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1

Table 1 Parameters of thermo plastic extrusion
t/min T/°C /(°C*min~") d/mm n k/mPa
30 400 6 5 000 4 3 7.3
( 3b) MgO
2 500 C

1
Fig. 1 Photo of extruding specimen inside vacuum room

2
2.1
2 400 C 30
min
2
Table 2 Results of fatigue tests
Ao /MPa N /(10? )
14 90 3.229
12 70 11.533
13 60 16.311
24 90 63.217
22 70 83.297
23 60 94.375
400
°C %30 min AZ31B
( 2) SEM
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Fig.2 SEM photo of white belt in fusion zone
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Fig. 3 Micro-crack resulted by inclusion in fusion zone
and micro-area energy spectrum of inclusion
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Fig. 4 SEM morphology of fatigue fracture
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Improving fatigue properties with thermo plastic extrusion
and micro-mechanism for fusion welded joint of magnesium
LI Xiaoquan CHU Yajie YANG Zonghui WANG
Zhangzhong ( School of Material Engineering Nanjing Institute of
Technology Nanjing 211167 China) . pp 1 -4

Abstract: As an example of experimental material

AZ31B magnesium alloy was butt welded with filling wire of simi—

alloy

lar composition by TIG welding method. The fusion welded joints
attained were put in a vacuum furnace to be thermo plastically
extruded at constant temperature of 400 °C and then the fatigue
properties of joints were tested at room temperature. With the
help of scanning electronic microscopy optical metallographic
microscope and energy spectrum analyzer etc. the experimental
specimen were analyzed to explore the way and micro-mechanism
of improving fatigue properties with thermo plastic extrusion for
fusion welded joint of magnesium alloy. The results show that
with thermo plastic extrusion the fusion welded joint fatigue life
of magnesium alloy can be improved effectively this mechanism
is chiefly due to beneficial effecting for oxide to be broken and
micro-crack to be closed or healed with constant temperature ex—
trusion at 400 °C

promoted to transform into sub grain boundary

also the coarse a grain in fusion zone may be
therefore a refi—
ning microstructure can be attained. Meanwhile it causes weld
microstructure to reconstruct by way of dynamic re-erystallization
and changing network-ike distribution of B-Mgl7Al12 precipitate
on a-Mg grain boundary of weld microstructure and making it sol-
id solve to re-precipitate in way of dispersed distribution inside «
grain.

Key words: thermo plastic extrusion; magnesium alloy;

fusion welded joint; fatigue properties

Microstructures and electrochemical performance of 6082—
T6 aluminum alloy welds prepared by bobbin friction stir
welding ~ DONG Chunlin' > DONG Jihong' > ZHAO Huax-
ia' > LUAN Guohong' > FU Ruidong’( 1. Beijing Aeronautical
Manufacturing Technology Research Institute
Corporation of China Beijing 100024 China; 2. Beijing FSW
Ltd Beijing 100024 China; 3. Yanshan Uni-
versity College of Materials Science and Engineering Qinhuan—
dao 066004 China) . pp 5 -9

Abstract:  Frictionstir welding ( FSW) of 12-mm-thick
plates of 6082 Al was conducted by bobbin-tool. Microstructure

Aviation Industry

Technology Co.

and potentiodynamic polarization behavior were examined by opti—
cal microscope and CHI660A three-electrode electrochemical
workstation. The results indicated that the microstructure of the
weld was remarkably reshaped under the condition of the stir-pin
rotation speed 600 r/min travel speed 300 mm/min and tilt an—
gle 0° of the stirring tool. The equiaxed grain microstructures
were formed due to dynamical recrystallization in the nugget

zone. The corrosion test results showed that the pitting corrosion

of base material was more severe than that of bobbin-tool FSW
weld and the corrosion morphology was much rough than that of
bobbin-tool FSW weld. The corrosion potential of the weld was
positive and higher than that of parent material. The corrosion
current density of bobbin-tool FSW weld was lower than that of
parent material.
Key words: 6082 aluminum alloy; friction stir welding;

microstructures; electrochemical corrosion

Design of oxygen nozzle for oxy-propane gas cutting
HAN Yongkui' YU Haonan' WANG Zhixin' GUO Hongjie’
LIANG Guozhu’( 1. Harbin Welding Institute Harbin 150080
China; 2. School of Astronautics Beijing University of Aeronau—
tics and Astronautics Beijing 100191 China) . pp 10 -12 58

Abstract:  According to the characteristics of oxy-propane
gas cutting nozzle and the aerodynamic principles a software has
been developed for oxygen nozzle design. Oxygen nozzle flow
profile data and other parameters of oxygen flow would be calcu—
lated out by inputing several processing parameters. The paper
presented an example of oxygen nozzle designed by the software
tool. Computational fluid dynamics ( CFD) simulation is em-
ployed to analyze the flow field characteristic parameters as the
oxygen nozzle is working under the design pressure. Analysis of
the distribution of oxygen jet flow velocity mach number and
oxygen mass fraction have been carried out. The results show
that the designed oxygen nozzle works and also indicate the cor—
rectness and reliability of the software.

Key words:  gas cutting; large thickness; cutting nozzle;

oxygen nozzle; propane; numerical simulation

Numerical analysis to study effect of turn number on residu—
al stress and deformation of butt welded 20MnMoNb super—
thick tube-sheet WANG Yanfei' GENG Luyang' GONG
JIANG Wenchun® ( 1. College of Mechanical and
Power Engineering Nanjing University of Technology Nanjing
210009 China; 2. College of Chemistry and Chemical Engi—
Qingdao 266555 Chi-

Jianming'

neering China University of Petroleum
na) . pp 13-16 24

Abstract: The of 390mm
20MnMoNb super-thick plates for manufacturing the tube-sheet of

butt-welding  process

a large scale ethylene oxide reactor was simulated by finite ele—
ment program-ABAQUS. The residual stress and deformation in
the welded tube-sheet are obtained. The welding grove was doub—
le U-shape and it was welded on both sides by turning over the
tube-sheet continuously with a travelling crane. The effect of the
turning numbers on the residual stress and deformation was in—
vestigated. The results show that angular deformation occurred in
the tube—sheet and large tensile residual stresses is generated in
the weld and the heat affect zone closed to the external surfaces

of the tube-sheet while compressive residual stress inside the



