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Fig. 1 Schematics of inserted tracer material in samples
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Fig.4 Schematic drawings of interaction forces of plasticized
metal around pin with screw thread in weld
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Education  Tanzhou University of Technology, Tanzhou 730050
China; 2. State Key Laboratory of Advanced Nomrferrous Metal Ma-
terials Lanzhou Univemity of Technology, Ilanzhou 730050 Chi-
na). pl7—20

Abstract: By using ANSYS, the 3D temperature field of la-
ser welding for aluminum alloy of different thickness were simulated.
In order to impwove solution accuracy and efficiency, transition mesh
and Gauss function heat source model were useds and APDL in AN-
SYS was used to compile program to realize the load of moving heat
source. The effects of temperature-dependence material parameters
and potential heat boundary conditions plasma, convection in mok
ten pool and characteristics of different thickness were considered in
the model. Using high-temperature thermocouple, the temperature
was measured. It is shown that the simulation results are in accor-
dance with the expenimental results.

Key words:  aluninum alloy; laser welding; different thick-

ness; temperature field; numercal simulation

Effects of laser soldering speed on mechanical properties of SOP
XUE Sorgbai, HUANG Xiangg WU Yuxiu, HAN
Zongjie (College of Materials Science and Technology, Nanjing Uni-

micro-joints

vesily of Aeronautics and Astonautics Nanjing 210016, China).

p21—24
Abstract:

by diode-laser soldering and IR reflow soldering method respectively

SOP (small outline package) devices were soldered

and the tensile strengths of soldered joints were measured by Micro-
joints Tester( STR-1000), and the effects of laser wldering speed on
mechanical properties of SOP micro-joints were studied and the char-
acteristics of fracture microstructures of micro-joints were also ana-
lyzed by SEM. The results indicate that the tensile strength of sob
dered joints is influenced remarkably by laser soldering speed; and
the mechanical properties of the joints soldered with Sn— Ag— Cu
solder are more sensitive to soldening speed than that with Sn— Pb
solde; and there is an optimal speed of laser soldering according to
the best mechanical property. There are some micropores and shal
low dimples when the speed is lower, which is called micopore ag-
gregation fracture. There are plenty of dimples in the fracture and
some sidesteps in the local zone of the fracture when the speed is
highes which the fracture includes dimple and cleavage fracture,
and when the speed is modernate, there are lots of big and deep dimr
ples in the fracture, which is the ductile fracture.

Key words:

laser soldering; soldering speed; mechanical

pwperty

Brazing/hot— rolling technique for preparation of stainless steel /
ZU Guoyin YU Jiumingg WEN
Jinglin (School of Materials and M etallurgy, Northeastern University,
Shenyang 110004, China). p25— 28

Abstract:  Aiming at the main problems in the explosion-rol b

carbon steel cladding plate

ing bonding process of stainless steelcarbon steel cladding plate, a
new technique of brazing/hotro]ling method was put forward and
the effect of main process parameter on the bonding strength of braz-
ing cladding plate was studied and the bonding mechanics of hot-
wlling dadding plate was analyzed and the main mechanical prop-

erties of cladding plate was tested. The results showed that an effec-
tive brazing bonding can be gotten by using home-made silver base
solder. The oplimized processing parameters are as follows: brazing
temperature is 755— 770 ‘C and holding time is 2. 5— 3 min. Sol-
dered layer shows good plasticity during hot-rolling process. When
the deformation rate was 40 %, there was no fracture and lamination
in soldered layer after rolling. Metallic bonding formed between the
soldered layer and the base metal and the bonding strength of the
stainless steel/soldered interface obviously increased, and the shear
strength of cladding plate after hot-wlling can be reached 342. 6
MPa

