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1 HS-80 ( %)
’ ’ Table 1 Chemical composition of HS-80 welding wire
’ ’ C Si Mn S P Cr Ni Mo Ti Fe
0.09 0.55 1.68 <0.01<0.010.024 1.02 0.43 0.09
2 kW
Nd: YAG 200 mm
; Fronius
TPS5000 MAG/MIG
MAG 1/ .
- MA MA
MAG ¢ ¢
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(2006BAFBIO) - 80% Ar +20% CO,
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2
Table 2 Welding parameters

v/( memin ') IIA UIV PIW T/C
1.0 271 28.9 1200 120 £ 10
MAG 0.33 270 30 — 120 £ 10
- MAG
2
2.1
GB/T 17493—1998
-20 C (
2 5 )
3 4(
).
3
Table 3 Results of tension test
R, /MPa R, /MPa A( %)
933 903 17.8
MAG 850 768 22
4
Table 4 Results of impact test
-20 C
A 1] B(%) S( %)
127 16.24 13.4
MAG 86 10.68 33.24
3 MAG
- MAG
933 MPa
HS -80
( MAG
800 MPa) - MAG
800 MPa
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4 -20 C

32
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Fig. 1 Microstructure of weld
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Fig. 3 Impact fracture appearance
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Fig. 2 Micro-appearance of tension fracture

(b) P/RX (c) #RIX

4 MAG
Fig. 4 Micro-appearance of impact fracture for deposited metal by MAG welding
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Fig. 5 Micro-appearance of impact fracture for deposited metal by hybrid welding
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Table 5 Alloying element transition coefficient( %) - MAG

Si Mn Cr Ni Mo Ti

78.6  88.2 91.7 945 97.8 39.4
MAG  73.2 8.6 91.7 91.8  95.6 29.3
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tions are researched. The results are discussed properly and veri—
fied. The calculated results are in agreement with the experimen—
tal-measured values.

Key words:  T+oint; finite element simulation; thermal

transfer coefficient; temperature distribution

Characteristics of metal deposited by laser-MAG hybrid
LEI Zhen' TENG
Harbin Welding In-
China Academy of Machinery Science & Technology
Harbin 150080 China; 2. Liebherr Machinery ( Dalian) Co.
Lid. Dalian 116600 China) . p 37 —41

Abstract:  The mechanical properties and welding metal—-
lurgy laws of deposited metal of HS80 welding wire by laser—
MAG hybrid welding and MAG welding were studied. The results
showed that the yield strength

welding with HS-80 welding wire
Bin' WANG Xuyou' ZHAO Xudong®( 1.

stitute

tensile strength and impact work
of the deposited metal by laser-MAG hybrid welding were all en—
hanced observably compared with those by MAG welding and
the microstructure was finer. Meanwhile the alloying element
transition coefficient of laser-MAG hybrid welding was increased.
In the laser-MAG hybrid welding process the weld puddle
cooled quickly at the high welding speed and the laser beam
made the weld puddle flow acutely. These two technology factors
were the main reasons of grain refinement. Moreover the content
increasing of some elements such as Ti and Mo which can make
grain finer was another reason of grain refinement. The grain re—
finement of the microstructure and the content of alloying ele—
ments increasing due to the improving of alloying element transi—
tion coefficient were the main reasons that enhanced the tough—
ness and mechanical strength of deposited metal by laser-MAG
hybrid welding.

