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ceramic coating; erosion; thermal-resistance coating

Dynamic behavior of plasma in CO, laser welding of stainless steel

DUAN Ai-qin'?, CHEN Li'*, WANG Ya-jun?, HU Lun-i' (1.
Huazhong University of Technology and Science, Wuhan 430074, China;
2. BAMTRI, Key laboratory for high energy density beam processing tech-
nology, Beijing 100024, China).pl17 -20

Abstract; Laser induced plasma is an important physical phenom-
enon in laser deep penetration welding. It has stronger relationsip to sta-
bility of process, quality of weld, and efficiency of laser energy. In this
paper, two methods were used to study the dynamic behavior of plasma
and the influences on stability of welding process. These methods were
high-speed camera and optical signal monitoring. The results showed that
the dynamic process of plasma can be divided into four steps, (1) mate-
rial vaporing; (2) plasma increasing; (3 ) plasma bombing and separa-
ting; (4)plasma scattering . The main reason affected welding process
stability is the fluctuation of plasma between non-penetration and penetra-
tion process.

Key words: Laser welding; laser induced-plasma; high-speed

camera; optical signal

Weld residual stress distribution of GH536 superalloy with EBW
measuned by Mathar method FU Peng-fei, LIU Fang-jun, FU

Gang, MAO Zhi-yong( Key Laboratory of high energy density beam pro-

cessing technology, Beijing A ical Manufacturing Technology Re-

search Institute, Beijing 100024, China) . p21 -23

Abstract;  Electron beam welding is applied to manufacturing

hes of weld re-

many superalloy comp of aercengine, but the r
sidual stress were very few for those components, In this paper, weld re-
sidual stress of GH536 superalloy components with EBW were measured
by Mathar method. Test results showed that residual stress is low in the
weld and its distribution accords with the traditional rules. This research
can accumulate experiences and properties data for manufacturing aero-
engine components with EBW.

Key words: GHS36 superalloy; electron beam welding; hole

drilling method ; residual stress

Real-time monitor system based on virtual instrument technology for
laser welding ZHANG Pu, PENG Qi-zhi, KONG Li ( Huazhong U-
niversity of Technology and Science, Wuhan 430074, China). p24 -26

Abstract: The laser deep penetration welding monitoring system

based on the virtual instrument technology was introduced. The compo-
nent of hardware and the development of software were illuminated. Three
signals of ultraviolet light, infrared light and acoustic signal acquired by
three special sensors. The raw data were processed dy DSP, multi-sensors

data fusion was done by neural network algorithm, and the reliable result

lained

of welding quality was The experi | data proved the sys-
tem’ s validity and stability.

Key words: virtual instrument; laser welding; data fusion

Optimization selection of power source frequency in high frequency
induction brazing HE Peng, LIU Duo, FENG Ji-cai( National Key
Laboratory of Advanced Welding Production Technology, Harbin Institute

of Technology, Harbin 150001, China). p27 -29

Abstract: Appropriate frequency of high frequency power source
shoulded be selected to obtain perfect soldered joint during high frequency
induction brazing according to the physical performance of joint materials.
Numerical selection model for the frequency and its arrange of high fre-
quency induction heating power source was set up by means of numerical
analysis. It showed that numerical analysis can be used as an important
artifice for design of high frequency power equipment. Compared the ana-
lytical results from the numerical model with that of the traditional formu-
la, it showed that the former is more accurate. Because the latier was de-
rived from the plane electromagnetic wave spreading characteristic in elec-

itable for the freq y selec-

tro-conductive inter-media, it was more
tion of board sltluctule high frequency induction heating. But for frequen-
cy selection of pipe-structure or more complex structure high frequency in-
duction heating, the numerical analytical method will be better.

Key words: high frequency induction brazing; power frequency;

numerical analysis
Corrosion behavior of weld metal of low-alloy steel HUANG An-
guo' , LI Zhi-yuan', YU Sheng-fu', ZHOU Long-zao', ZHANG Guo-
dong? (1. School of Materials Science and Engineering, Huazhong Univer-
sity of Science and Technology, Wuhan 430074, China; 2. School of
Power and Mechanic, Wuhan Uniersity, Wuhan 430072, China). p30 -
34

