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Analysis and prevention of cracks in laser-welded joint of
TiNi shape memory alloy and stainless steel LI Hong-
mei' SUN Dagian' DONG Peng' CAI Xiaolong®( 1. School of
Materials Science and Engineering Jilin University Changchun
130025 China; 2. State Key Laboratory of Rare Earth Re-—
sources Utilization Changchun Institute of Applied Chemistry
Changchun 130022 China) . pp 41 -44

Abstract:

alloy wire and stainless steel wire were welded by laser welding

Dissimilar metal joints of TiNi shape memory

method. The cracks feature and fracture surface morphology of
joints were examined by using scanning electron microscopy
( SEM) and confocal laser scanning microscope ( CLSM) . The
mechanism of crack formation were analyzed and some measure—
nents were taken to control the welding cracks. The results
showed that the micro-eracks usually emerged in the center of the
weld zone and fusion zone of TiNi alloy side. The existence of a
large number of brittle compounds in the weld was internal cause
of cracks and the joint subjected to tensile stress was the neces—
sary condition of cracks. The cracking susceptibility can be im—
proved to a certain extent by adding Ni interlayer Co interlayer
changing the laser beam position applying an axial force to weld
zone and optimizing the laser welding parameters. Adding metal
interlayer was a more effective method. The tensile strength
reached 372 MPa and 347 MPa respectively by using Ni and Co
interlayer and the joint strength increased by 98.9% and 85.
6% respectively compared with the joint without metal interlay—
er.

stainless

Key words:  TiNi shape memory alloy wire;

steel wire; laser welding; cracks

Experimental analysis on fusion ratio and composition uni-
formity of laser hot wire welds ZHENG Shiging' WEN
Peng' > SHAN Jiguo' *( 1. Department of Mechanical Engineer—
Beijing 100084 China; 2. Key Lab
for Advanced Materials Processing Technology Ministry of Edu—
cation Beijing 100084 China) . pp 45 -48 72

Abstract:  Ductile cast iron is welded with filling stainless

steel hot wire in this article

ing Tsinghua University

then fusion ratio and distribution of
elements are studied. The fusion ratio is as low as 38% 55% .
The composition of filler wire distributes in welds uniformly.
Nonuniform degrees of element Cr and Ni are 0. 5% and 6% .
Compared with laser hot wire welding the fusion ratio of laser—

MIG hybrid welds is 69% 7%
element Cr and Ni are not less than 62% and 51% . The low e—

and the nonuniform degrees of

lectric energy input and its high utilization ratio for heating filler
wire contribute to lower fusion ratio in laser hot wire welding
compared to laser-MIG hybrid welding. The uniform distribution
of filler wire in laser hot wire welds results from the low fusion
ratio and solid filler wire transfer.

Key words: laser hot wire welding; laser-MIG hybrid

welding; fusion ratio; distribution of elements; ductile cast iron

Joint microstructure and isothermal solidification modeling
during transient liquid-phase bonding of a duplex stainless
steel  YUAN Xinjian' LUO Jun' TANG Kunlun' LI Jia'

KANG Chungyun® ( 1.
neering Chongqing University Chongqing 400044  China; 2.

College of Materials Science and Engi—

Department of Materials Science and Engineering Pusan Nation—
al University Busan 609735 Korea) . pp 49 -52

Abstract:  An experimental investigation on transient liq—
uid-phase bonding of a duplex stainless steel was carried by using
Ni-based amorphous alloy as the interlayer. The microstructure of
the bonded joint was observed with field emission scanning elec—
tron microscope ( FE-SEM) . The chemical compositions were
analyzed by energy-dispersive X—ay spectroscopy ( EDS) and
wavelength-dispersive spectrometry ( WDS) . Phase structure of
the bonded joint was identified by using X-ray diffraction
( XRD) . The results indicated that before the completion of iso—
thermal solidification the major secondary-phase precipitate
present in the interface region between the insert and base alloy
was BN. The dominating phases appeared in the interlayer zone
Ni;B and Cr-borides. Additionally

three diffusion models were employed to calculate the completion

were y-Ni solid solution

time of the isothermal solidification. By contrast to experimental
results the value obtained by solute distribution model was close
to the actual value and this model was considered to be suitable
to the bonding process.