Key words:  welding wire for low alloy high strength
steel; deposited metal; laser; hybrid welding

Analysis and volta potential measurement of second phases
in friction stir welding seam of 7A52 aluminum alloy
ZHANG Ping LI Qi ZHAO Junjun ( National Defense Key La—
boratory for Remanufacturing Technology Academy of Armored
p 42 -44

size and volta potential of inter—

Forces Engineering Beijing 100072 China) .
Abstract:

metallics of friction stir welding seam of 7A52 aluminum alloy

The species

have important influence on its corrosion behavior. The interem—
tallics of the welded seam were observed and characterized with
metallographic microscope scanning electron microscope ener—
gy dispersive spectrometer and scanning Kelvin probe force mi—
croscope and the volta potential of the welded seam was tested.
The results indicate that the irregularly shaped intermetalics Al-
FeMnSi and Mg, Si disperse in the welded seam which sizes are
several microns and volta potentials are lower than the matrix.
The volta potential of Mg, Si is lower than that of AlFeMnSi inter—
metalics  which means that Mg, Si is easier to be corroded in ero—
sive environments. The results lay the foundation of studying cor—
rosion behavior of friction stir welding seam of 7A52 aluminum
alloy.

Key words: 7A52 aluminum alloy; friction stir welding;

welded seam; intermetallics; volta potential

Tracer investigation of convection in weld pool under TIG
LI Dongjie LU Shanping LI Dianzhong
LI Yiyi ( Shenyang National Laboratory for Materials Science In—

welding process

stitute of Metal Research Chinese Academy of Sciences Sheny—
ang 110016 China) . p 45 —48

Abstract:  Tungsten particles were chosen as the trace-el—
ement to investigate the pattern of the Marangoni convection on
the pool surfaces of conventional TIG and double shielded TIG
weld and to study the mechanism of the TIG weld shape varia—
tion. Before welding the 300 — 500 micron size tungsten parti—
cles were uniformly smeared on the surface of work piece which
were inserted two tungsten plates at the pool bottom to separate
the weld pool center area and the edge region. For conventional
TIG welding process outward Marangoni flow existed on the pool
surface and the tungsten particles concentrated in the two edges
at the pool bottom. For double shielded TIG process an inward
Marangoni convection on the molten pool surface and tungsten
particles located on the pool center between the two tungsten
plates. Tracer test proved the flow direction of the weld pool in
the TIG process and verified the active element could change the
direction of the Marangnon convection.

Key words:  TIG welding; tracer test; Marangoni convec—

tion; tungsten particles

Numerical analysis of residual stress on magnesium alloy
and stainless steel butt joint by hybrid laser-TIG welding

LI Xunbo' WU Gang' ZENG Zhi' WANG Jinxia® ZHAO
Gang” ( 1. School of Mechatronics Engineering University of
Electronic Science and Technology of China Chengdu 611731
China; 2. Chengdu Hanyan Weida Automatic Welding Equip-
ment Co. Ltd Chengdu 610300 China) . p 49 -52

Abstract: The AZ31B magnesium alloy and 304L stain—

less steel butt joint were obtained in laser-T1G hybrid welding. A
new coupled heat source model was developed which combined
by double-elliptic planar distribution double-ellipsoid body dis—
tribution and Rotary-Gauss body distribution model. The thermo—
mechanical behavior and residual stresses distribution of the butt
joint were analyzed by using finite element techniques. The re—
sults show that the temperature distribution of the dissimilar met—
al hybrid weld joint is different and the residual stress on the
304L stainless steel plate is lower than that on the AZ31B mag—
nesium plate.
stainless steel; hybrid

Key words:  magnesium alloy;

welding; residual stress

Solderability and microstructure of Sn9Zn-xPr lead-free
solder XUE Peng' XUE Songbai' SHEN Yifu' YE
Huan' XIAO Zhengxiang’( 1. College of Materials Science and
Technology Nanjing University of Aeronautics and Astronautics
Nanjing 210016  China; 2. Sany Heavy Industry Co. Lid
Changsha 410100 China) . p 53 =56

Abstract:  The effects of Pr on the wettability of Sn-9Zn
lead-free solder and the mechanical properties of soldered joints
are investigated and the results indicate that with the addition of
the microstructure is refined

rare earth Pr into Sn-9Zn solder

obviously Zn-ich phrase is decreased and mechanical properties



