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Fig. 1 Schematic diagram of brazing diamond particles
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Fig. 2 Surface appearances of brazing diamond particles
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Table 1  Fixed-point component analysis on surface of

brazing diamond

C Cu Sn Ti

30.68 47.14 6.11 21.37
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Fig. 3 X-ay diffraction pattern of micro-domain of brazing

interface
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Fig. 4 Micro features of interface of diamond particles
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Fig. 5 Compounds on brazing surface at different brazing
temperatures
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Table 2 Diamond specimens weightlessness at different
brazing temperatures
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Fig. 6 Wearing surface appearances of test-pieces of
brazing diamond
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Optimum simulation and soldered joints reliability of
WLCSP device ZHANG Liang'?, HAN Jiguang', GUO
Yonghuan', HE Chengwen'( 1. School of Mechanical and Elec—
trical Engineering, Jiangsu Normal University, Xuzhou 221116,
China; 2. Provincial Key Laboratory of Advanced Welding Tech—
nology, Jiangsu University of Science and Technology, Zhenjiang
212003, China) . pp 53 -56

Abstract: A quarter of WLCSP device was selected for fi—
nite element modelling and the stress—strain response of leadHree
soldered joints was investigated systematically. The stress of
soldered joints is variational with different positions in WLCSP
array, the lowest stress of soldered joints appears in the center of
array, the largest stress can be found in the outmost solder
joints. The relationship between stress and position of soldered
joints is as follows: o(x,y) =1.78x + 1. 78y +0. 33, for creep
strain, the correlation is: g( x,y) =0. 006x + 0. 006y + 0. 009.
Moreover, it is found that the reliability of soldered joints can be
influenced by the materials in WLCSP structure, the lower relia—
bility of soldered joints can be found in WLCSP device with poly—
mers than that without it, so it is suitable to select the materials
with matched CTE to be utilized in those devices. The reliability
of WLCSP device soldered joints decreases when the pin count
increases. The higher pin count means larger distance from the
outmost soldered joint to the chip center at constant pitch.
WLCSP144; soldered joints array; coeffi—

cient of thermal expansion; chip center

Key words:

Measurement of Q390 steel welding CCT curve ZHAO
Yongtao' , DONG Junhui’, MA Yonglin', ZHOU Junwei’ ( 1.
Material and Metallurgy Engineering School, UST Inner Mongo—
lia, Baotou 014010, China; 2. Materials Science and Engineer—
ing, Inner Mongolia University of Science and Technology, Huh-
hot 010051, China; 3. Steel-making Factory, Iron and Steel
Group Company, Baotou 014010, China) . pp 57 —60
Abstract:
by means of thermal-dilatometer, continuous cooling transforma—

tion curve of Q390 steel was measured by Gleeble1500 thermal-

By simulating Q390 steel welding condition,

simulator, at the same time, the microstructure of different cool—
ing velocity was observed and analyzed by OM and SEM. SH-
CCT curve was obtained through continuous cool character analy—
sis and contrast. The results show that phase transformation re—
gion contains three parts: the ferrite and pearlite transition zone
at high temperature, the bainite transition zone at moderate tem—
perature and the martensite transition zone at low temperature.
The microstructure including ferrite, pearlite and granular bainite
can be obtained when the cooling velocity is between 0. 015 and
0.1 °C/s; lots of bainite structure can be obtained at 0.5 =1 °C /
s cooling rate range; the martensite and residual austenite micro—
structure be obtained when the cooling velocity is beyond 25 °C /
s.
Key words: Q390 steel; thermal-simulation; SH-CCT

An open architecture control system of special arc-welding
robot for intersection welding seam REN Fushen , CHEN
Shujun®, GAO sheng', CHANG Yulian', LIU Caiyu' (1. School
of Mechanical Science and Engineering, Northeast Petroleum U-
niversity, Daqing 163318, China; 2. School of Mechanical En—
gineering and Applied Electronics Technology, Beijing University

of Technology, Beijing 100022, China) . pp 61 —64

Abstract: Based on the PC + PMAC control mode, an
open architecture control system of special arc-welding robot was
developed for welding seam of intersection. The trinity logic con—
trol model of welding trajectory control, welding torch pose con—
trol and welding parameters control were put forward based on
welding seam, which realized the real meaning of integrated con—
trol for welding robot movement and the welding power parame-
ters. Two control methods of PPC and CDC were put forward and
a hierarchical architecture of control system software was estab—
lished, which realized the state detection of the welding process.
The experimental results show that the control system has strong
adaptability, good portability and can accomplish the welding of
seam of intersection well.

Key words:  arc welding robot; welding seam of intersec—
tion; trinity; continuous data control; planning parameters con—

trol

Interfacial structure and strength of Cu-based filler metal
GUAN Yancong, ZHENG Minli, YAO
Deming ( Power Machinery Institute, Harbin University of Sci—
ence and Technology, Harbin 150040, China) . pp 65 - 68
Abstract:  Cu-Sn-Ti active filler metal was selected to

weld the diamond particles on the steel matrix. The organization

welding diamond

features and phase compositions of the weld interface of solder al—
loy and diamond and were studied and the influences of brazing
temperature on the interfacial structure and the bond strength
were analyzed. The results show that solder alloy elements and
diamond had chemical reaction in the process of brazing and
compounds such as TiC, CuTi, and CuSn, were generated and
the chemical metallurgical combination among Cu-based filler
metal, diamond particles and the steel matrix were obtained.
When the brazing temperature reaches to 880-930 °C, soldered
joints with good connection can be obtained. When the brazing
temperature reaches to 900 °C, the compound layer emerging on
the weld interface is homogeneous, continuous, fine and close.
At this moment, under the same grinding conditions, the abra—
sion weight loss of the brazed diamond specimen is very small,
and the powerful bond of the weld interface is achieved.

Key words: abrasive particle of diamond; weld; Cu-

based filler metal; interfacial structure; bond strength

Effect of Pr on whisker growth of Sn-Zn-Ga lead-free solder
CHEN Chen, XUE Songbai', YANG Jingqiu’, YE
Huan', LI Yang'( 1. College of Materials Science and Technolo—
gy, Nanjing University of Aeronautics and Astronautics, Nanjing
210016, China; 2. Harbin Welding Institute, Harbin 150000,
China) . pp 69 —72
Abstract:

mount of rare earth was studied. The influence factor of Sn

Relation between Sn whisker growth and the a—

whisker growth was initially analyzed, especially in the aspect of
aging time and cooling rate. Furthermore, the growth mechanism
of Sn whisker growth on the surface of the solder was initially dis—
cussed. The experimental results show that with the addition of
0.7% Pr to Sn-Zn-Ga=«Pr solder, Sn whisker could spontane—
ously grow on the surface of the solder only after aging 12 hours.

With the increasing of aging time, the length of Sn whisker grew

rapidly, which could reach the critical value of failure after aging



