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Table 1 Compositions of experimental fluxes
CaFy MgO ALO; MnO Ti02 Si0y By0; Re(Mg)
1 2.3 258 1220 — 51 2.6 1.7 0.2 3~7
2 2.0 240 13.1 81 80 186 1.9 — 3~7
3 2.7 21.5 1.3 16.1 7.6 18.2 2.1 — 3~7
HO8C, X80 s
7.9 mm, ,
, 2.
520 ~530 A, 30~-32V,
26 m/ h.
2 X80 ( s %00

Table2 Chemical compositions of X80 pipeline steel

C Si Mn Nb A% Cu Ni Mo S P

0.06 024 1.57 0.04 0.01 0.045 0.14 0.29 0.005 0.033
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Table 3 Technic assessment of experimental fluxes
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Table 4 Chemical compositions of deposited metals using ex-
perimental fluxes

C Mn Si Mo Ti B S P

—

006 1.04 0.24 0.023 0020 0.001 0.008 0.013

2 006 1.68 0.22 0.020 0.018 0.001 0.012 0.018
3 007 1.95 0.27 002 0017 0.001 0.011 0.017
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Table 5 Mechanical propetties of deposited metals using ex-
periment fluxes

A/l
Ry/MPa R /MPa ACY%)  Z(%) —20 C —40 C

1 534 631 .2 5.4 128 110

2 557 681 %2 5.4 186 162

3 572 662 2.6 5%6.76 167 103
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China; 2. School of Applied Science, Beijing University of Science
and Technology, Beijing 100083, China; 3. The Power Institute of
Hebei Province, Shijiazhuang 050021, China). p17— 20

Abstract:
studied on the T91/ G102 dissimilar steel welded joints before and af-
ter a long-time mn. The results showed that the long-time mn had
little effect on the T91 HAZ microstiucture, but had a definite effect

The microstructure and micro-hardness have been

on weld and the G102 HAZ micwstcture. After the long-time run,

the fine particle bainite in the welding nomalized zone kept its fine
microstructure and at the same time precipitated lots of fine chip-like
catbides which was proved to be MgC carbide by TEM analyses.

The lath bainite in the original matrix was transformed into tempered
bainite without remaining any lath feature and precipitated lots of the
block femite grains and chain-shape caibides instead. The resulis ab
so showed that the micro-hardness on the T91 HAZ almost kept the
same after its long-time mun and the micro-hardness on the weld and
G102 matix dropped down. However, the micro-hardness in the
heat affect zone of G102 went up unexpectedly.

Key words:  dissimilar steel; welded joint; micro-hardness

Fabrication of mono-layer diamond drill bit by brazing and its
microstructure on the interfaces ZHANG Fenglin, ZHOU
Yumei WANG Chengyong (Faculty of Mechanical and Electronic
Engineeringg Guangdong Univewity of Technologys Guangzhou
510006 China). p21— 24

Abstract  Mono-layer diamond drill bit was fabricated by
high tempemture brazing. The pedfomance of brazed drill bit was
compared with the electio-plated diamond dull bit in the hole drilling
of dlicate glass. It was found that the sharpness and the tool life of
the brazed drill bit are superor to the electro-plated one due to the
higher diamond grit potmsion and cohesion between diamond and
filler alloy. By observation of optical microscope, scanning electron
microscope, energy dispersive X-ray analysis and X-ray diffraction
analysis, the microstucture and the composition of the interfaces on
steel substrate-filler alloy-diamond were investigated. The diffusion
of Ni and Cr from filler alloy into steel substrate was found. Reaction
layers in filler alloy and diamond were identified respectively. Main
phases in filler alloy reaction layer are Cr3Cz and Cr/C3, which are
the reaction produds of the diffusion catbon and Cr in the filler al
loy. The reaction layer in diamond may be induced by the penetra-
tion of Cr into the dislocation core of graphitized diamond and forma-
tion of Cr3C».

