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Fig. 2 Schematic diagram of electron beam
brazing fuzzy control system
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Fig. 1 Scanning tracks' display (upper row) and
photographs(lower row)
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Fig 3 Membership functions of input and output variables
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Table 1 Fuzzy control rules table

u NB NM NS Z0 PS PM PB

NB NB NM NM Z0 Z0
NM | NB NM NS Z0 PS
NS NM NM | NM NS Z0 PS PS
Z0 N NM NS Z0 PS PM PM
PS NS NS Z0 PS PS PM PM
PM NS Z0 PS PM PM PM PB
PB Z0 Z0 PM PM PM PB PB
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Fig. 4 Workpiece temperature set value 950 ‘C—960 C
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Fig 5 Workpiece temperature set value 950 ‘C—>940 C
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I\ MAIN TOPICS, ABSTRACTS &KEY WORDS

The highest temperature appears near the lower surface. Comparison
between the simulated results of the residual stress fields with mea-
sured ones shows that there is a good agreement with each other
which proves this model is effective. According to this model the
stresses at different time during cooling after hardfacing was simulat-
ed too by usng the temperature field mentioned above. The resulis
show that the tensile stress at the dangerous location appears at the
interface, change of stress between the mutation is great.

Key words;

hardfacing; lemperalure/eress field; residual

stress; finite element method

Nitrogen and its second phase particles in low carbon Ti Nb mi-
croalloyed weldable steels YIN Guirquan, WANG Shijun
HUANG Zhen-yi( School of Matenial Science and Engineering, Anhui
Polytechnic University, Maanshan 243002, Anhui China). p57—
60, 64

Abstract:  The effects of nitrogen content on austenite grain
size at high temperature and mpact toughness of simulated welding
HAZ and actions of second phase particles (Ti, Nb) N in series low
catbon Ti-Nb microalloyed weldable steels were studied. The simu-
lated weld with great heat input had been carried out. The austenite
grain size at high temperature was measured and impact toughness
after welding was tested. Mophology and distribution characteristics
of second phase particles (Ti Nb)N in typical specimens had been
observed by using transmission electron microscope by means of car-
bon extraction replicase technique. The results dhowed that there is
good correspondence among Ti and N content size of paticles (T,
NB)N, austenite grin size and impact toughness. Toughness after
welding is improved because of formation of fine and dispersive sec-
ond phase particles (Ti Nb) N which refines austenite grain size at
high temperature. There is a scope of rational N content in low car-
bon T+ Nb micmwalloyed weldable steels.

Key words:  low carbon Ti-Nb micwalloyed weldable steels;
nitrogen content; second phase patticles (Ti, Nb)N; austenite grain

size; impact toughness

A novel instrument of silicon chip thermocompression outer wire
bonding and jointing process research WANG Quan', DING
Jianning', XUE Wei*, 1ING Zhi-yong' (1. School of Mechanical
Ergineering, Jiangsu University, Zhenjiang 212013 Jiangsu China;
2. Industrial Engineering School, Wenzhou University, ~Wenzhou
325035 Zhejiang China). p61— 64

Abstract: In the process of piezoresstive pressure sensor
packaging, the thermocompresson wire bonding was studied to meet
the outer interconnection of silicon gauge. A novel instument of
themocompression wire bonding was developed. Micrestuctures of
the joint interface were analyzed by SEM. The themmocompression
wire bonding strength was tested with bonding tester. The strength

was over 0. 17 N. Through the investigation of the metallic com-

pound in the interface of Au-Al and increasing of its diffusion depth

with temperature, the temperature of substrate was kept between
150 C and 200 C and the temperature of the solder chisel was kept
at about 150 C in opemtion. The interface of thermocompression
point was tested with good reliability. The instrument was easy to be
operated and fitted for batch fabrication of piezoresistive pressure
sensor.

