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Fig.1 Influence of electron beam to molten pool
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Table 2 Experimental conditions of step response

v/( mmes™") f/mm U/kV d/mm
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Fig.2 Dynamic curve of molten width

R E Aw/mm

05 1.0 15 20 25 3.0 3.5 40
it 1E] t/s

3
Fig. 3 Curve of step response
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Simulation of plasma deposition manufacturing process for
functionally graded material using level-set approach
WANG Guilan' WANG Qing' WANG Xiangping® ZHANG
Haiou’( 1. State Key Lab of Materials Processing and Die &
Mould Technology Huazhong University of Science & Technolo—
gy Wuhan 430074 China; 2. State Key Lab of Digital Manu—
facturing Equipment & Technology Huazhong University of Sci—
ence & Technology Wuhan 430074 China) . pp 1-4 8

Abstract: A multiphase continuum numerical model
based on level-set approach and finite volume method ( FVM)
was proposed to simulate plasma deposition manufacturing
( PDM) process for functionally graded material ( FGM) . Based
on this model molten pool behavior temperature field and flow
field as well as solute diffusion subjected to a variety of heat pow—
er were investigated. The simulation results manifest that heat
power has significant influence on the composition distribution
and the final property of FGM. An experiment in Al,O;-stainless
steel FGM deposition verified the validity and feasibility of this
simulation.

Key words:  plasma deposition manufacturing; functional—

ly graded material;, multiphase continuum model

Modeling and simulation of PID control system of titanium
alloy electron beam welding SHI Mingxiao' ZHANG
Binggang” CHEN Guoqing® FAN Ding'( 1. State Key Labora—
tory of Gansu Advanced Non-ferrous Metal Materials Lanzhou
University of Technology Lanzhou 730050 China; 2. State Key
Laboratory of Advanced Welding and Joining Harbin Institute of
Technology Harbin 150001 China) . pp 5-8

Abstract:

it was difficult to obtain the analytic mathematical model of dy—

Due to the complexity of the welding process
namic process of molten pool that was why the modeling of
welding process became a major problem to the welding process
control. For the purpose of establishing the model of dynamic
process of molten pool of the electron beam welding. The step+re—
sponse method was used to determine the type and structure of
mathematical model of electron beam current and molten width of
titanium alloy electron beam welding the parameters of model
were calculated and the transfer function model of electron beam
current and molten width was established. The Z-N empirical for—
mula was used to obtain the parameters of PID controller based
on the mathematical model. On this basis the MATLAB/SIMU-
LINK platform was used to establish the model of PID control
system of molten width of titaniumalloy electron beam welding.
The simulation experiment was done and the results show that the
dynamic performance and steady-state performance of designed
control system are eminent.

Key words:

electron beam welding; molten width; mod-

eling; simulation

Effect of joint clearances on microstructure and property of
LI Zhuoran' XU Xiaolong' LIU
Wenbo’ LU Zhiguo* ( 1. State Key Laboratory of Advanced
Welding and Joining Harbin Institute of Technology Harbin
150001 China; 2. AVIC Harbin Dongan Engine Co. Ltd Har—
bin 150066 China) . pp 9-12

Abstract:
and property of SiC ceramics brazed with Ti-Zr-Ni-Cu brazing
filler was studied by means of SEM EDS and XRD. The joint
microstructure from SiC ceramics to the center of brazing seam
are TiC Zr(s s) TisSi;+Zr,Si Ti( s.s) +Ti,( Cu Ni) and
(Ti Zr) (Ni Cu) successively. When the joint clearance is 30

brazed SiC ceramics

The effect of joint clearance on microstructures

pm ~50 pm  Si reacts with Ti and Zr element and produces a
small quantity of tiny needlelike silicon compounds. Homogene—
ous solid solution is full of the brazed joint. The mechanical
property is superior and the shear strength can reach 117 MPa.
When the joint clearance is less than 30 wm longstring silicon
compounds are generated and run through the brazing beam.
Meanwhile successive and thick TiC layer is produced. Both of
these two factors lower the mechanical property. When the joint
clearance is more than 50 pm Ti-based intermetallic increases
and eutectic compounds are produced which reduce the mechan—
ical property.

brazing; microstructure;

Key words: SiC  ceramics;

shear strength

High temperature wear behavior of WC particles reinforced
Ni-based plasma-sprayed coating by laser remelting
WANG Dongsheng' > TIAN Zongjun' WANG Songlin®> SHEN
Lida' HUANG Yinhui'( 1. College of Mechanical and Electrical
Engineering Nanjing University of Aeronautics and Astronau—
tics Nanjing 210016 China; 2. Department of Mechanical En—
gineering Tongling University Tongling 244000 China) . pp
13-16
Abstract:
( WC) particles reinforced Ni-based coating prepared by plasma
spraying
effects of laser remelting on microstructure and properties on

To improve the properties of tungsten carbide

laser remelting experiment was carried out and the

coating were studied. The surface morphology microstructure
phase and microhardness of coatings were investigated by using
scanning electron microscopy ( SEM)  X-ay diffractometry and
microhardness measurement. Meanwhile the high temperature
fiction and wear behavior for both coatings were comparatively
studied. The results showed that the defects of as-sprayed coating
like lamellar stacking microstructure and pores were eliminated
by laser remelting and the remelted coating possessed a denser
microstructure. In addition WC particles partly dissociated at
the edge and the dendrite grew from the surface of the partially
melted WC particles under high energy density laser. The laser—