Key words:  duplex stainless steel; Ni-based amorphous
alloy; transient liquid-phase; microstructure; isothermal solidifi—

cation

Affecting factors of forming spiking of titanium alloy elec—
tron beam deep penetration welding SHI Mingxiao'
ZHANG Binggang® MA Jilong® CHEN Guoging® FENG Jic—
ai’ FAN Ding' (1. State Key Laboratory of Gansu Advanced
Non-ferrous Metal Materials Lanzhou University of Technology
Lanzhou 730050 China; 2. State Key Laboratory of Advanced
Welding and Joining Harbin Institute of Technology Harbin
150001 China) . pp 53 =56

Abstract:  The spiking is the unique defect of electron
beam welding which has a serious impact on the welding quali—
ty. The academia still hadnt had an unified understanding of the
forming mechanism of spiking. To study the forming mechanism
of spiking the orthogonal test was used to carry out the experi—
ment of titanium alloy electron-beam deep-penetration welding.
The X-—ray detection was done for each weld after welding The re—
sults of X—ray detection show that the spiking only exists in the
partial penetration weld and the spiking is the irregular-slited
shape while the roots are round. The optical microscope and
scanning electron microscope combined with energy dispersion
spectroscopy were used to analyze the formation mechanism of
spiking. The results show that the pulse of electron beam is the
direct cause of spiking formation and the metal vapor with high
saturated vapor pressure accelerates the tendency of forming spi—
king. It is important intrinsic motivation to the generation of spi—
king.

Key words: electron beam welding; metal vapor; spiking
Effect of trace calcium on performance of AgCuZn alloy

BAO Li' LONG Weimin' ZHANG Guanxing' SUI Fang-

fei> LI Hao® MA Jia®( 1. State Key Laboratory of Advanced

Brazing Filler Metals and Technology Zhengzhou Institute of
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Mechanical Engineering Zhengzhou 450001 China; 2. School
of Material Science and Engineering Zhengzhou University
Zhengzhou 450001 China) . pp 57 - 60

Abstract:  The purity of the brazing alloys is necessary to
be improved with the increasing cleanness of steel. This paper
aims at investigating the influence of trace calcium that is con—
tained in filler metal during production process. The melting
property
BAg45Cu30Zn alloy with various calcium additions have been

microstructure  and  spreading performance  of
studied by employing simultaneous thermal analyzer and scan—
ning electron microscope. The results show that the solidus tem—
perature increases the liquidus temperature decreases and the
melting range narrows with the calcium content increasing in al—
loy. The element calcium in the form of CaO exists as the crystal
nucleus to refine alloy microstructure. The spreading perform—
ance of alloy on 316LN stainless steel has been weakened resul-
ting from the existence of calcium element.

Key words: trace calcium; AgCuZn brazing alloy; meli—

ing property; microstructure; spreading performance

Microstructure and mechanical behaviors of stainless steel
weld metal by ultrasonic assisted pulse TIG welding technol-
ogy ZHANG Qinlian LIN Sanbao FAN Chenglei YANG
Chunli ( State Key Laboratory of Advanced Welding and Joining
Harbin Institute of Technology Harbin 150001 China) . pp 61
- 64
Abstract:

nology with high efficiency. In previous study direct current was

Ultrasonic assisted TIG welding is a new tech—
used. However pulse current was expected in actual welding
production. In this study ultrasonic assisted pulse TIG welding
technology was applied to weld 1Cr18Ni9Ti austenitic stainless
steel. Microstructure and mechanical properties of the joints were
analyzed. The reasons for weld penetration increasing and micro—
structure refinement were discussed. Experimental results indica—
ted that the welding penetration with ultrasonic vibration was
double of that without it. The microstructure of the weld zone was
refined and the arc shape was compressed in base current period.
The ultimate tensile strength and elongation were higher than that
without ultrasonic vibration. Weld penetration increasing is per—
haps attributed to acoustic streaming as the main driving force.
The refinement of microstructure may be caused by the corporate
effects of acoustic cavitation and acoustic streaming.

