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Effect of H, flow rate on electrical conductivity of APS TiO,
HE Dingyong, ZHANG Hua, JIANG Jianmin, LI Xi-
aoyan (Beijing Univewity of Technology, Beijing 100124, China).
pl—4

coatings

Abstract:  TiO; coatings were produced by atmospheric plas
ma spraying system. H, flow rate was adjusted to investigate its effect
on the microstucture, phase and electiical conductivity of TiO; coat
ings. The resulis show that TiO» coating is mainly composed of ru-
tik, anatase and deoxidization phases Magneli (Ti,02,1, n= 4—

10), and the contents of them depend on H, flow rate. With the in-
creasing of Hy flow rate, pomwsity decreases deoxidization phase
Magneli and the electrical conductivity of coatings increase. The
electrical conductivity of TiO» coatings also increases with tempera-
ture.

Key words: TiO; coating; amospheric plasma spraying; H»

flow rate; electrical conductivity

Numerical simulation of effects of scanning path on electron
beam selective melting process of Ti-6 A4V QI Haibo"?
YANG Minghui, QI Fangjuan' (1. School of Material Science and
Engineering, Shijiazhuang Railway Institute; Shijiazhuang 050043
China; 2. Department of Mechanical Engineering, Tsinghua Univer-
sity, Beijing 100084 China). p 58

Abstract:  Aimed at the influence of tempenature distribution
on forming paits caused by scanning paths of filling line of electon
beam selective melting technology, finite element mode with actual
conditions was established and elements belorging to the rotated part
were arranged in accordance with the loading sequence. Simulation
results show that comparing with long-side scanning, short-sde scan
ning and sub-area scanning, the rotated scanning of rectangular part
can greatly decrease tempemature gradient in the begin point and the
end point of the fist scanning line, especially there is a positive
temperature gradient in the end point which can avoid the tempera
ture decreasing of the molten metal. Combining rotated scanning with
teversing scanning the uniformity degree of temperature in rectangu
lar pait has greatly improved and the curl distoition caused by ther-
mal stress has alo decreased. The horizontal tensle strength of the
Ti-6AF4V tensile specimens prepared by the above optimized scam
ning method is 1 080 MPa.

Key words:

numerical simulation; rotated scanning; reversed scanning

electon beam selective melting; scanning path;

Control and process of high speed short circuit arc welding
HUANG Pengfei', TU Zhenyang', SUN Zhigang, WEI Jians YIN
Shuyan' (1. College of Mechanical Engineering and Applied Elec-

tronics Technology, Beijing University of Technology, Beijing
100124, China; 2. Nantong CIMC Tank Equipment Co, Ltd Nan-
tong 154007, China). p 9—12

Abstract  Shoit circuit arc welding parameters and waveform
control are researched on the basis of IGBT inverter welding power
supply. Under the same welding current, optimum arc voltage will
decrease with the increasing of welding speed. And it is proved that
hard arc is more stable under lower voltage, which is suitable for
high speed welding. The relationships among energy input, arc volt-
age dropping speed and arc stability are studied and it is demon-
strated that a lower voltage dwopping speed will lead to a higher arc
energy, but the adjust time of voltage should be less than average arc
time. The welding experiments prove that the weld appearance and
fusion are good when the welding speed is 1. 5 nv/ min, which meet
the requirements of container manufacturing.

Key words;

arc energy

high speed welding; short circuit; parameter;

Microstructure and wear resistance of argon arc cladding Ni-
Mo-Zr- WC B4C composite coating WANG Zhenting, QIN Li-
fu (College of Materials Science and Engineering, Heilongjiang Ingi-
tute of Science and Techmlogy, Harbin 150027, China). p 13— 16

Abstract
Mo, W Zr)Cy; (Fe, Mo, W, Ni),B, (Fe, Mo, W, Ni, Zr)

a-Fe-based composite coating reinforced by (Fe,

(B C) particles were prepared on the surface of Q235 steel by
means of argon arc cladding technique with the pre-alloyed powder of
Ni, Mo, Zr; WC and B,C. The micwostucture and properties of the
coating were investigated by scanning electron micwoscope, X-ray
diffractometer; microhardness tester and friction and wear machine.
The results indicate that the coating has excellent bonding between
the coating and the Q235 steel substrate and is uniform, continuous
and almost defect free. The patticles are evenly distibuted in the
clad coating; compesite coating has high hardness which the aver-
age hardness of the coating is about HV1300. The argon arc dad
composite coating has high hardness and excellent wear resistance
under dry sliding wear test conditions, and the wear resistance of the
coating is 14 times more than that of the matrix.

Key words:  argon arc cladding; insitu synthesis; composite;

wear resistance

Metal transfer under self-adapting control of meso-spray in
pulse MIG welding of aluminum  YANG Lijun', LI Zhiyong
I Huan', LI Junyue'(1. Tianjin Key Laboratory of Advanced Join-
ing Technolagy, Tianjin University, Tianjin 300072, China; 2.

