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1 TIG
Table 1 Condition of TIG cladding

( YI/A U/v v/( memin ") E/(kJeem ™) D/mm al(°) r/mm B/(°)
T100 100 10 ~12 0.048 ~0.072 12 2.4 70 ~80 2.0 35
T120 120 10 ~12 0.048 ~0.072 15 2.4 70 ~ 80 2.0 35
2

Table 2 Condition of laser cladding

P /W PIW d/mm Z/mm v/(memin~')  E/(kJeem™') Ep/(W'mm’Z) Mp/(gomin’l)
Y746 Nd: YAG 1 800 200 1.5 3.5 0.10 1.2 113.2 8.0
Y748 Nd: YAG 1 800 200 1.5 3.5 0.30 0.4 113.2 8.0
C181 Co, 4 000 3000 5.7 25.0 0.80 3.0 117.6 29.4
c182 €O, 4 000 3 000 5.7 25.0 1.00 1.8 117.6 29.4
D89 2 500 500 1.0x2.7 0 0.40 0.75 185.1 11.86
D90 2 500 600 1.0x2.7 0 0.40 0.9 222.2 11.86
3 ( %)
Table 3 Chemical compositions of substrates and cladding material
C Si Mn S P Ni Cr Co Fe w
SUS403 <0.15 <0.5 <l <0.03 <0.04 — 11.5~13 — — 80 mm x30 mm x 12 mm
Stellite-6( ) 1.20 1.3 0.01 — — 1.3 28.0 1.4 4.7 -38 ~150 pm
Stellite-6( ) L.15 1.1 0.06 — — — 28.2 1.3 4.0 $2.0 mm

(a) TIG (b) YAG (c) CoO, (d) &

1 TIG
Fig. 1 Cross section morphologies of TIG and laser cladding layers

4 TIG
Table 4 Bead shapes and dilution of TIG and laser cladding
PIW v, /(memin ") B/mm H/mm h/mm (%)
T100A TIG 1100 0.048 ~0.072 4.573 0.793 1.25 61.18
T120A TIG 1320 0.048 ~0.072 5.046 0. 696 1.465 67.79
Y746 YAG 200 0.1 1.00 0.50 0.04 6.42
Y748 YAG 200 0.3 0.90 0.42 0.05 10.23
C181 CO, 3 000 0.8 3.37 1.29 0.07 5.15
C182 CO, 3 000 1.0 3.28 0.86 0.07 7.53
D89 500 0.4 2.31 0.72 0.03 4.38

D90 600 0.4 2.36 0.75 0.07 6.89
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Fig. 2 Microstructure near fusion line of clad layer in TIG and laser cladding
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Fig. 3 Microstructure near top surface of clad layer in TIG and laser cladding
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Fig. 9 Multi-pass clad layer of TIG and laser cladding
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Low temperature sintering-bonding using mixed Cu + Ag
nanoparticle paste for packaging application ZHANG
Yingchuan' YAN Jianfeng' ZOU Guisheng' BAI Hailin'
LIU Lei' WU Aiping' YAN Jiuchun® ZHOU Yunhong' *( 1.
Department of Mechanical Engineering Tsinghua University
Beijing 100084 China; 2. State Key Laboratory of Advanced
Welding and Joining Harbin Institute of Technology Harbin
150001 China; 3. Department of Mechanical and Mechatronics
Engineering University of Waterloo Bom in ANN N2L 3Gl
Canada) . pp 17 -21

Abstract:

pastes were prepared by using the modified polyol chemical re—

In this study the two kinds of nanoparticle

duction process respectively and the mixed nanoparticle paste
was prepared by mechanically mixing of the two pastes. The sin—
tering characteristics of the mixed paste were investigated and
the results show that the mixed paste had good oxidation resist—
ance. Ag-coated copper bulks were bonded through the sintering
of mixed paste. The results indicate that the increasing of Ag
content in the paste was beneficial to high quality of joints and
with the bonding conditions of sintering at 250 °C for 5 min under
5 MPa pressure the average shear strengths of joints using nano—
mixed paste consisting of 50% mole Ag and 50%
were 15 MPa 22 MPa and 56

