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Microstructures and formation of EBW joint of aluminum alloy
LF2 to steel Q235 with transition metal Cu ZHANG Bing-
gang, HE Jingshan, ZENG Ruchuan FENG Jicai (State Key Labo-
ratory of Advanced Welding Production Technology, Harbin Institute
of Techndogy, Harbin 150001, China). p37— 40

Abstract:
LF2 and caibon steel Q235 with the middle transition metal of Cu

was carried out by electron beam welding. The microstuctures ele-

Butt welding of dissimilar metal between Al alloy

ments distribution in the joint were investigated by means of optical
micrography  SEM  and EDX. The showed that the

maciwstiucture in the joint can be divided into three zone. One is Fe

result

based solid solution with a small amount of intemetallic compounds
at the weld zone near to steel side. One is Al based solid solution
with a definite store of Fe— Al and Al— Cu intermetallic compounds
at the weld zone near to aluminium alloy. The other is mixed inter-
metallic compounds zone which consists of the several kinds of Fe—
Al and Al Cu intemetallic compounds at the middle weld and its
distribution is layered and banded. The analyss indicated that more
intemetallic compounds were made in the weld although the trans-
tion metal Cu was used; particularly the multiple bedded and zonal
intemetallic compounds formed and distributed in the middle weld
are the main factor to influence the strength of the joint. Based on
the analysis on micwstructure of the joint, the physical model was
founded to describe the forming process of dissimilar metal joint be-
tween Al alloy LF2 and caibon steel Q235 with transition metal Cu
by EWB.

Key words:

cwstuctures of joint

dissimilar metals electon beam welding; mi-

Effects of activating fluxes on AC A-TIG weld penetration of
magnesium alloy HUANG Yong FAN Ding YANG Peng
LIN Tao (State Key Laboratory of Gansu Advanced Non-ferrous Met
al Materials Lanzhou Universty of Technology, Lanzhou 730050
China). p4l— 44

Abstract:  AC A-TIG welding experiments of magnesium at
loy were camried out to study the effects of suface activating fluxes on
weld penetration. Elements including Te, Ti and Si, oxides includ-
ing Si0» TiO; and V205 halides including MnCly, CdCly and Znk>
were used as activating fluxes respectively. It is found that, Te
powder, ZnF, and CdCly all can increase weld penetration dramati-
cally. Especially for Te powder, weld penetration reaches 1. 6 times
of that of conventional TIG welding. Weld depth width ratio reaches
0. 43. Ti powder has little effect on weld penetration and weld
width. All Vs SiO» TiO» MnCls and Si powder decease weld
penetration and weld width. Among the three activating fluxes inr
proving weld penetration obviously, both Te powder and ZnF, refine
weld grain. CdCl, coarsens weld grain a little. The results indicate
that, electron adsorption with activating flux particles of Te powder
ZnF> and CdCl can constict arc and increase weld penetration of AC
TIG welding of magnesium alloy.

Key words:  magnesium alloy; atemating cuent activating

tungsten inert gas welding; activating flux; weld penetration

Microstructure and properties near interface zone of diffusion

bonded joint for Mg/ Al dissimilar materials LU Pengl, LI

Yajiang®®, WANG Juan’(1. Key Laboratory for Advanced Materials
Processing Technology, Ministry of Education Tsinghua University,
Beijing 100084 China; 2. Key laboratory of Liquid Structure and
Heredity of M aterials Ministty of Education, Shandong University,
Jinan 250061, China; 3. State Key Laboratory of Advanced Welding
Production Technology, Haibin Institute of Technology, Harbin
150001, China). p45— 48

Abstract  The interface zone of Mg/ Al diffusion-bonded joint
is constituted with Al transition layer (MgoAls phase), middle diffu-
sion layer (MgAl phase) and Mg transition layer (MgzAl, phase).
Some diffusion holes exist between the Al transition layer and middle
diffusion layer observed by SEM. It is unfavomble to obtain diffu-
sion-bonded joint of good performance. With the increase of heating
temperature the shear strength of joint interface shows the trend of
increasing firstly and then decreasing. The highest shear strength is
about 18. 94 MPa when the healing temperature is 475 'C, holding
time is 60 min and pressure is 0. 081 MPa. The microhardness test
indicated that the microhardness of diffusion zone is about 260— 350
HM. However, and the diffusion zone exist three different hardness
regions. With the increase of heating temperature, the micmhardness
and diffuson width of interface diffusion zone increase gradually.

