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Fig. 1 Effect of In on melting temperature of AgCuZn filer
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Fig 2 Effect of In on spreadability of AgCuZn filer metals
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Table 2 Mechanical propetties test results of lap-joints and buttjoints
R./ MPa Ru/MPa R./MPa R ./ MPa
1 170 164 250 20
2 20 206 310 21
3 240 237 315 323
4 214 234 320 322
5 240 236 318 320
6 240 238 320 24
7 240 236 321 310
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Finite element analysis of residual stress of welding repair for
YANG Linjuan®?, SHEN Shiming' (1. College of
Mechanical and Power Engineerings Nanjing University of Technolo-

gas pipeline

gy, Nanjing 210009, China; 2. Science and Technology Adminis-
tration Office, Nantong Vocational College, Nantong 226007, Chi-
na). p77—80

Abstract By the finite element analysis software ABAQUS
and the function of coupling process between heat and stress the
methods of entirety welding repair and local welding repair were sim-
ulated for 20-steel gas pipeline, and the distributions of the two kinds
of welding residual stress were obtained. At the same time, the
stress of welding-repair joint was analyzed by ABAQUS under inner
pressure and welding residual stress. The results indicate that the re-
sidual stress of the entirety welding repair is lower than that of the lo-
cal welding repair. And under inner pressure and welding residual
stress  the tensile stress of the entirety welding repair is lower than
that of the local welding repair too. It shows that the entirety welding
repair joint is stronger than the local welding repair joint. The meth
od of the entirety welding repair can reduce the probability of stress
corosion cracking and fit for the engineering application. The re-
search results provide theory base for optimizing welding repair tech-
nology.

Key words:

welding repair; welding residual stress; finite element analysis

gas pipeline; entirety welding repaiz local

Temperature control system of electron beam brazing joint
WANG Xuedong LIU Perg, WANG Wei (Department of Mechanical
Engineering Tsinghua University, Beijing 100084, China). p81— 84

Abstract: High precision digital PID contwol system used in
temperature contiol of electron beam brazing joint was realized. In
order to keep the predefined joint temperature durng brazing pro-
cess digital contol model and controller were constucted based on
computer control and discrete contwol theories. The type of the conr
trolled object was determined by openrloop and closed-loop step re-
sponses and the effect of the expanded ultimate-sensitivity method
and the expanded step-response method were compared when the PID
parameters were tuning. The PID parameters obtained by the ulti-
mate-senstivity method were optimized by the through nomalization
on line, and each group of parameters and the corresponding experi-
mental results were provided. Integration separation algorithm was
alo used to enhance the dynamic peformances. The expernmental
results show that overshoot is so small that can be ignored and time is
not needed to adjust; the temperature control precision can reach =+
25 C.

Key words: eledton beam brazing; closed-loop controk

discrete contol sy stem

Effects of trace indium on properties and microstructure of Ag-
CuZn filler metal LU Fangyan', XUE Songbai's ZHANG lia-
ng', LAI Zhongmin"?, GU Liyong’, GU Wenhua’(1. Nanjing Uni-
vewsity of Aewnautics and Astonautics Nanjing 210016 China; 2.
Jiangsu University of Science and Technology, Zhenjiang 212003

Ching 3. Changshu Huayin Filler Metals Co. Lid., Changshu
215513 China). p85— 88
Abstract

tures of silver filler metal bearing different content of indium and the

Melting temperature, spreadability, microstruc-
mechanical properties of brazed joints were studied respectively. By
using copper and brass plates as base metal, brazing with flame
method, the mechanical properties of the joints brazed with lap-joint
and butt joint were tested and analyzed at the same time. Resulis
show that adding indium can decrease the melting temperature and
impwove the spreadability of the silver filler metal and the micro-
stiuctures of the silver filler metal bearing different content of indium
are refined significantly. For the lap-joint of brass the tensile
strength of the joints gradually strengthens presenting parabolic
shape, with the increasing of the element indium; the fractures posi-
tion of wo kinds of brazed joints happens on the base metal except
for the lapjoint of brass, which shows better mechanical properties
of the joints brazed with the silver filler metals bearing indium.

Key words: silver filler metal; melting temperature; spread-

ability; mechanical propeities microstuciure

Microstructure and interface analysis of aluminum coating
sprayed by electro-arc spraying on AZ91D magnesium alloy

MA Kai"?, SUN Dagian's XUAN Zhaazhi', LU Jia' (1. School
of Materials Science and Engineering Jilin University, Changchun
130022, China; 2. School of Mechanical and Electrical Engineer-
ing Changchun Institute of Technolagy, Changchun 130012, Chi-
na). p89—92

Abstract In order to obtain the excellent composite coating

on magnesium alloy, double aluminum wires as two electrodes were
automatically fed to create electric are  the melting aluminum dwops
were sprayed on the AZ91D magnesium alloy surface by compressed
aix and then the Mg-Al composite coating was formed. The optimum
processing parameters were found by selecting different voltages and
air pressure o carry on the spray experiments and analyzing the in-
fluence of the parameters on the coating structure peformance. The
characteristics of the coating microstucture and interface were re-
searched by using the modern analysis methods, and the coating cor-
rosion resistance was analyzed by test the coating electiode potential
and the salt spray experiment. The results indicate that certain volt-
age and air pressure can cause the coating to be compact. There is
the newborn micrestructure in the inteface. The dual-structures of
nano-scale ciystal beam and micron-scale lamellar under 50 mm ap-
pear in the coating. The corwsion resistance of the coating surpasses
that of the magnesium alloy matnix obviously.

Key words:

carystalline; corrosion resistance

magnesium alloy; arc spray aluminium; nano-

Effects of heat treatment technology on mechanical properties of
ZHU Hai', ZHENG Haiyang®, GUO
Yanling' (1. Mechanical and Electrical Engineering College, North-
east Forest University, Harbin 150040, China; 2. Diilling Tool Sub-
company of Daging Drilling Technology Services Company, Daqing
163461, China). p93— 96
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