Cu paste

mole Cu and nano-Ag paste

MPa respectively.
Key words:

mixed nanoparticle paste; shearing strength,

sintering temprature; mole ratio

Characteristics of Co-based clad layer formed by laser and
TIG cladding XU Guojian' HUANG Xue' HANG
FU Xinhao' YU Enhong’( 1. School of Materials
Science and Engineering Shenyang University of Technology
Shenyang 110870 China; 2. Shenyang Siasun Robot & Automa—
tion Co. Ltd. Shenyang 110168 China) . pp 22 -26

Abstract:  In order to improve the performance of marten—

Zhengxiang'

sitic stainless steel steam turbine blade pulsed Nd: YAG laser
CO, laser diode laser and TIG cladding were carried out to de—
posite Stellite-6 powder on the surface of 12% Cr martensitic
dilution

stainless steel plate. The shape of cladding layer

Vickers hardness dendrite arm spacing ( DAS) value micro—
structure and wear resistance were investigated with X—ay dif-
fraction EPMA EDS and wear test. And the characteristics of
different cladding processes were compared. It was found that la—
ser cladding processes comparing with TIG cladding have
smaller dilution rate finer microstructure narrower heat-affected
zone higher Vickers hardness better wear resistance higher Co
content and lower Fe content in the resultant cladding layer.
Key words: Vickers

laser cladding; microstructure;

hardness; wear resistance; dilution

Effect of joint height on the mechanical behaviors of micro—
scale solder joints YIN Limeng' Michael Pecht’ WEI
Song' GENG Yanfei' YAO Zongxiang' (1. School of Metallur—

gy and Materials Engineering Chongqing University of Science
Chongging 401331 China; 2. Center for Ad-
vanced Life Cycle Engineering University of Maryland College
Park 20472 USA) . pp 27 -30 34

Abstract:
nism of lead<ree Sn3.0Ag-0. 5Cu micro-scale solder joints with

and Technology

The mechanical behaviors and failure mecha-

a constant diameter of 400 wm and a height range of 125 ~ 325
pm during quasi-static tensile and shear state were investigated
at 100 C and 25 °C with accurate dynamic mechanical analyzer
DMA Q800. The experimental results show that the tensile and
shear strength of all micro-scale solder joints decreased with the
increasing of the joint height. However under the same loading
rate of IN/min at 100 °C

lower than the tensile strength and the shear fracture strain was

the shear strength of solder joints was
also lower than the tensile one revealing that the shear loading
was severer for micro-interconnection solder joints in electronic
packaging. Nevertheless under the same loading rate the ten—
sile strength and strain of micro—scale solder joints with the same
size decreased with the increasing of service temperature.

Key words: micro-scale solder joint; Sn-3.0Ag-0. 5Cu;

joint height; mechanical behavior

Effect of temperature and coatings on the wettability of Sn—
Zn-Ga-Nd lead-free solder XUE Peng' XUE Songbai'
SHEN Yifu' LONG Weimin® ZHANG Qingke’ MA Jia’( 1.
College of Materials Science and Technology Nanjing University
of Aeronautics and Astronautics Nanjing 210016  China; 2.
State Key Laboratory of Advanced Brazing Filler Metals & Tech—
nology Zhengzhou Research Institute of Mechanical Engineer—
ing Zhengzhou 450001 China) . pp 31 -34

Abstract:  The wetting time and wetting force of Sn-Zn—
Ga-Nd leadree solder on Sn SnBi

ferent temperatures were measured

Au/Ni coatings under dif-
and the effect of soldering
temperature on the wettability of solders on different coatings was
investigated. The results indicate that with the increase of tem—
perature the wetting time reduced and the wetting force in—
creased evidently. At 240 °C  the wetting time for three coatings
all met the needs of IPC standard in which the wetting time ¢, <
1 s at wave soldering. On the other hand the wettability of the
solder was better on Sn/Cu and SnBi/Cu substrates than on Au/
Ni/Cu substrate.
Key words: temperature; coating; Nd; wettability
Influence of molten pool size on burn-through during in-
JIA Pengyu HAN Tao WANG Yong
( College of Mechanical and Electrical Engineering China Uni—
versity of Petroleum Qingdao 266580 China) . pp 35 -37
Abstract:

pool size on the burn-through during inservice welding this pa—

service welding

In order to study the influence of the molten

per investigated the radial deformation variation law with the
change of internal pressure for different molten pools under spe—
cific temperature field with commercial software code ANSYS.
The results show that when the temperature field remained con—
stant and the internal pressure in the pipe was low the value of

radial deformation of the node which had the highest tempera—