Key words: diamond dnll bit

brazing; inteface; mi-

crostructure

O, laser welding of tailored 5A02 aluminum alloy sheets with
different thickness using filler powder YU Shumngl, FAN
Ding!, XIONG Jinhui2 WANG Gang® CHEN Jianhong® (1. State
Key labomatory of Gansu Advanced Nomferrous Metal Matenals
Lanzhou University of Technologys Lanzhou 730050, China; 2. Key
Laboratory of Non-ferrous Metal Alloys, The Ministry of Education

Lanzhou University of Technology, Tanzhou 730050, China). p25—
28

Abstract:
sheet with different thickness with filler metal powder and without

CO; laser was used to weld 5A02 aluminum alloys

powder. The influences of the filler metal powder on the weld ap-
pearance and process stability was studied. Using tendle tests mi-
croscope and SEM,  the mechanical and microstiucture characteristics
of the welded joints were evaluated and the effect of the weld distri-
bution on the plastic formability of the TWB (tailored welded blanks)
were analyzed. The results indicate that the addition of the metal
powder can erhance the energy coupling efficiency during laserweld-
ing of SA02 aluminum alloys sheet with different thickness and the
weld appearance and process stability can be improved greatly. In a
wide range of parameters for this alloy sheet with different thickness,

the weld appearance is very well. The total elongation in the longitu-
dinal direction for the laser welds decreased greatly. The specimens
of the TWB in the transvemse direction all fractured on the HAZ of
the thinner base metal; the main reason is the thinner base metal of
half-harded state was annealed during welding. The ductibility of the
TWB is effected by percent of the sheet in a TWB. The total elonga-
tion increases with the percent of the sheet with better ductibility.

The microstructure of the welds from the fusion line to the weld is
cellular dendrite structure, and it is the finer equl-axed grains in the
center of fusion zone.

CO; laser welding; tailor welded blank; alu-

minum alloy; different thickness

Key words:

Characteristics of dynamic welding angular distortion of an alu-
minum alloy with TIG welding WANG Rui, LIANG Zhenxin
ZHANG Jianxun (School of Material Science and Engineering, Xi’
an Jiaotong University, Xi" an 710049, China). p29— 32

Abstract
distortions of aluminum alloy 5A12 with TIG welding are investigated

The charactenstics of dynamic welding angular

by self-made welding dynamic temperature and distotion measuring
system. With analyzing the welding themal cy dle and dynamic angu-
lar distortion curves, two characteristic values the down warping
maximum point and warping balanced point are put forward to de-
scribe the dynamic curve behavior. The changing rules of the dy-
namic cuwves under different welding parameters are investigated by
means of orithogonal experiment method. Based on the results math-
ematic model on the dynamic angular distortion curve is introduced.
The results show the dynamic angular distortion can be expressed by
the mathematic formula accurately. The down warping maximum
point warping balanced point and the slops of the cuwes are the key
factors that characterize the dynamic angular distortion curves.

Key words:  aluninum alloy; dynamic deformation; dynamic

characteristic values; mathematic model

Application of MnO for submerged arc agglomerated flux
LI Jihong LIU Bin, ZHANG Min (School of Materials Science and
Engineering Xi’ an Universty of Technolog, Xi” an 710048 Chi-
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Abstract:  According to the physical and chemical properties
of the common composition of agglomerated flux-MnQO, three kinds of
agglomerated flux were prepared and the parallel tests on weld mi-
crostiuctures and the mechanical property were discussed also. The
result shows that the addition of MnO in the agglomemated flux not
only incneases the alkalinity of the flux and its reducibility, and pu
rifies the weld, and improves the slag detachability and the formation
ability and processing abilities but also can stabilize the austenite,
and reduce the Y—a transformation temperature by controlling the
quantity of M n in the weld metal when MrO is added in, which will
make a good envionment for the formation of the acicular ferrite and
the promotion of the mechanical property of the weld metal.

Key words:  agglomerated flux; MnO; toughness; processing
propetty

Simulation of multiphase transient fluid flow field and tempera-
ture field during plasma powder multi-layer deposition process

ZENG lingfang, WANG Guilan, ZHANG Haiou, KONG Fanm
rong (Huazhong University of Science and Technology, Wuhan
430074, China). p36— 40

Abstract: A 2D transient mathematical model was developed
to investigate plasma powder deposition shaping process, presenting
the free surface evolution of multilayer and the simulation of fluid
flow and heat trander The Level-Set approach was adopted to deal
with some factors such as deposited track liquid/ vapor interface
which considered surface tension gradient (the major driving forces
for the melt flow), inteface curvatures buoyancy and convection
heat loss. The SIMPLEC algorithm was used for solving the goverm
ing equations. The results obtained by the simulation were in agree-
ment with those measured in experiment, and the effect of the depo-
sition process parameters such as input cument scanning velocity
and powder feeding rate on the profile of deposition layer and shaping
quality was analyzed.

