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Fig. 1 Scheme of control system
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Fig.2 Control system of inteligent welding environment
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grain coarsening on microstructure transformation and microhandness
along the welding seam were measured during gas tungsten arc weld-
ing of fine graned Tr6AF4V with equiaxed ciystal. The resulis
showed deviation of 8 transus tempemature induced by grain sizes of
parent metal resulted in less grain growth of coarse grained region in
fine grained Tt 6A}4V than in conventional TH6AF4V. Continued
reduction in nucleation of & martensite resulted in significant growth
directivity of o plates in coamse grained region of fine grained Ti-
6Al4V. Moreover

boundaries and lengthening of marensitic plates within grains oc

thickening of martensitic lamina a pror B

curred with increasng grain coarsening in coarse grained region.
Compared with conventional T+ 6A}4V alloy, there was no softened
zone in the heat affected zone of fine gmined Ti-6A1-4V with grain
coarsening in coarse grained region.

Key words;  fine grained T+ 6A+4V alloy; coarse grained re-

. . ! .
gion; grain growth; @ marensite; softened zone

Wear properties of plasma cdad iron based cermet composite
ZHANG Hong', TIU Junbo’ (1. School of Computer
and Communication Engineeringg Weifang University, Weifang
261061, Shandong China; 2. School of Mechanical and Electronic
Ergineering, Weifang University, Weifang 261061, Shandong, Chi-
na). p6l—64

Abstrat:
ooating was fabricated on hardened and tempered grade C steel sub-

coating

A new type in situ iron based cemet composite

strate by plasma cladding. Microstucture of the coating was analyzed
by SEM, XRD and EDS, respectively. Wear properties of the coat
ing at room and high temperature were evaluated under dry sliding
wear test and the wear mechanism was alo discussed. Results indi-
cated that the plasma cladding cemet composite coating consists of
primary Cr, C; and Cr, C, Ir-Fe eutectics. The coating is fine, and no
big micros copic holes and cracks are found. Because of the high vol
ume of wear-resistant reinforced phase Cr7C; in the coating wear
mass loss of the coating increase extremely slowly and is not sensitive
to the change of load in wear test at room temperature. Under dry
sliding wear test at high temperaure 400— 600 C, the higher the
test tempemature is, the more obvious advantages the wear resistance
of the coating shows. The worn surfaces of the coating are relatively
smooth and the coating possesses excellent sliding wear resistance at
both wom and high temperaure test conditions.

Key words:  plasma cladding; cemet composite coating;

microstructure; wear propetties

Control system of underwater high-pressure local dry automatic
welding testing apparatus GAO Hui"?, JIAO Xiangdong®,
ZHOU Carfeng’, ZHU Jialei’, SHEN Qiuping’, YU Yan’(1. Col
lege of Mechanical and Electrical Engineering, Beijing University of
Chemical Engineering, Beijing 100029 China; 2. Research Centre
of Offshore Engineering Joining Technology, Beijing Institute of Pet
rochemical Technologys Bejing 102617 China; 3. Shanghai Nucle-
ar Engineering Research & Design Institute, Shanghai 200233, Chi-
na) . p65— 63

Abstract: A control system of underwater high-pressure local
diy automatic welding testing apparatus was developed. The testing
apparatus is driven by hydraulic powers and can be applied in MIG

process within the local dry cavity of the drainer. The system is ma-
inly made up with Siemens PLC, pressure sensor, travel switch, and
undemwater swing center sensor. lt is divided into three subsystems
the welding environment contol subsystem, the control subsystem of
automatic welding equipment diiven by hydraulic power and the un-
dexwater monitor subsystem, which can realize undemwater high- pres-
sure local dry automatic remote contwl welding. Experment results
indicate that the system can work stably, and qualified joint can be
obtained. The research woik has established the foundation for un-
derwater welding repair of unclear power station.

Key words:

ing; welding repair of nuclear power station; underwater swing cen-

underwater automatic welding; local diy weld-

ter sensor

Dynamic characteristics study of piezoelectric transducer for
WANG Fujun ZHAO Xingyu, ZHANG
Dawel, WU Yimin (School of Mechanical Engineering, Tianjin Uni-
vemity, Tianjin 300072 China). p69— 72

Abstract
sonic transducer for IC packaging were studied based on finite ele-
ment method (FEM) and experiment. With the help of ANSYS pi-

ezoelectric couple and nonlinear contact analysis function, the vibra-

thermosonic bonding

The dynamic characteristics of piezoelectic ultra-

tion charnacterstics of transducer in free and constrained states were
analyzed respectively. The mle of ultrasonic energy transmission in
spatial domain, time domain and frequency domain were discussed.
Through modal analysis, the vibration modes of transducer were
gained. The vibration information of transducer duven by sinusoidal
voltage was obtained by use of harmonic response analysis. The tran-
sient response was figured out by transient analysis. The results show
that the radial dimension and preload of bolt have influence on the
modal distribution and dynamic charactenstics of transducer. The
frequency of voltage applied to piezoelectiic stack affects the ultra-
sonic energy transmission. The relationship between the quality of
bonding balls and the radial dimenson of the bolt was studied
through wire bonding test. The analysis and experimental results pro-
vide instuctions for the design of transducer and the optimization of
themosonic bonding process.

Key words:

nite element method; themosonic bonding

piezoelectric transducer; dynamic analysis fi-

Analysis of plastic material flow behavior during friction stir
spot welding for aluminum alloy HUANG Yongde', XING
Li', KE Liming', 1IU Kewen’(1. National Defense Key Disciplines
Laboratory of Light Alloy Processing Science and Technology, Nan-
chang Hangkong Univesity, Nanchang 330063 China; 2. JMC
Frame Plant Jiang Ling Motors Coporation, Nanchang 330001, Chi-
na). p73—76
Abstract

ceing the surface shaping and mechanical property of joint during the

Plastic material flow is animportant factor irfluen-

friction stir spot welding process. In this paper the plastic material
flow behavior was investigated by lamella plates made up with thin
copper foils and aluminum plates. The results show that in the cross
section of the joint the plastic material in the both sides of the key-
hole was equal wide in general. From top to bottom, the width of de-

formation decreased gradually. The plastic material at the top of joint