School of Material Science and Engineering, North University of Chi-
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na, Taiyuan 030051, China). p 17— 20

Abstract: The metal transfer behavior of meso-spray trander
is studied under self-adapting control of meso-spray in pulse MIG
welding of aluninum. The main acting forces against a droplet and
the important wle of surface tension are analyzed by the waves testing
and high speed camera of shoit circuit meso-spray and spray from
different parameters in pulse MIG welding. The results of experiment
demonstrate that a self-adapting process should be accurately com
trolled for the namwow working range of meso-spray trander in pulse
MIG welding of aluminum, and the proposed control parameters can
make the arc running within the namow range and the special doplet
transfer process stable.

Key words:  aluminum; pulse MIG welding; self-adapting
control; drwplet transfer; high speed camera

Pre processing software for three dimensional simulation and
prediction of weld solidification cracks DONG Zhibo', ZHAN
Xiachong> WEI Yanhorg"% IU Yafengs GUO Pings YANG
Yorgfu¥(1. State Key Laboratory of Advanced Welding Technology
Production, Hamin Institute of Technology, Harbin 150001, China;
2. Department of Material Science and Technology, Nanjing Univer-
sity of Aeronautics and Astonautics, Nanjing 210016 Ching 3.
Titanium Alloy Institute, Northwest Institute For Non-femrous Metal
Research, X{ an 710016 China). p 21— 24

Abstract: A software consisted of pre-processing, post pro-
cessing and solidification cracks predicting subsystems is developed
which can simulate and predict the weld solidification cracks with
three dimensonal FEM. The pre-processing helps users to choose
the workpiece, to input the themal mechanical properties of materi-
als and welding parameters to set boundary conditions, and to auto-
matically generate command streams of MSC. Marc to create process
files for final FEM calculation. Futhemore, system can trander the
pmocess files to software package of MSC. Marc to complete the cal
culation of themal,
Therefore, the simulated results are prepared for the post-processing.

Key words:

tion and prediction

strain and stress distributions in background.

solidification cracking; pre-processing; simula-

Full digitalized welding power platform with multi- function pur-
SHA Deshang', LIAO Xiaozhong', SHAN Lijun BAO
Yunjie?(1. School of Automation Beijing Institute of Technology,

poses

Beijing 100081, Ching 2. Beijing Time Technology Company Lid
Beijing 100085 China). p 25—28

Abstract A welding platform used in shielded metal arc
welding, TIG, CO2 shont-circuit GMAW, single pulsed MIG/ MAG
and double pulsed M IG/ MAG welding is established. The platform is
composed of welding power, wire feeder and water cooler, which op-
eration prnciples and main function are analyzed. The full digital
control theories of shoit circuiting trander, single pulsed and double
pulsed MIG/MAG are explained in detail. Experimental results of a
400 A prototype show that it is feasible to apply different welding

methods only by changing wftware and without changing any hard-
ware, and the welding performance is also perfect.
Key words: welding power; full digital contmol; gas metal

arc welding

Influence of nano- AL O; suspension concentration on forming of
FAN Xiangfang, QIU Changjun
CHEN Yong (College of Mechanical Engineeringg Nanhua Universi-
ty, Hengyang 421001, China). p 29— 32

Abstract

plasma spraying coating

The nano-alumina coating was prepared by sus-
pension plasma spraying under atmospheric conditions and the effect
of nano-AlLO5 suspension concentration on forming of plasma spray-
ing coating was studied by scanning electron microscopy and theory
analyses. The results show that the concentration of nano-ALO3 sus-
pension has a significant influence on the size of dwples the en-
thalpy needed for spraying suspension, the roughness of coatings sur-
face and the microstructure of coatings. lLow concentration of the
suspension is beneficial for fine nanostructures coatings which
means low spraying efficiency. The optimized concentration of nano-
alumina suspension is between 5% (wt) and 10% (wb).

Key words:  nano-alumina; suspension concentration; plas-

ma spraying; coating forming

Effect of alloying elements on intermediate temperature filler
metal in stepped welding of 6063 aluminum alloy ZHU
hong"?% XUE Songbail, SHENG Zhong' (1. College of Materials
Science and Technology, Nanjing University of Aeronautics and As-
tronauticss Nanjing 210016 Ching 2. The 14th Research Institute,
China Electronic Technology Group Coporation Nanjing 210013
China). p 33— 36

Abstract  The contents of Si Cu Ni and RE are changed
by using orthogonal test in order to study the effect of the content
changes on the melting points, spreading property and shear strength
of AFSI-CuNi-RE, and the microstructure of filler metal is analyzed
by SEM and EDS. Tt is indicated that the spreading area is mainly
affected by the composition of filler metal and temperature; the DSC
results show that Cu has the most important influence on the melting
points filler metal, which decreases shaply with the Cu content in-
creasing and then Ni Si and RE come second; the black brittle
phase 0 (CuAly) and the macrosegregation flocculent phase go a-
gainst the performance of joint, but the matrix phase a (AD with
face-centered cubic solid sdution and the Si phase with conglobula-
tion make the performance of joint better.

Key words:  oithogonal test spreading property; melting

poini microstructure

Effect of zinc coating on arc heating behavior for joining Al and
zinc coated steel by welding-brazing process 7ZHANG Hong-
tao', FENG JicaiZ HE Peng’ ZHAO Hongyun'(1. School of Mate-
rials Science and Engineering Haibin Institute of Technology at
Weihai, Weihai 264209, China; 2. School of Materials Science and