Key words:

bonding; microstucture; shear strength

Mg/ Al dissimilar materials; vacuum diffusion

Plasma deposition dieless manufacturing of turbine parts: ther-

mal stress control and process optimization Wu
Shengchuan', ZHANG Haf ou', WANG Guilan’ XIONG Xinhong®
(1. State Key Laboratory of Digital Manufacturing Equipment and
Technology  Huazhong Univewsity of Science and Technologys
Wuhan 430074, China 2. State Key laboratory of Matenal Pro-
cessing and Die & Mould Technology, Huazhong Univemsity of Sci-
ence and Technology, Wuhan 430074 China). p49— 52, 56
Abstract

a rapid heating and wlidification process

Plasma deposition dieless manufacturing (PDM) is
in which how to avoid
cracks and distortions is a key problem. Therefore, a full under-
standing on the evolution of temperature field variables is essential to
achieve a steady state and wbust PDM process. To explore the ther-
mal behaviors of this process the preheated and water-cooled pro-
grams for the fabrication of superaloy turbine parts have been de-
signed respectively. Their temperature fields are then evaluated nu-
merically by finite element method. Analysis results show that the
water-cooled scheme exhibits lower hot crackability and better forma-
bility, which coincides well with experimental results. The stress dis-
tributions are further analyzed with the optimized scanning path based
on the water-cooled scheme above. Computational results indicate
that reasonable process cooled conditions can reduce peak siresses
and the temperature and stress gradients and also demonstrate the
feasibility and validity of this approach. More importantly, thewater-
oooled scheme can be easily implemented and remarkably improves
the possibly-intended formability of the PDM.

Key words:  plasma deposition dieless manufacturing; high
energy density beam; stress distnbution; finite element method; hot
crack ability

Simulation of feedback linearization and sliding mode control in
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GMAW systems GAO Zhonglin', HU Shengsun', YIN
Fenglians', WANG Rui*(1. College of M aterial Science and Eng-
neering Tianjin Univesity, Tianjin 300072, China; 2. College of
Electrical and Automation, Hebei Technology University,
300130 China). p53— 56

Abstract  An investigation was made to the gas metal arc

Tianjin

welding (GMAW) systems, and further for the contwl purpose a dy-
namic system and control model was proposed according to the char-
acteristics of the GMAW systems. By means of the feedback lim
earzation procedure of differential geometry, an equivalent, fully
controllable and linear model was derived via a homomorphic trans
fomation and a sliding mode controller was constructed for the
GMAW system. The simulation results by Matlab showed the effec-
tiveness of the proposed contwller and the method is satisfied with
exact control of welding arc length.

Key words:

feedback linearization; rmbust

gas metal arc welding; sliding mode control;

Effects of beneficial incdusions in CGHAZ of oxides metallurgy
steel LI Zhanjie', YU Shengfu', 1EI Yi>, YAO Fang' (1.
School of Materials Science and Engineering, Huazhong Univesity of
Science and Technology, Wuhan 430074 China; 2. School of Me-
chanical and Electronic Engineening, China University of Petoleum
Dorgying 256001, Shangdorg, China). p57—60

Abstract:
beneficial inclusions on micostucture was studied in coarse grain
welding heat affected zone (CGHAZ) of the oxides metalluigy steel.

The inclusons which induced nucleation of acicular fewite were ob-

Using physical simulation method, influence of

served by transmission electron micwscope and the chemical compo-
sition was also analyzed by energy dispersive X-ray spectroscopy.
Results indicated that the beneficial inclusions in CGHAZ of the pre-
pared steel are oxide complexes composed of MnO, TiOy SiOz and
ALO3 or oxide sulfide complexes composed of such oxides and MiS,
CuS or (Mn, CwS, and their diameter is 0.2— 0. 6 #m. Duning
welding process beneficial inclusions can induce multidimensional
nucleation of acicular fernte and sympathetic nucleation as well
which make the acicular ferrite in (GHAZ interlocked and grains re-
fined apparently. The microstructure in CGHAZ of the prepared steel
has the ability of self-refining.