Key words:

ing; solder; hotrolling; deformation rate

stainless steel/catbon steel cdadding plate; braz-

Effects of electrode pitting morphology on resistance spot weld-
CHANG Baohua', DU Dong', CHEN
Qiang's Zhou Y?. (1. Deparment of Mechanical Engineering, Ts-
inghua University, Beijing 100084, China; 2. Deparment of Me-

ing of aluminum alloy

chanical Engineering, University of Waterloo, Watedoo, Ontario,
N2L 3Gl, Canada). p29— 32
Abstract

phologies ring type and hole type on resistance spot welding of alu-

The effects of two types of electiode pitting mor-

minum alloy 5182 were investigated by the combination of finite ele-
ment analysis and physical modeling methods. Results showed that
when usng ring pitting electrode, the contact radius at faying surface
is increased while the current distubution is not affected notably, and
the nugget diameter is increased. When using hole pitting electiode,
the contact radius at faying surface is increased further and the cur-
rent density is decreased in the contact region. In addition, electic
current does not flows through the central part of faying surface under
such conditions, consequently, central part does not melt and only
donut shape nugget is foormed. Hole type pitting reduces the joint
strength significantly, and its detrimental influence on joint quality is
much greater than that of ring type pitting.

Key words:  resistance spot welding; pitting; electrode deg-

radation; aluminum alloys; finite element method

Influence of pin shape on weld transverse morphology in friction
KE Liming"’ PAN Jiluan', XING Li’, WANG
Shanlin®(1. Key Labontory for Advanced Manufacturing by Materi-

stir welding

als Processing Technology, The Ministry of Education, Tsnghua
Univemsity, Beijing 100084, China; 2. Department of Materials Sci-
ence and Engineering, Nanchang Institute of Aew-Technology, Nan-
chang 330063 China). p33— 37

Abstract  Friction stir welding was conducted by using four
types of pin and copper foils piled up with aluminum plate alter-
nately as a tracer material. The distibution feature of the tracer
materials was observed after welding. The results showed that the
flow of the plasticized metal in the weld is influenced by the pin
shopes, which results in the variety of the morphology of the weld. If
the screw thread on the pin is counter-clockwise, the metal amund
the pin will move downwards which dives the metal around the pin

tip to move around and upwards. So the center of the nugget is locat-

ed at the lower part of the tansverse weld section. If the screw thread



2007, Vol. 28, No. 5

TRANSACTIONS OF THE CHINA WELDING INSTTTUTION [T

on the pin is dockwise, the metal aund the pin will move upwards
to the root of the pin and moves outwands along the shoulder surface,
which causes that the center of the nugget will located at the upper
part of the weld section. By using the pin with cylindrical shape, the
transverse weld section appears onion ring pattern; but the onion ring
patem is not clear in the weld transvemse section for the pin with
taper shape or cam shape. If the length of the pin and shape at the
tip are changed, the flow state of the plasticized metal below the pin
and around the tip of the pin will be changed therefore, the mor-
phology of the weld at the bottom will change and the depth that the
aluminum layer on the back suiface of the plate enteed into the weld
will be larger
Key words:

transverse weld morphology

friction stir welding; pin shape; plastic flow;

Extraction of diagnostic information of expulsion defect in resis-
tance spot welding process by wavelet analysis method XUE
Haitao, II Yongyan CUI Chunxiang DONG Tianshun (School of
Material Science and Engineering, Hebei University of Technology,
Tianjin 300132 China). p38— 40

Abstract:  An effective appoach was developed to extract di-
agnostic information used to identify expulsion from electrode force
curve by using wavelets analysis method for aluminum alloy shock
wave resistance spot welding. The irregular sgnal singularity of elec-
trode force curve was detected by using dbS wavelet. The detection
result shows that the location and intensity of the signal singularity
can be detected accurately from high frequency reconstructed signal
of wavelet decomposition structure. That is to say, the expulsion can
be identified easily. The diagnostic information is the gobal maxi-
mum value of high frequency reconstructed signal. The recognition
method is that if the global maximum value exceeds the threshold
value built by analyzing a number of testing data, the expulsion will
occur. The testing result proves that the method is comedt, reliable
and credible. Therefore, the signal characteristic of electrode fore
curve can be transformed into numencal characterstic that can be
identified by computer.