Key words: stainless steel, ultrasonic vibration; grain

refinement; mechanical property

Study on life-prediction of solder joint under combined load—
ing WANG Huan YANG Ping XIE Fangwei XI Tao
( School of Mechanical Engineering Jiangsu University Zhen—
jiang 212013 China) . pp 65 -68

Abstract: A lifeprediction approach of solder joints un—
der combined thermal and vibration loading is provided in this
paper. The deformations of solder joints are calculated respec—
tively under vibration and thermal cycling loading based on finite
element method. The calculated results are defined as boundary
conditions of the multiaxial loading to investigate the strain/stress
of the solder joints. Then the life of solder joints is calculated.

The result reveals that the life of solder joints can be divided into

three regions according to the vibration amplitude at the same
temperature: the life of solder joints in region [ is affected by
thermal loading; that in region I is greatly affected by the com—
bined loading; that in region [I[ is affected by the vibration am-
plitude. The trend of the simulation results basically agrees with
that of the test results.

Key words: solder joints; combined loading; life-predic—

tion

Analysis for microstructure and mechanical property of Sn—
3Ag-0.5Cu solder joints in high density LED packages
WANG Xinxin' LIU Jianping' GUO Fu' LIU Li* LEI Yuan-
hong’( 1. College of Materials Science and Engineering Beijing
University of Technology Beijing 100124 China; 2. R&D Cen—
ter Beijing Leyard Electronic Science Technology Co. Lid
Beijing 100091 China) . pp 69 -72

Abstract:  The microstructure of Sn37Pb and Sn3Ag0.
5Cu solder joints under as—reflowed and isothermal aged condi—
tions were observed respectively. The shear strength of samples
were also measured. The results suggested that despite the IMC
layer of the Sn37Pb solder joints was thicker than the Sn3Ag0.
5Cu solder joints both of them were within the acceptable
range. The Sn3Ag0. 5Cu solder joints shows a bigger shear
strength due to its special structure of B-Sn primary crystal coa—
ted by reticular eutectic. Besides the shear strength of the two
solder joints decreased after aging. Although leadree solder is
the inevitable trend to the development of electronic packaging
industry instead of Sn37Pb solder precision reflowing process
still plays an important role to improve the quality of the solder
joints.

Key words: LED package; eutectic solder alloys; micro—

structure; shear strength

Spectrum analysis of A-TIG welding for aluminum alloy

YAN Keng' YANG Gang' ZHAO Yong' GAO Lihua' LU
Provincial Key Lab of Advanced Welding Tech—
nology Jiangsu University of Science Technology Zhenjiang
212003 China; 2. Shanghai Waigaoqgiao Shipbuilding Co. Ltd
Shanghai 200137 China) . pp 73 =76 105

Abstract:  A-TIG welding experiments were conducted by

using five species of single-component activating fluxes inclu—
ding SiO0, TiO, CaF, Cr,0, BaCl, and complex formulation
YG304. The spectrum in A-TIG welding process is tested by

]ianshengz( 1.

spectrometer. The distribution law of flux element in arc space is
analyzed. The experimental results indicate that the above activa—
ting fluxes have different effects on weld penetration. The most
remarkable increasing is obtained when the flux is YG304. The
spectral lines of argon atom and aluminum atom are the main
spectral lines of the A-TIG welding arc. Different cross-spectrum
distribution of arc is presented with different fluxes. The increas—
ing of penetration may be attributed to the recombination of posi—
tive ions such as Si**  Ti'** Cr’" and electron that generates
from Ar arc thus raise the arc temperature and arc force and
ultimately the weld penetration increases. The effect of increased
penetration is due to various physical properties of positive ion.
Key words:  aluminum alloy; A-TIG; cross-spectrum;

weld penetration



