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Abstract:
tic aerospace vehicle propellant tank and mostly joined by TIG

pp 37 -40

LDI10 aluminum alloy is mainly used in domes—

welding and pores often appeared during fusion welding of alu—
minum alloy. This paper conducted TIG welding of 5.5 mm thick
LD10 aluminum alloy plates with different welding parameters
and calculated the porosity in the joints. The experimental results
show that LD10 aluminum alloy joints made by TIG welding were
prone to high porosity. The joints produced by double-faced
three—pass welding technique had a higher unqualified rate after
X—ay detection but contained fewer micro-pores in the qualified
ones. And micro-pores were much more easier to form in robot
automatic welding than in manual welding. Porisity of the welds
was 3.28% 2.53% 2.28% and 0.9%

tensile test cracks often generated at the pores in joints with

respectively. During

high porosity.

Key words: LDIO aluminum alloy; TIG welding; porosi—

ty

Friction and wear properties of the zirconia coatings pre—
pared by plasma spraying and laser remelting WANG
Hongying LI Zhijun TANG Weijie HAO Yunfei ( Industrial
Training Center Shenzhen Polytechnic Shenzhen 518055 Chi-
na) . pp 4l -44
Abstract:

coatings were prepared using plasma spraying and then the nano

The conventional and nanostructural zirconia

zirconia coating was melted by laser. Friction and wear properties
of conventional nanostructural and laser remelted zirconia coat—
ings were investigated at room and high temperatures. The exper—
imental results show that the wear resistance properties of the
nanostructural coating were obviously better than the conventional
ones and the nanostructural coating treated by laser remelting
had the lowest friction coefficient and the best wear resistance.
The analysis on surface micrographs of the three coatings shows
that the surface roughness porosity and cracking status were sig—
nificantly different from each other which resulted in a large
difference in friction and wear properties for three zirconia coat—
ings. The results indicate that nano powders plasma spraying
combining with laser remelting was an effective approach to im—
prove the performance of the zirconia coating.

Key words: laser

plasma spraying; zirconia coating;

remelting friction and wear property

Dimensions optimization of ultra-high strength steel spot
weld based on response surface methodology YU Huip-
ing WANG Weiwei LIU Yuehua LI Xiaoyang ( College of Me—
chanical Engineering and Applied Electronics Technology Bei-
jing University of Technology Beijing 100124 China) . pp 45
-438
Abstract:
welded structure of ultra-high strength steel was established with

software ANSYS by APDL to analyze the static strength of the

A parametric model for the tensileshear spot

structure and was verified with experiments. Based on the simu—
lated results the optimized model was built to decrease the
whole materials and some sizes of the structure were also opti—

mized. The response surface methodology was adopted to make

the stress constraints explicit and the sequential quadratic pro—
gramming algorithm was used to achieve the most suitable solu—
tions of the optimized model. The results show that this method
could effectively enhance the solving efficiency and avoid oscilla—
tion. The calculation procedure was programmed with C language
in order to improve efficiency and the results indicate that the
optimization was feasible and effective.

Key words:  ultra-high strength steel; spot-welded; di-
mensions optimization; response surface; sequential quadratic

programming

Effect of filler metal on vacuum brazing of high volume
fraction SiC,/Al composites QI Junlei' WAN Yuhan'
ZHANG Lixia' CAO Jian' FENG Jicai' > LIANG Yingchun’
(1. State Key Laboratory of Advanced Welding and Joining
Harbin Institute of Technology Harbin 150001 China; 2.
Shandong Provincial Key Laboratory of Special Welding Technol-
ogy Harbin Institute of Technology Weihai 264209 China; 3.
School of Mechatronics Engineering Harbin Institute of Technol—
ogy Harbin 150001 China) . pp 49 —52

Abstract:  Three different filler metals Cu foil Al-Si-Mg
foil and Al-Si-Mg/Cu/Al-Si-Mg ( ACA) composite foil were
used for vacuum brazing of 45% SiC, /2024 Al composites. The
microstructure of the interface in brazed seams was examined
with SEM  EDS and XRD. And the effect of different filler met—
als on the interfacial microstructure and bonding strength was al—
so analyzed. The formation of interface during vacuum brazing of
45% SiC, /2024 Al composites with different filler metals and the
fracture mechanism of the joint were revealed. The results indi—
cate that ACA composite filler metal combining the advantages
of both Cu foil and AlSiMg foil had lower liquidus temperature
and better flowability. Through the diffusion of Cu atoms and pri—
or eutectic reaction at the interface between aluminum alloy sub-
strate and its oxide film the removal ability of oxide film of the
filler metal was enhanced and joining of 45% SiC /Al compos—
ites was achieved with high quality.

Key words:  Al-based composite; vacuum brazing; com—

posite material

Property and microstructure of deposited metal with high
strength wire WU Bingzhi XU Yujun AN Hongliang
SUN Jingtao ( Harbin Welding Institute China Academy of Ma-
chinery Science & Technology Harbin 150028 China) . pp 53
-57
Abstract:

of deposited metal under different shielded gases were investiga—

The microstructure and mechanical properties

ted by means of optical microscopy scanning electron microsco—
py with EDS tensile and impact tests. The results indicate that
the best mechanical properties of deposited metal with the medi-
um alloy solid wire were acquired when welded with Ar +5% CO,
mixed gas. The granular bainite dominated the microstructure of
the deposited metal and the existence of fine lath bainite im—
proved the toughness effectively. In addition carbon obviously
enriched in M/A constituents and massive M/A constituents
could cause stress concentration by dislocation pile-up between

M/A and base metal. Meanwhile the micro crack appeared fre—
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quently at the stage of crack nucleation. The increase of inclu—
sions with large size was the main reason of the appearance of
quasi-cleavage fracture and the decrease of impact absorbed en—
ergy.