Key words:

piezoresistive pressure sensor; wite bonding;

thermocompression bonding; gold wire

Structure investigation of friction stir welding of 7A52 aluminum
alloy FU Zhi-hong"?, HE Di-qi’, ZHOU Peng zhan’, HU
Atrwu' (1. Hunan Polytechnic University, Zhuzhou 412008, Hunan,
Ching 2. College of Mechanical and Electric Engineering Center
South University, Changsha 410083, China) . p65— 68

Abstract  The macw-and micro-structures and micro-hard-
ness of friction stir welding of 7A52 aluminum alloy were investigat-
ed. The welded joint of aluminum alloy 7A52 can be divided into
three regions as follows; heat affected zone(HAZ), themo-mechani-
cally affected zone(TMAZ) and weld nugget . The weld nugget had
a dynamic reay stallized fine isometric crystal structure. The TMAZ
had a highly deformed stmucture, and the grains were curved strip
and larger than that in the weld nugget. The HAZ had smilar struc-
ture to the base metal, but the size of grains was larger than that in
the base metal. Distribution of microhardness in the ciss section pr-
esented a trend of high-low-high-low-high. The base metal outside
the weld show the maximal hardness, and the top of the weld nugget
has the same hardness as the base metal, the lowest hardness was in
the advancing side in the HAZ.

Key words: friction stir welding; weld; structure; hardness

Effects of parameters of U// mode pulsed MAG on droplet
LU Zhenryangg HUANG Peng-fei, LIAO Ping, YIN
Shu-yan(School of Mechanics and Electricity, Beijing University of
Technology, Beijing 100022, China). p69— 72

Abstract:  The U-I mode inverter P-MAG welding machine
controlled by 80C196KC 16-bit single chip computer was designed.

transfer

By sampling the voltage and current of arc in the welding process
the arc voltage is kept constant in the peak period and welding cur-
rent is kept constant in the base period. Arc length self-adjustment
was realized by changing of the peak current, and the pulse parame-
ter was optimized to make sure the one pulse one dwplet transfer
mode. The experimental result indicated that the welding machine
has perfect welding performance.

Key words:

pulse metal active-gas welding

voltage-current mode; single chip computer;

Electron beam brazing temperature fuzzy control system
WANG Xue-dong YAO Shun (School of Materials Science and En-
gineering Shanghai Jiaotong University, Shanghai 200030 China).
p73— 176
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Abstract: The workpiece temperature fuzzy control technolo-
gy was used in the electron beam brazing process. The system inte-
grated EBW process control electon beam scanning track control
workpiece temperature fuzzy control welding data high-speed acqui-
sition and storage. Through the programming and control of the elec-
tron beam scanning tracks, the energy input requirements of curve
brazing joints with various shapes could be satisfied. During the
scanning and heating process with the electron beam, the tempera-
ture signals of the workpiece were obtained on-line and compared
with the set value, so as to get the error and the ewor change rate of
the joint temperature, which acted as the wo inputs of the fuzzy con
troller. The fuzzy controller gave appwpriate control amounts accord-
ing to its inputs to adjust the electron current, and the closed-loop
control of brazing temperature was realized. The experiment results
showed that ideal control characters could be obtained if fuzzy contol
technology was used in the election beam brazing process. The com
trol system had fast response speed, short settle time small steady-
state error and small overshoot.

Key words:
ature field closed-loop contwl; fuzzy control

electron beam brazing; scanning track; temper-

Properties of maraging steel hardfacing metal deposited by met-
FANG Jiarrjun, I Zhuo-xinn WEI Qi,
HU Qiang(School of M echanics and Electrical Engineering, Beijing
Univessity of Technology, Beijing 100022, China). p77— 80

al powder cored wire

Abstract: Hardfacing material of maraging steel metal pow-
der-cored wire was deposited by pulse TIG on aluminum die cast dies
to improve the dies poperties and extend its service life. Micro-
stiucture and phase characteristics were analyzed by using SEM,
TEM and XRD. After aging, the metal got super-high strength,
hardness and themal fatigue resistance by intemetallic compound
[ NisTi Nis (AL Ti)] precipitating in Fe matrix. Metastable phases
such as (Ni, oFey, ) Ti and (Nj,, Fe, ;) were found. Thermal fa-
tigue expenmental results showed that maraging steel deposited by
metal-cored wire has higher themal fatigue resistance properties than
that of H13 solid wire and 18Ni maraging steel.