Key wards:
PLEC algorithm

plasma deposition; LevelSet approach; SIM-

Effect of thermal cycles on interface evdution of vacuum diffu
sion bonded aluminum alloy 2A14 LI Jinglong, XIONG Jiang-
tao, ZHANG Fusheng (Shanxi Key Laboratory of Friction Welding
Technologies, Northwestem Polytechnical Univemsity, Xi* an 710072
China) . p4dl— 4

Abstract:  Wought aluminun aloy 2A14 samples were diffu-
sion bonded at 500 C, 530 ‘C and 560 ‘C respectively for 60 min
under the bonding pressure of 4 MPa and a vacuum pressure lower
than 3.4X 10 Pa. The bonding ratio, the morpholagies of the in-
terface and the micostuctures of the base metal were examined by
scanning electron micrascope. The results showed that at 500 C
lower than the solid solution line, the interface after welding re-
mained straight as onginal in which only a little metallurgical bonding
points were presented leading to a very low bonding ratio. At530 C

above the solid slution line but below the Al-Cu eutectic point
CuAl, phase joining additionally contributed to the bonding mecha-

nism hence the bonding ratio increased apparently. When the tem-
perature was further mised to 560 “C above the entectic point, CuAly
phase dissolved and the eutectic liquid formed at the crystal bound-
anies. The liquid was then extuded into the inteface which crashed
the oxidation film and filled the interface voids so that the bonding
ratio increased remarkably. Therefore, a wavy bonded interface
composed of crystal boundaries substituted the original straight in-
terface. Based on the analyses, a model was proposed for liquid
phase formation at the ay stal boundaries and oxidation film crash.
Key words:

tectic temperature; bonding ratio

diffusion bonding 2A14 aluninum alloy; eu-

Microstructure and strength of SisNs joint brazed with
Ti40Zr25Ni15 Cu20 amorphous brazing alloy 70U Jiasheng,
ZHAO Hongquan, JIANG Zhiguo (Provincia Key Laboratory of Ad-
vanced Welding Technology, Jiangsu Universty of Science and
Technology, Zhenjiang 212003, Jiargsu, China). p45— 48

Abstract  SizsN4 ceramic is brazed with Ti40Zr25Ni 15Cu20
amorphous filler metal and the effect of brazing parameter on inter-
facial microstructure and joint strength was discussed. The interfacial
microstructure is composed of two parts which are TiN and Tt Si, Zr-
Si compound respectively with the SEM, EDX etc. Under the same
experiments conditions the joint strength brazed with amoiphous
filler metal increased a lot compared with the ciystalline.

Key words:

filler metal;

T+Zr-Ni-Cu brazing filler metal; amomphous
bonding

SisNg ceramig interfacial microstucture;

strength

Partial least square approach for multi parameter assessment of
resistance spot welding quality I Ruihua', MENG Guoxi-
ang', GONG Liang', ZHANG Ke*(1. School of Mechanical Engi-
neering, Shanghai Jiaotong Univemsity, Shanghai 200240, China; 2.
Institute of Weld Engineering, Shanghai Jiaotong University, Shang-
hai 200240 China). p49— 52

Abstract

(PLS) was used in the multi-parameter monitoring and analysis of

A new appwoach based on partial least square

the resistance spot welding (RSW) quality. Based onthe idea of ex-
tracting principal components comelation information between the
monitored RSW  parameters and welding quality were screened and
syntheszed under the condition that the multi- parameters monitored
exist multicollinearity. Moreover, various data message of the RSW
quality process parameters were also shown and discussed. In addi-
tion, an integrated assessment model was built based on multipa-
rameter monitored. The expermental results indicate that the pre-
sented method can select and extract PLS components of RSW quality
process parameters from sample data, and the problems of high di-
mension and multicollinearity are solved effectively in regression
model. The integrated evaluation model has excellent estimation a-
bility.

Key words:  msistance spot welding; quality model; multi-