Abstract; Two welding heat input were applied to 16Mn and X70
steel by SAW. The corrosion behavior of weld metal was invesh'galcd in
two kinds of solution, NACE and 3.5% NaCl, respectively. The results
show that corrosion tendency of acicular ferrite ( AF) in weld is greater
than other microstructures, but its corrosion velocity is slowly. The corro-
with the i

sion resistance of weld metal with AF i ing of ac-




2005,Vol. 26,No. 11

TRANSACTIONS OF THE CHINA WELDING INSTITUTION A

icular ferrite fraction, but too much acicular ferrite microstructures leads
to accelerate corrosion of weld in HSLA.
Key words: high strength low alloy steel; SAW; acicular ferrite;

corrosion; polarization resistance

Mathematical model of the stable full penetration laser welding for
titanium alloy sheet CHEN Li'?, HU Lun-ji', GONG Shui-li?( 1.
Huazhong University of Science and technology, Wuhan 430074, China;
2. Key Lab for High density beam manufacture technology, Beijing aero-
nautic manufacturing technology research institute, Beijing 100024, Chi-
na). p35 ~38

Abstract: The macrostructure of laser welding for titanium alloy
was investigated in this paper. The results show that unstable full pene-
tration will occur because of influence of laser induced plesma, even
though laser welding parameters were stable. This phenomenon was char-
acterized by perfect weld surface, and unstable weld back that part pene-
tration and full penetration formed by turns. It is assumed that unstable
full penetration was intrinsic for laser penetration welding and depended
on significantly the drilling speed during the keyhole forming. According
to the energy balance on keyhole wall, the mathematical model for the
smallest laser power density that made the stable full penetration weld was
suggested in this paper, which allowed laser power density to be related to
material properties, sheet thickness the, drill speed and laser welding
speed. The computed results were corresponded with the experimental re-
sults.

Key words: titanium alloy; laser welding; full penetration; weld-

ing stability calculation

Influnce of process parameters on appearance of plasma-melt-
sprayed WC-17%Co coatings ZHAO Min-hai, LIU Ai-guo, GUO
Mian-huan, LIU De-Jian, ( National Key Laboratory of Advanced Welding
Production Technology, Harbin Institute of Technology, Harbin 150001,
China). p39 -42

Abstract; Ceramic coatings can be metallurically bonded to metal
sabstrate with plasma-melt-spraging, which has virtue of both plasma
spray and harfacing. Coralt-based WC is hard, wear-reristant, corrosion-
resistant and thermal-resistant. WC-17% Co coating was plasma-melt-
sprayed on Q235 substrate. Influnce of proceis parameters ( angle be-
tween plasma melting torch and spraying torch, distance between the
plasma torch and the substrate, velocity of melting and spraying and feed-
ing rate of powder) on appearamce of the coating was investigated, and

the pavameters were optimized. Metallurgically bonded coating without

defects was obtained.
Key words: plasma melt spraying; WC-17% Co coating, parame-

ter, appearame

Microstructures and properties of TC4 alloy joints welded by the e-
lectron beam welding XU Hong-ji' , YIN Li-xiang', LI Jin-wei?,
XIE Ming' (1. School of Materials Science and Engineering , Dalian Jiao-
tong University, Dalian 116028, China; 2. Beijing Aeronautical Manu-
facturing Technology Research Institute, Beijing 100024, China). p43 ~
46

Abstract: Microstructures and properties of TC4 alloy joints wel-
ded by electron beam welding were investigated with room-temperature

N

tensile test, room-temp e notch tension test, dness test and

metallographic analysis. The results showed that the joints with good per-
formance of TC4 alloy may be obtained by means of electron beam welding
(EBW). The tensile strength of welded joint is not less than that of the
base metal, and the notch sensitive coefficient of the welded joint is less
than 1. The hardness of the welded joint and the HAZ are higher than
that of the base metal. The microstructure of the weld metal is o’ phase
( needle martensite) which was transformed from the primary coarse 8 ma-
trix, and that of the HAZ was the mixture of fine needle martensite and
the primary a phase.

Key words: TC4 alloy; electron beam welding; welded joint

Study on heat transfer of melt pool in laser keyhole welding
WANG Hong'-?, SHI Yao-wu', GONG Shui-liZ, (1. School of Materials
Science and Engineering Beijing university of Technology, Beijing
100022, China; 2. Beijing aeronautical manufacture technology research
institute, Beijing 100024 ,China). p47 - 50

Abstract: The shape of welding pool in laser deep penetration
welding was calculated based on continuity equation, momentum conser-
vation equation and energy conservation equation using FLUENT solver.
Solidification/ Melting model and x - & model were used. Simulation re-
sults showed that the recoil pressure on the front wall of the keyhole is an
important driving force of welding pool fluid flow because of large temper-
ature gradient in the front part. The larger size of the solidification transi-
tion zone of welding pool in the liquid-solid interface was related to solidi-
fication heat.

Key words: laser welding; simulation; molten pool; titanium al-

loy



