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Table 1  Material properties and model parameters used in the simulations
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Fig. 1 Simulation results of equiaxed grain formation in weld
solidification
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Fig. 3 Simulation results of columnar dendritic grain formation
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Fig 4 Solute distribution at different time
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Resistance microwelding and its step-pulse output YANG
Shitong', 11 Yuanbo’, 1I Guangfan' (Guangzhou Mico Welding
Equipment Co., Guangzhou 510385, China; 2. Guangdong Univer
sity of Technology, Guarngzhou 510006 China). pl— 4

Abstract:  The article brings forward the concept of microw-
elding in the field of resistance weld and discusses the requirement of
welding power source for microwelding. The square pulse, whitch
the adjustable minimum-setting scales are voltage amplitude of 0. 01
V and pulse duration of 1 ms is designed to step-pulse. The six ad-
justable parameters of the step-pulse include the pulse slip angle 0;,
the first and second step voltage amplitude and duration of the step-
pulse( Uy, t1s Usy t2), and the pulse declining angle 0,. The func-
tion of the slip angle is to limit instant current impact the first step-
pulse is to strip or preheat the second is to weld and the declining
angle is to postheat. Adapting to the requirement of stripping welding
and microwelding for welding power, the step-pulse not only extends
the life of welding tips for stripping weld but also reduces spatter
and improves welding quality.

Key words: microwelding; stripping weld; step-pulse; mi-

crowelding equipment

Analysis on temperature field in electrofusion joint for polyeth-
ylene pipes  ZHENG Jinyang', SHI Jianfeng', GUO Weican'?,
DING Shoubao®, SHI Ping®, WANG Hui' (1. Institute of Chemical
Machinery and Process Equipment Zhejiang Univewsity, Hangzhou
310027, China; 2. Zhejiang Inspection Center of Special Equip-
ment Hangzhou 310020, China). p5—9

Abstract:  The electofusion (EF) technique for joining poly-
ethylene (PE) pipe is widely used in the gas distribution pipes. The
quality of the joint is heavily depended on the temperature field dur-
ing welding. A model of transient heat transfer is established to anal
ysis the temperature field in PE pipe joint during EF jointing pro-
cess. The nonlinearities of matenal property, input power and ther-
mal contact resistance are synthetically taken into consideration. The
developed model is verified by experiments and the results show
good agreement. The model can help to detemmine the temperature
distribution and optimize welding specifications.

Key words:  polyethylene pipe; electrofusion joint; tem pera-

ture field; numerical simulation

Technology of laser welding on AI-SMg-0. 3Sc SUN Fujuan,
WEI Huakai (Qingdao Branch, Naval Aeronautical Engineerng
Academy, Qingdao 266041, China). pl0— 12

Abstract:  Aiming at the deficiencies of the traditiona weld

technology on aluminum alloys laser welding was put forward.
Through metallographic analysis on the weld of AFSMg-0.3S¢ ten-
sile strength and micro-hardness test, technological parameters of la-
ser were studied to impwove the performance of the weld. The resulis
show that because of rare S¢ weld without air holes and cracks can
be obtained in the conditions of pretreaiment, reasonable laser pow-
er, scanning velocity and the flow of shielded gas, which the szes of
center grains are 111 as laige as that of substrate, micro-hardness
achieves 95% and tensile strength achieves 88 %4 of substrate’ s.
Key words;

laserwelding; alumimum alloys; metallography;

tensile strength

Simulation of microstructure during weld solidification based on
celular automaton WEI Yanhong"?, ZHAN Xiaohong',
DONG Zhibo’s MA Rui WANG Yong” (1. College of Materials Sci-
ence and Technology, Nanjing University of Aeronautics and Astro-
nautics Nanjing 210016 China; 2. The State Key Labomtory of
Advanced Welding Production Technology, Harbin Institute of Tech-
nology, Harbin 150001, China). pl3— 16

Abstract  The cellular automaton (CA) method has been
successfully applied to simulate the microstucture evolution of weld-
ing olidification process, which is a powerful tool for simulating mi-
crostiucture transformation of weld joint and helps to undestand mi-
crostructure development so as to optimize process parameters and
impove the quality of weldment. Solute diffusion durng grain grow-
ing process in weld solidification is analyzed. A denditic grain
growth model based on CA method is developed to simulate the
growths of the equiaxed grain in the center of the melt pool and the
columnar grain near to HAZ, the grain mophologies of them are pre-
sented as the results of pimary simulation, and the simulation results
reproduce the growth of the secondary ams and the tertiary arms as
well as competitive growing. The results show that the CA method is
one of the effective ways to study and simulate the weld micrstruc-
ture.

Key words: weld solidification; dendntic grain growth; nu-

mencal smulation; cellular automaton

Optimum parameters of short circuit droplet transfer gas metal
arc welding LU Zhenyang', LI Yan', HUANG Pengfei', WEI
Jian’, YIN Shuyan' (1. Beijing University of Technology, Beijing
100022, China; 2. Natong Shunda Container Corporation Limited
Natong 226003 China). p17— 20

Abstract

Short circuit droplet transfer control system was

developed on the basis of single chip computer controlled inverter



