base metal very well.

Key words:  friction hydwo pillar processing; friction stitch
welding; 2024 aluminum alloy; microstiucture; shielding gas

Experimental study on electrode wear mechanism in resistance
spot welding of high strength hot galvanization steels
ZHANG Xugiang's ZHANG Yansong’s CHEN Guanlong”( 1. School
of Mechanical Engineering Petroleun Univemsity of China, Dongy-
ing 257061, Shandong, China; 2. School of Mechanical Engineer
ing, Shanghai Jisotong University, Shanghai 200030 China). p 41
—43, 48
Abstract:

face was complex and its wear was serious in welding of high strength

Surface alloying mechanism on the elecirode end

hot galvanization steel. Elements composition and metallography ex-
periment of the worn electrode were camried out to study the alloying
on electinde end surface and microstucture evolvement. It was
shown that the elements of AL Zn etc were found in alloying layer.
Different alloys were formed for different contents of Al, Zn at differ-
ent temperatures, which decreased conductivity and heat conduction
on electinde face. Al in coating was one of the main reasons that led
to serious electrode wear. Pitting was grown obviously and micro
cracks were produced at pitting region for higher temperature and
pressure, the molten metal in coating penetrated into the electrode
interior and accelerated electrode invalidation. The metal structure in
recrystallization region was changed from columnar crystal to
equiaxed crystal, which decreased hawdness and anti-plastic defor-

mation capability of electiode.

Key words;

steel; alloying; resistance spot welding

eledrode wear; high strength hot galvanization

Oxidation of metallic particle and its effect on properties of
WEI Qi, ZHANG Linwei II Hui
CUI Li (College of Materials Science and Engineering, Beijing Uni-
vessity of Technology, Beijing 100124 China). p 44—48
Abstract
NiCoCrAlY particles during plasma spraying process and its effect on

plasma sprayed coatings

The oxidation mechanisms of iron particles and

the sprayed coatings were investigated by the in-flight particles col-
lection setup and the gas shouding. The results show that there are
two oxidation mechanisms during in-flight oxidation: one is the diffu-
sion oxidation; the other is the comwective oxidation. which are de-
cided by the distance from the spraying paticles to the nozzle. The
oxidation content increases with the increasing of the standoff dis-
tance. The shouded gas can decrease the oxidation content of in-
flight patticles and increase the oxidation resistance of NiCoCrAlY
coatings.

Key words:

mechanism; oxidation resistance.

plasma spraying; metallic particle; oxidation

Numerical simulation of welding arc and surface activating ele-
ment on weld shape in TIG welding DONG Wenchao, LU
Shanping LI Dianzhong 1I Yiyi (Shenyang National Laboratory for
Materials Sciences Institute of Metal Research, Chinese Academy of
Sciences Shenyang 110016 China). p 49— 52, 56

Abstract  Welding arc and weld pool models were estab-
lished by FLUENT software for spot and moving TIG welding of
SUS304 stainless steel to investigate the effect of the surface-activat-
ing element oxygen on the weld shape and analyze the poperties of
argon arc and helium arc and their effects on the weld shape. The
results show that the change of the Marangoni convection induced by
different oxygen contents can be considered as one of the principal
factors to increase penetration. The plasma drag force from the argon
arc has obvious effect on the weld shape. Compared with the argon
arc, the heliun arc ismore consticted, the welding curent density
is much greater and the much more heat flux is trandemred into the
weld pool  which increase the inward convection induced by the
electromagnetic force, thus the deeper weld depth can be obtained.
The calculated weld D/W ratio agrees with that of the experiment.

Key words:

ement; numerical simulation

weld shape; welding arc; suface-activating el-

IMC of SAQ0307-xNi/Ni soldered joint and consumption of Ni
coating WANG Linglingg SUN Fengliann. WANG Lifeng, ZHAO
Zhili (School of Matenials Science & Engineeringg Harbin University
of Science and Technology, Harbin 150040 China). p 53— 56
Abstract  The micwstucture of interfacial IMC and the con-
sumption of Ni layer for SAC0307/Ni (Sn-0. 3Ag0. 7CulNi) sol-
dered joint and SAC0307-0. 05Ni /Ni (Sn-0. 3Ag-0. 7Cu-0. OSNi/ND)
soldered joint after aging at 180 ‘C were studied by scanning electron
microscope (SEM). The results indicated that the IMC layer of
SAC0307 Ni and SAC0307-0. 05Ni/Ni are both ( Cuy,Ni, )¢ Sns after
reflow soldering. With the increasing of aging time, the thickness of
IMC layer increases gradually, the type of IMC is not changed but
the chemical composition changes. The morphology of IMC is storm-



