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improved. The best wettability and mechanical property of sold—
ered joint is obtained when the content of Pr is 0.05 wt. % . Mo—
reover when the content of Pr is exceeded 0.1 wt. % plenty of
Sn-Pr compounds are found in the Sn-9Zn solder which lead to
the growth of whiskers.

Key words:  rare earth Pr; wettability; microstructure;

mechanical property; Sn whisker

Characteristics analysis of combined plasma arc based on se—
quential coupling method of physics environment approach

MENG Jianbing' XU Wenji’ DONG Xiaojuan' YIN
Zhanmin' ( 1. Shandong Provincial Key Laboratory of Precision
Manufacturing and Non-traditional Machining Shandong Univer—
sity of Technology Zibo 255049 China; 2. Key Laboratory for
Precision and Non-raditional Machining Technology of Ministry
of Education Dalian University of Technology Dalian 116024
China) . p 57 -60

Abstract:

arc and the theory of magnetic fluid dynamics and electromagnet—

According to the features of combined plasma

ics which exists a coexistence of transferred arc and non-trans—
ferred arc and an interaction of electric field magnetic field
thermal field and flow field

model was developed. The effects of working current and gas flow

a three-dimensional mathematical

on the distribution of jet temperature of the combined plasma arc
were analyzed by finite element software ANSYS and sequential
coupling method. The results show that the simulation value with
this model is consistent with the measured value.

Key words:

physics environment; sequential coupling

method; combined plasma arc; performance evaluation

Motion control algorithm of cutting robot for ellipsoidal
LIU Tao' WANG Zongyi' DU
Hongwang' XIE Jujun’( 1. College of Automation Harbin En-
gineering University Harbin 150001 China; 2. Daqing Oilfield
Lid. Daging 163712 China) . p 61 - 64

According to ellipsoidal pressure vessels open—

pressure vessels opening

Engineering Co.

Abstract:
ing and cutting groove a special four degrees of freedom cutting
robot was developed. The mechanical structure and the working
principle were introduced and the intersecting line mathematic
model of ellipsoidal shells opening in polar coordinates was es—
tablished by using space analytic geometry. The groove angle
calculation formula and four-axis motion control algorithm during
groove cutting were derived and ideal movement trajectory was
obtained through linear interpolation algorithm. In order to elimi-
nate the disturbances of location error and vessel distortion
teaching compensation algorithm based on theory calculation was
proposed to correct robot motion trajectory. The practical appli—
cation results illustrated that opening and groove cutting can be
realized with the special cutting robot and the cutting quality
meets the technology requirements.

Key words:  utting robot; groove cutting; intersecting line

calculation; interpolation

Influence of Ag element in 62Sn36Pb2Ag on properties of
AgCu/SnPbAg/CuBe solder joint DING Ying' SHEN
Kun' ZHANG Ran’( 1. Beijing Institute of Control Engineer—

ing Beijing 100190 China; 2. College of Mechanical Engineer—
ing and Applied Electronics Technology Beijing University of
Technology Beijing 100124  China) . p 65 —68

Abstract:  62Sn36Pb2Ag solder and 63Sn37Pb eutectic
solder were adopted to join the AgCu alloy bulk and CuBe alloy
sheet. The mechanical properties and the relative microstructure
for both solder joints were compared and analyzed by the experi—
mental studies. The influence mechanism of Ag element in
625n36Pb2 Ag on the properties of the AgCu/SnPbAg/CuBe sold—
er joint was elaborated in detail accordingly. The results show
that the Ag element in the solder changes the wetting behavior
and benefits the less voids the dispersed distribution of the
Ag;Sn particles contributes the dislocation clinching and results
in the higher solder joint strength and the nearly saturated state
of Ag content in the solder joint under the soldering temperature
prevents the brittle Ag3Sn phase enriching near the interface and
gives the ideal microstructure of the solder joint.

Key words: 625n36Pb2Ag solder; Ag-based alloy; sold—

ering

Analysis of current-carrying region of TIG arc with low-dis—
LI Yuanbo ZHU Liang ( State
Key Laboratory of Gansu Advanced Non-errous Metal Materials
Lanzhou University of Technology Lanzhou 730050 China) . p
69 -72
Abstract:

rent-carrying region and ascertaining the range of current-carrying

turbing electrostatic probe

For understanding the character of TIG arc cur—
region a low-disturbing electrostatic probe was developed to
measure the potential of probe in floating condition and the cur—
rent of probe with bias voltage in various sections along the axial
direction of arc. The results show that it can get the ion saturated
current by probe with negative bias voltage and the electron satu—
rated current by probe with positive bias voltage. And then the
half widths of the ion saturated current peak and the electron sat—
urated current peak can represent the radius of current-carrying
region and arc including peripheral negative ion region respec—
tively. Both of the range of current-carrying region and arc in—
crease into widest near anode from cathode to anode along the ax—
ial direction of arc. In addition it is found that the effect on
probe caused by peripheral negative ion region of arc can reduce
the potential of probe in floating condition. This effect can be
neglected when the exposed length is decreased into 5 — 6 mm.
Key words:  low-disturbing electrostatic probe; current—

carrying region; arc, exposed length of probe

Friction stir fillet welding of 2519 aluminum alloys MA
Huikun HE Diqiu LIU Jinshu ( College of Mechanical and E-
lectrical Engineering  Central South University ~ Changsha
410083 China) . p 73 =76

Abstract:  Using a new method of fillet welding the fric—
tion stir outer fillet welding we welded the 2519 high-strength
aluminum alloy plate 22 mm thick and analyzed the microstruc—
ture and microhardness distribution of fillet welding joint and the
reason of the fracture of welding stirring pin  which the type of
fracture is shear fracture. The results show that the welding

method can effectively carry on fillet welding; the reasonable
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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—