Key words:

steel; metal powder-cored wire; intemmetallic compound; themnal fa-

pulse tungsten inertgas welding maraging

tigue resistance

Computer aided programming in offline programming systems
of welding robots
ZHANG Guangjun WU Lin (State Key Laboratory of Advanced
Welding Production Technol gy,
Harbin 150001, China). p81— 84

Abstract;

HE Guang-zhong GAO Hongming

Harbin Institute of Technologys

An approach by interfacing a feature modeler of
welded structure and an arc welding expert system to provide the au-
tomatic generation of welding paths and the corresponding technology
data was proposed. The prototype system was developed in Solid-

Works. An arc welding expert system can automatically generate

welding process parameters. Its input data came from the feaure
modeler of welding part. It combined case-based reasoning with arti-
ficial neural networks methods to deal with the welding process de-
sign. Several network modules were developed to learn from welding
process database based on back-propagation neural networks.

Key words:

modeling; welding parameter planning

offline programming; auto planning; feature

Brazing between high purity alumina ceramics and titanium
ZHAO Wen-qgingg WU Atping, ZOU Gui-sheng 11U Gen-mao
(Depariment of Mechanical Engineering, Tsinghua University, Beijing
100084, China). p85— 88
Abstract:  The joints of high purity alumina ceramics and Ti
metal with high strength and tightness are needed in electron tube.
The joints with shear strength higher than 100 MPa could be achie-
ved by brazing with Ag-CurTi at the temperature of 825— 875 C
and the holding time of 15— 20 min. Lower or higher temperature
and shorter or lorger holding time are detnmental to joint strength,
and the joint strength decreased when the ceramic swface was abrad-
ed. The joint consisted of ALO, /reaction layer/CuTi compounds+
Ag/ol*Tl (Cw)/Ti. The main products in the reaction layer were
Cuz Ti30 and Cuy Ti.
Key words;  high purity alunina ceramics; titanium; braz-

ing; joint microsttuctures; joint shear strength

Analysis of microstructure and mechanical properties of Be/Al
weld HAO Guo-jian, 1IN Zhi LIN Jurpin WANG Yarrli,
CHEN Guo-liang (State Key Laboratory for Metals and Materials
Beijing University of Science and Technology, Beijing 100083, Chi-
na). p89— 92

Abstract:  Micwostucture and mechanical properties of Be /A1
weld were analyzed with nano indenter. The results showed that there
are berylliun phases embedded in the aluminun matnx in the fusion
zone. The microstructure of the fusion zone is low melting point
phase that enlaged the region of weld solidification temperature and
bwought great thermal stress especially a the side of beryllium.
There are the certain gradients of micwhardness and elastic modules
at the interface of Be/Al welded joint. The micwhardness and elastic
modules are not stable at beryllium side of joint zone, which indi-
cates that there exist bitile phase at heat affected zone. So the weld-
ing cracks nucleated easily at beryllium side of welding zone.

Key words: nano indenter; eutectic structure; Be /Al, me-

chanical property; laser welding

Temperature field of arc gouging and its influence on micro-
HU Jurfeng's YANG Jian-guo's FANG Hong
yuan', LI Guang-min’ CHEN Wei'(1. State Key Laboratory of Ad-
vanced Welding Production Technology, Harbin Institute of Technol-
ogy, Harbin 150001, China; 2. Bohai Shipbuilding Heavy Industry
Co Ltd Huludao 125004, Tiaoning, China). p93— 96
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