Key words:  oxides metallugy; beneficial inclusion; acicular

femrite

Dada acquisition and defects analysis in resistance spot welding
process based on parallel port NIU Yong', XUE Haitao’
ZENG Zhoumo, 1I Yorgyanz( 1. State key Laboratory of Precision
Measuring Technology and Instrument, Tianjin University, Tianjin
300072, China 2. Schodl of Material Science and Engineering
Hebei Univesity of Technology, Tianjin 300132 China). p61— 64
80

Abstract:

ollect welding parameter of alumimum alloys shock wave resistance

An efficient data acquistion system was built to

spot welding by using sngle chip processor and process computer.
The communication port of the system between single chip processor
and process computer is parallel port. This system have many advan

lages such as better anti- jamming performance, high reliability, bet

ter expansion capacity, fast picking rate and transfer rate. The soft-
ware of this system developed by LabVIEW has functions such as
communication, data manipulation, the database and the data analy-
sis function. A systematic analysis based on acquisition data shows
that the earlier splash can be identified by “ collapsing abrupt
change” of tip voltage signal and “ high frequency restlessness abrupt
changé of electiode force signal, but for later splash it can be i-
dentified only by “ high frequency restlessness abrupt change” of
electrode force signal. Moreover the incomplete fusion can be identi-
fied by “ thermmal expansion rise value” and “forging force drop val-
ue” extracting from electrode displacement.

Key words:
acquisition; data analysis; welding defect

aluminum alloy resistance spot welding; data

Finite element analysis on soldered joint reliability of QFP de-
vice with different lead materials ZHANG Liang, XUE Song-
bai LU Fangyan, HAN Zongjie ~ ( College of Materials Science and
Technology Nanjing University of Aewnautics and Astonautics
Nanjing 210016, China). p65— 68

Abstract
residual stress in soldered joints of QFP device with three kinds of

lead materials. The results indicate that all the stress concentration

Finite element method was used to simulate the

area in soldered joint is at the sharp corner of interor part of the
joint where is the weakest area of the joint. Comparing with the sim-
ulating results about alloy-42, copper aloy and Kovar aloy, espe-
cially analyzing the nephograms of equivalent strain and the strain
and stress cuwves it is shown that the stress and strain makes peri-
odic change with the time, simultaneously has the accumulated ten-
dency, and the value of strain and stress in the soldered joint of al-
loy-42 gull is the least and the value is middle in the joint of Kovar
alloy, and the value was laigest in the joint of copper alloy. The
simulating results may provide a theory guide for developing novel
lead material as well as selecting lead materials in production.

Key words:  finite element method; residual stress; strain

and stress; lead material

Bonding interface of containing Ti prealloy based CuMn and di-
amond grit via brazing YUAN Jie, ZHAO Ning NAN Junma,
XU Kewei ~(State Key Laboratory of Mechanical Behavior for Mate-
rials Xi’ an Jiaotong University, X{ an 710049 China). p69— 72
Abstract

be used as an adhesion matrix to increase the diamond retention, and

A containing-Ti prealloyed powder was designed to

then made from the Cu and Mn by gas alomization. An analysis was
made to the metat-diamond bonding interface after the bulk compos-
ites being hot pressed in rough vacuum brazing, which is produced
according to the characteristics of the containing-Ti powder with the
melting temperature (about 1 151 K) detemined by themal analyz-
er, and the liquidity and spreadability were observed experimentally.
It was found that the discrete island-shaped TiC occurs on the dia-
mond surface; and the contents of Ti and C change obviously in both
sides of the interface with Ti nich in the region closed to the diamond
and C rich in the region closed to a matrix, because of the chemical
reaction based on the introduction of a stong caibide-fomming ele-
ment Ti to the prealloyed powders.

Key words;  brazing; bonding interface; containing-Ti preal-



