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welding process and welding stirring pin shape are the key of
high—quality fillet welding joint. When the rotation speed is 30 —
40 rad/s and the welding speed is 90 — 120 mm/min we can get
a high—quality weld appearances.

Key words:

friction stir welding; outer fillet welding;

2519 aluminum alloys

Ultra-high cycle fatigue behaviors of Q345 bridge steel wel—
ded joint FANG Donghui' LIU Yongjie® CHEN Yiyan’
WANG Qingyuan®( 1. Department of Civil Engineering & Archi-
tecture  College of Jincheng Sichuan University —Chengdu
610065 China; 2. Department of Mechanics and Engineering
Chengdu 610065  China; 3.
Shenzhen Municipal Design & Research Institute Shenzhen
518029 China). p 77 -80

Abstract:  The high cycle and ultra-high cycle fatigue

properties of Q345qC base metal and circular butt weld joint were

Science  Sichuan University

studied by using the ultrasonic fatigue testing technique. The ex—
perimental results show that during 10° — 10° cycles the fatigue
strength of welded joint is much less than that of base metal and
both their SN curves descend continuously. Fracture can still
oceur on base metal beyond 107 cycles and on welded steel be—
yond 5 x 10° cycles. The observation of fracture surface shows
cracks mainly initiate from welded toes at fusion area or geomet—
ric discontinuity at the surface in welded steel. Furthermore fa—
tigue failure occurs at the geometric discontinuity area in the high
stress regime but occurs at welded toes in the low stress regime.
Key words: ultra-high cycle fatigue; welded joint; ultra—

sonic fatigue test; S-N curve; fracture surface

Numerical simulation of dynamic laser melting behavior and
temperature field on cast iron surface YI Peng LIU Yan—
cong SHI Yongjun JIANG Hao ( College of Mechanical and E-
lectronic Engineering China University of Petroleum Dongying
257061 China) . p 81 -84

Abstract:  For explicitly understanding the thermo-mecha—
nism of laser melting process on cast iron a validated dynamic
three-dimensional numerical modal for this process was estab—
lished by taking into account the thermal physical parameters and
latent heat of the material. The temperature field and the rela—
tionships between different process parameters were studied with
this model and the simulation results were in accordance with
the experimental results. The results indicate that the penetration
depth of the laser melting process on cast iron is grater than that
on the steel. The large temperature gradients inside and outside
the molten pool are dominated by the depth and width compo-
nents respectively. A larger temperature gradient is gained
through reducing scan speed and spot size. The pool is shrunk by
the increase of scan speed and spot radius; the solidification
speed is raised with the increase of laser scan speed and reduc—
tion of the spot size.

Key words: laser melting process; cast iron; numerical

simulation; transient temperature field; molten pool

Microstructure and properties of Er-containing aluminum
alloy TIG weld joints JIN Likun' LI Xiaoyan' HE Din—

gyong' JIANG Jianmin' YANG Dongxia> NIE Zuoren® ( 1.
College of Materials Science and Engineering Beijing University
of Technology China; 2. New Functional Materials Key Labora—
tory of Ministry of Education Beijing University of Technology
Beijing 100124 China) . p 85 -88

Abstract:  To study the strengthening effect and mecha—
nism of Er element on the weld the remelting welding of Al-Mg
alloy with Er was adopted and the organizational structure and
mechanical properties of the joint were observed. The results
show that there is primary Al;Er phase precipitation on the grain
boundaries in weld but the quantity of it is fewer than that of in
the base material and the precipitation doesnt form a continuous
ring. The secondary Al;Er precipitation also can be found in the
welding but the precipitation phase quantity is very few. Er ele—
ments will presence in the solid solution or segregation way. The
strength of Er element on the weld joint is mainly based on the
primary AlL,Er to refine the grain. The effect of the secondary
phase on the weld joint is small and so the weld joint mechani—
cal properties decrease evidence. The tensile strength of welded
joints is 297 MPa and the strength coefficient of welded joints is
72% of base material. Tensile fracture position is mainly in the
center of the weld and near the fusion zone.

Key words: primary phase; secondary phase; fine-grain

strengthening; precipitation strengthening

Mathematical model based on MATLAB for intersection
seam of sphere and tube ZHAO Jie' > HU Shengsun'

SHEN Jungi' > CHEN Changliang® DING Wei' (1.
Key Laboratory of Advanced Joining Technology Tianjin Univer—
sity Tianjin 300072 China; 2. School of Materials Science and

Tianjin

Engineering  Tianjin University Tianjin 300072  China) .
p 89 -92
Abstract:  The welding process of complex space curve

such as intersection seam of sphere and tube is difficult in the
field of welding automation and the construction of a mathemati—
cal model of intersection seam is a prerequisite for the welding
process. After a mathematical model of intersection curve of
sphere and tube is established with MATLAB software by further
analysis the intersection curve can be simplified to plane curve.

By considering the thickness effects of the sphere some amend-
ments to the model of J-shaped groove weld are made by increas—
ing AD and Ad two corrections in the diameter directions of
sphere and tube respectively. All functions such as graphics and
output data are integrated into a GUI ( Graphics User Interface)

based on MATLAB programming and the GUI is converted to a
which

provided a theoretical basis for robot welding and controlling of

standalone application which is efficient and convenient

this seam weld.
Key words:  welding automation; intersection curve of

sphere and tube; mathematical model; graphics user interface

Influence of different cooling rates on microstructure of Ti—
6Al4V titanium alloy thermal simulation specimens

WANG Jinlin' GAN Zhanghua' CHEN Yiming' XIAO
Jianzhong® ( 1. College of Materials Science and Metallurgical
Engineering  Wuhan University of Science and Technology Wu—



