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Schematic illustration of experimental setup
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Fig.2 Surface residual stress distribution of
EBW when assistant gas is O: or N2 by CO:

laser phase transformation treatment
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Fig.3 Surface residual stress distribution of
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EBW when laser power changes
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Fig.4  Surface residual stress distribution of EBW
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when laser spot diameter changes
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Effects on Residual Stress of Electron Beam Welding of TC4 Alloy
by Laser Phase Transformation Treatment

Lu Jinzhongl »Zhang Yongkangl » Kong Dejun1 »Ren Xuolong1 ,Zou Shikun’ , Wang Xichang2
(1. School of Mechanical Engineering, Jiangsu University, Zhenjiang, Jiangsu 212013, China;
2. Beijing Aeronautical Manufacturing Technology Research Institute, Beijing 100024, China)

[ Abstract | The electron beam welding (EBW) of TC4 titanium alloy was processed by CO: laser phase
transformation treatment, and the effects of assistant gas, laser power and spot diameter, etc. , on residual
stresses in EBW of TC4 alloy by CO: laser phase transformation treatment were investigated. The results show
that residual stresses in EBW of TC4 titanium alloy by COz laser phase transformation treatment are obviously
improved, which makes the surface residual stress change into compressive stress from tensile stress. Its
compressive residual stress increases with laser power, and decreases with spot diameter increases. Compared to
Nz , residual compressive stresses in EBW are bigger by 3040 MPa than that when assistant gas is Oz .
Compressive residual stress of the line has been increased by laser phase transformation treatment, which
improves service life of electron beam welding of TC4 alloy.

[ Key words | laser phase transformation treatment; TC4 titanium alloy; electron beam welding (EBW);

residual stress
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Study on Fuzzy Neural Network Control of Gas-injection
Pressure in Gas-assisted Injection Molding

Ou Changjin
( The MOE Key Laboratory of Mechanical manufacture and Automation ,
Zhejiang University of Technology, Hangzhou 310014, China)

[ Abstract | In this study, an effective control method and strategy based on fuzzy neural network has been
developed for gas injection pressure accurate control in gas-assisted injection. A fuzzy neural network controller
with five layers and its control algorithm are established. The leaming ability of neural network is used to
optimize the rules of the fuzzy logic so as to improve the adaptability of system. The simulation of the system
capability and three segmental injected pressure control are carried out under the environment of MATLAB and
the results show that this theoretic model is feasible, and the control system has good characteristics and control
action.

[ Key words | gas-assisted injection molding; fuzzy neural network; gas-injection pressure control



