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Fig. 1 Structure schematics of Ag/Cu connection specimen
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Table 1 Results of solder joint shear test for two kinds of
solder alloys
F,IN Fy /N Fy /N
63Sn37Pb 1 512.3 A 512.3
2 569.2 A 569.2
3 735.3 B >735.3  616.9
4 664. 1 A 664. 1
5 603.8 A 603.8
62Sn36Ph2Ag 1 846.7 B >846.7
2 833.1 B >833.1
3 812.8 B >812.8  846.4
4 847.9 B >847.9
5 891.3 B >891.3
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Fig. 2 Two failure modes for solder joints after shear test
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Table 2 Void percentage inside solder joint for two kinds
of solder alloys

63Sn37Pb 625n36Ph2Ag
1 21 0.2
2 15 1
3 23 5
4 12 3
5 8 0.8
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Fig. 3 Brittle phase formation inside solder joints for two
kinds of solder alloys
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Fig. 4 Microstructure inside 62Sn36Pb2Ag solder joint
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Table 3 EDX identification of Ag,Sn particles in
62Sn36Pb2Ag solder

(%) (%)
Ag 73.09 74.93
Sn 26.91 25.07
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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



