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MAIN TOPICS,ABSTRACTS & KEY WORDS

Characteristic and recognition of ultrasonic TOFD signal and image
for planar defect CHI Da-zhao, GANG Tie, YUAN Yuan, LV Pin
(State Key Lab of Advanced Welding Production Technology, Harbin In-
stitute of Technology, Harbin 150001, China). pl -4

Abstract:  Considering several typical planar defects that were
common flaws in thick aluminum weld, the characteristics of Ultrasonic
TOFD (time of flight diffraction) was studied. Ultrasonic TOFD A-scan
signal and B, D-scan image were analyzed and interpreted. Linearization
was introduced in processing B and D-scan image. The results show that
planar defect can be effectively recognized, located and sized by the char-
acteristics of the received signal and image. Linearization effectively im-
proves time resolution of the received images, which makes the character-
istics of the defect more markedly and leads to more accurate quantitative
measurement.

Key words: ultrasonic TOFD; characteristic and recognition; pla-

nar defect; linearization

Joining of TiAl intermetallic by self-propagating high-temperature
synthesis CAO Jian, FENG Ji-cai, LI Zhuo-ran(State Key Lab of
Advanced Welding Production Technology, Harbin Institute of Technolo-
gy, Harbin 150001, China).pS5 -7

Abstract: A novel approach for joining TiAl by self-propagating
high-temperature synthesis (SHS) was studied in the study. The Ti, Al
and C powders with large exothermic enthalpy and the assisted electro-
magnelic field were applied in the joining processing. The typical joint
was composed of three reaction zones. Adjacent to the TiAl base metal, a
dark TiAl; reaction layer was observed on the interface. The TiC particles
and Ti-Al compounds were found in the interlayer. It was also noted that
in every condition the porosity could not be avoid due to the differences in
specific volume between products and reactants, the evaporation of impu-
rities, and the expansion of the gas trapped in the porosity of the reactant
compact. In order to solve these problem, Ag-Cu brazing foils were
placed between the powder compacts and the TiAl substrate. It was con-
sidered that molten Ag-Cu in the filler during SHS reaction improved the
wettability of interlayer to TiAl substrate and filled well into the holes in

the reaction products of the interlayer. In this way, the density could be

increased and the joint quality could be improved.

Key words: TiAl alloys; self-propagating high-temperature syn-

thesis ( SHS) ; joining; microstructure

Study of the BCTW’ s phenomenon and characteristics in EBW
ZHOU Qi', LIU Fang-jun® , GUAN Qiao® (1. Ningho Sub-academy of the
National Weapons Science Research Academy, Ningbo 315103, Zhe-
jiang, China; 2. Beijing Aeronautical Manufacturing Technology Research
Institute,, Beijing 100024, China; 3. Beijing University of Aeronautics &
Astronautics, Beijing 100083 ,China). p8 - 12

Abstract: Two physical processes of the energy conversion and the
current conduction were analyzed in the dynamic process of EBW. Ac-
cording to the characteristics of EBW process, the beam current through
workpiece during EBW process was studied using the special multichannel
device to collect current signal. The characteristics of the time domain,
frequency domain, sequencing, conducting ratio of BCTW were investiga-
ted by experimeat. The function between average ratio of BCTW and in-
put electron beam was recognized and peak value of the function was the
turning point of the critical penetration state in the dynamic process of
EBW.

Key words: electron beam welding; beam current through work-

iece; characteristic; critical penetratin,
piece; H pel g

Protection of polymer matrix composite material with ceramic coat-
ings GUO Mian-huan, LIU Ai-guo, GAO Jia-shuang, ZHAO Min-
hai( State Key Laboratory of Advanced Welding Production Technology,
Harbin Institute of Technology, Harbin 150001, China). p13 -16
Abstract: The bond coating of Al,0; and Zr0, light ceramic were
sprayed on the carbon fiber reinforced polyimide composite substrate with
Al powder sprayed by plasma spaying. And the adhesive strength, ther-
mal cycling resistance, erosion resistance, and heat insulation of the bond
coatings were tested. The results showed that, coatings with plasma spray
Al bonding layer are better than those with arc spraying Al or Zn bonding
layer. Erosion losses of the sample with Al,O; coating are less than 1/3
of that of the PMC substrate. Al,0, and ZrQ, coatings can provide effec-

tive erosion- and thermal-resistance for the PMC substrate, and the ther-

mal-resistance of the ZrQ, coating is better than that of the Al,O; coat-

ing.
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Key words: high temperature polymer matrix composite material ;

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-