Key words:  high strength steel; deposited metal; me-—

chanical property; microstructure

Influence of process parameters on the cracking rate and
morphology of the laser melting and quenching zone in ver—
micular graphite cast iron ZHENG Ziyun MA Bing
FENG Shenggiang LIU Guang ( Ningbo Branch of China Acade—
my of Ordnance Science Ningbo 315103 China) . pp 58 -62
Abstract:  Laser melting and quenching experiments were
conducted on vermicular graphite cast iron by employing 3 kW
solid fiber laser. The cracking rate in the quenching zone the
morphology of the melting zone microhardness and microstruc—
ture were analyzed. The results show that at a given flow rate of
shielding gas increasing the laser power or reducing the scan—
ning speed could facilitate the reduction of cracking rate in the
quench zone. When the laser power was constant the optimum
flow rate of the shielding gas changed with the scanning speed.
With the increase of laser power the morphology of the quench—
ing zone extended to the substrate. The morphology extended
vertically and horizontally in the melting zone and then in other
directions. After that it extended vertically and horizontally
and cycled. The gross area of the melting zone increased conse—
quently and the morphology of the quenching zone changed from
flat to calyptra.
vermicular

Key words:  laser melting and quenching;

graphite cast iron; cracking rate; melting zone; morphology

Microstructure characteristics of RuTi/1060Al fusion-brazed
joint by pulsed gas metal arc welding WEI Shouzheng LI
Yajiang WANG Juan ZHANG Pengfei ( Key Laboratory for
Liquid-Solid  Structural Evolution & Processing of Materials
( Ministry of Education) Shandong University Jinan 250061
China) . pp 63 —66

Abstract:

alloy to 1060 aluminum was conducted. The microstructure in

Pulsed gas metal arc welding of RuTi titanium

weld zone of RuTi Ti/1060Al joint was examined by scanning e—
lectron microscope ( SEM) fitted with energy-dispersive spec—
trometer ( EDS) . Elemental distribution and precipitated phase
in weld zone and transition region on Ti alloy side were analyzed
by EDS. The weld zone was composed of a-Al dendrites and eu—
tectic @Al + Si structures. The eutectic a-Al + Si structures dis—
tributed along the boundaries of a-Al dendrites. Striped or block
Ti( Al Si) ; intermetallics appeared in the weld zone. A serrated
transition region mainly containing Ti( Al Si) ; intermetallics was
formed between the RuTi titanium alloy and the weld zone. The
width of the Ti/Al transition region was less than 10 pm. With
the increasing of welding heat input the Ti/Al transition region
presented a rod-ike appearance. The heat-affected zone ( HAZ)

of RuTi titanium alloy consisted of acicular a” and lath a” mar—
tensite. The average microhardness in the HAZ was about 2. 16 —

2.65 GPa.

Key words: RuTi titanium alloy; 1060 aluminum;

pulsed gas metal arc welding; microstructure; precipitated phase

Uniform design and optimization of active flux for A-TIG
welding of AZ31B magnesium alloy DU Xianchang
WANG Yi GUO Shulan YANG Chunguang( School of Mechan—
ical and Electrical Engineering Changchun Institute of Technol—
ogy Changchun 130012 China) . pp 67 =70

Abstract:  Active fluxes with four components ( TiO,
SrCl, ZrO, and Y,0;) were developed based on the require—
ments of A-TIG welding of AZ31B magnesium alloy on active flu—
xes including weld penetration weld appearance mechanical
properties and reinforcement mechanism of weld process feasi—
bility and non-toxic etc. The composite active fluxes were de—
signed by uniform design method. A mathematical model was es—
tablished according to the weld penetration depth and weld ap-
pearance. The optimized ingredients of active fluxes were deter—
mined and verified through the comparative analysis with different
mathematical models. The results show that the maximum pene—
tration could be obtained with good weld appearance and the wel-
ded joint had excellent mechanical properties when the active
fluxes was designed with the proposed uniform design method.

Key words:  magnesium alloy; active flux; uniform de—

sign

Analyses of reheat cracking sensitivity and test methods for
07MnNiVDR steel LIU Junsong' > CHEN Xuedong® BU
Huaquan® ( 1. School of Materials Science and Engineering

Hefei University of Technology Hefei 230009 China; 2. Hefei

General Machinery Research Institute Hefei 230031 China) .
pp 71 =74
Abstract:  Reheat cracking sensitivity of the quenched

and tempered high strength 07MnNiVDR steel was investigated
with methods such as low strain rate tensile test at high temper—
ature after thermal simulation Charpy pendulum impact test
implant test and small Tekken test. The thermal simulation re—
sults show that the steel was insensitive to reheat cracking with
low welding heat input but sensitive with high welding heat in—
put and the sensitive temperature was around 600 °C. Implant
test also indicates that the steel had risk of reheat cracking to
some extent with sensitive temperature of about 600 “C. The re—
sults of thermal simulation test and implant test were consistent
with each other while small Tekken test was not suitable for tes—
ting reheat cracking sensitivity. Low stain rate tensile test after
thermal simulation was a practical and effective method for reheat
cracking sensitivity assessment. The critical stress of implant test
was important for engineering practice. Post-weld heat treatment
of this steel joint should be prudent although no apparent reheat
cracking was found in small Tekken test.

Key words:  high strength steel; reheat cracking; weld—

ing; thermal simulation

Spectral diagnostics of electron number density in plasma jet
under atmosphere thermal plasma spray SUN
Chengqi' > GAO Yang' YANG Deming' CHEN Zhenyu'( 1.
School of Transportation Equipment and Ocean Engineering

Dalian Maritime University Dalian 116026 China; 2. Maritime