Key words:;

sion; wavelet analysis; diagnostic information

aluminum alloy resistance spot welding; expul

Effect of TiB, on microstructure and properties of Ni based al
loy coating by laser cladding YUAN Xiaomin, GONG Youpin
HE Yizhu (Anhui Key Laboratory of M aterials and Processing, Am
hui University of Technology, Maanshan 243002, Anhui, China).
pdl— 44
Abstract: Ni-base alloy and TiB, INi-based alloy metal-ce-
ramics coatings were obtained on low carbon steel suface by 5 kW
CO, laser Micwstructure, phases, micwohardness and sliding wear
resistance of the coatings were studied. The results shown that Ni-
based alloy coating consists of Y- (Ni Fe), Cr;C4 etc and TiB, Ni-
based alloy composite coating consists of ¥-(Ni, Fe), Ni;B TiB,
and TiC and so on. The Nibased alloy coating ismade up of flour-
ishing -(Ni, Fe) dendrite and eutectic stucture. Equiaxed solid

solution and fine eutectic structure are observed in the TiB, Ni-based

alloy composite coating. The influence of TiB, ceramics on micro-
stiucture of coating is prominent that the microstucture of coating is
finer and the dendrte crystal gradually becomes equiaxed grain. The
microhardness and wear resstance of Ni-based alloy can be improved
remarkablely by adding TiB,.

Key words:  laser claddingg Nrbased alloy; TiB,; metal-

ceramics layersy microstucture

Effect of magetic field parameters on microstructure and prop-
erties of welded joint of AZ31 magnesium alloy SU Yunhai',
LIU Zhengjun', WANG Yu’, ZHANG Guiging' (1. Deparment of
Material Sciences and Engineering, Shenyang University of Technol-
ogys Shenyang 110023, China; 2. Shenyang Special Type Equip-
ment Examining Academe, Shenyang 110035, China). p45— 48
Abstract
welding of 5 mm thick AZ31 magnesium alloy plate with GTAW. The
effect of magnetic field parameters on properties and microstructure of
welded joint of AZ31 was studied throungh analysing the tensile

AC lognitudinal magnetic field was employed in

strength, hardness and microstuture. The action mechanism of mag-
netic field was explored. The results indicated that the molien pool is
stirred by the AC lognitudinal magnetic field the solidification pro-
cess is changed, the aystal grainis refined, and tensile strength and
hardness of welded joint are improved. The molten pool is purified
by the eletromagnetic stiring, so the gas pore and sensitivity of hot
crack are decreased, and the formation of hot crack was supressed.
Key words:
A73 Imagnesium alloy; gas tungsten arc welding; mechanical prop-

erty

alternating cuwent longitudinal magnetic field;

Numerical simulation of temperature field on complicated parts
WANG
Guilan', WU Shengchuan® ZHANG Haiou® (1. College of Material
Science and Engineeringg Huazhong Univesity of Science and Tech-
nology, Wuhan 430074, China; 2. State Key Labomtory of Digital
Manufacturing Equipment and Technology, Huazhong University of
Science and Technology, Wuhan 430074, China).p49—52
Abstract A hybrid Gauss double-Ellipse heat source model

and a radiation convection model were introduced to smulate plasma

during plasma deposition dieless manufacturing

arc heat source and themal boundary conditions. To improve the
computational efficiency and reproduce the forming process, element
Death & Birth and adaptive mesh techniques were used especially.
Moreover, APDL code was developed to optimize fabrication process
of a complicaied part by plasna deposition dieless manufacturing,
and some experments were also conducted. Numerical and experi-
mental results show that symmetrical jump-scanned paths together
with suitable heat input and cooling approaches are effectively to im-
prove the temperature distribution of parts and free contractility of
weld and thus lower stress level and hot crackability can be ob-
tained which eventually improve the possibly-intended formability.
Key words:
peraiure field; finite element analysiss symmetrical jump-scanned

paths; hot crack ability

plasma deposition dieless manufacturing; tem-

Transient liquid phase bonding of 45MnMoB steel geological



