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Microstructure of plasma sprayed composite ceramic coat—
ings on magnalium alloy FENG Lajun' WANG Guan-
WANG Zhaohua® LEI Ali' XU Yongzheng' ( 1.
School of Materials Science and Engineering Xi‘an University of
Technology Xian 710048 China; 2. Materal Corrosion and
Protection Laboratory of Sichuan Province Sichuan University of
Science & Engineering Zigong 643000 China). pp 1 -5
Abstract: to solve the problem of poor

wear resistance of magnalium alloy

chong'

In this paper
the composite ceramic coat—
ing on XGFH-3 magnalium substrate was prepared by plasma
spraying by using composite ceramic powder as raw materials
which were made by mechanical ball milling and PVA granula—
ting technology. The microstructure and phase composition of the
composite ceramic powders and coatings were characterized by
SEM and XRD. The results show that the composite ceramic
powders become remarkably flattened and homogenized with in—
creasing milling time and new phases such as Al,;Ti and Ni,Ti,
are formed. However in the spraying process Al,Ti and Ni, Ti,
intermediate phases disappear and new phases such as MgAl, O,
and Ti;Si; are formed in the coating. There is elements diffusion
between the substrate and the coating resulting in strong bond-
ing strength of the coating.

Key words: magnalium alloy; plasma spraying; mechan—

ical alloying; reactive ceramic coatings

Analysis of dynamic arc characteristics and melt transfer be—
havior of AC CMT WANG Dianlong' > ZHANG Zhiy—
ang' LIANG Zhimin'®> HU Yunyan' WANG Jun'® ( I.
School of Materials Science and Engineering Hebei University of
Science and Technology Shijiazhuang 050018 China; 2. Hebei
Key Laboratory of Material Near-Net Forming Technology Hebei
University of Science and Technology Shijiazhuang 050018
China) . pp 6 —10

Abstract:  In order to study the process of droplet trans—
ferring and arc behaviors of AC CMT welding high speed pho-
tography was carried out to capture high-definition images of the
arc and droplet of AC CMT welding while the electrical parame—
ters waveforms were gathered by welding electric parameters ac—
quisition system and the images and waveforms were investiga—
ted simultaneously. The results show that the arc of AC CMT
goes through the process of arcingforming droplet-arc blowout.
During the electrode positive period arc concentrates at the end

like a

bell§ar. During the electrode negative period the arc crawls up

of filler wire and spreads on the surface of base metal

along the filler wire in a way to accelerate the melting of filler
wire. Droplet transferring goes through the process of cold-hot—
cold and no necking forms. During the electrode negative period
the melding speed is larger the melt transfer cycles is shorter
and the diameter of droplet is larger compared with the electrode

positive period.

AC CMT;
high-speed photography; data acquisition

arc behaviors; melt transfer;

Key words:

Micro-arc spark deposition of Stellite alloy on SCH13 steel

ZHANG Song' YI Junzhen' WU Chenliang' ZHANG
Chunhua' WANG Mingsheng® XIE Yujiang® TAN Junzhe’
(1. School of Materials Science and Engineering Shenyang Uni—
versity of Technology Shenyang 110870 China; 2. State Key
Lab. of Corrosion and Protection Institute of Metal Research
Shenyang 110015 China; 3.
Shenyang Blower Works Group Corporation Shenyang 110869
China) . pp 11 -14 18

Abstract:

micro-arc spark deposition technique on SCHI3 steel. The mi-

Chinese Academy of Sciences

Stellite alloy deposition layer was prepared with
crostructure chemical compositions and phase structure of the
deposition layers were examined by scanning electron microscopy
( SEM)
fraction ( XRD)

nism of a single pulse deposition spot were studied. The results

energy dispersive spectroscopy ( EDS) and X-ay dif-

respectively. The formation and growth mecha—

showed that the single pulse deposition spot was in splash shape.
A large number of the single pulse deposition spots were superim—
posed continuously and then a certain thickness deposition layers
were formed. The deposition layer of SCH13 steel qrowed in a
column crystal style and the deposition layer had a good metal—
lurgical combination with the SCH3 steels. The deposition layers
were consisted of y-Co solid solution and chromium carbides
and had a low dilution rate. The microstructure of the deposition
layer was slightly coarser with the increasing of the processing
voltage. The average hardness of the deposition layers increased
significantly compared to that of the Stellite alloy electrode.

Key words:  SCH13 steel; micro-arc spark deposition;

Stellite alloy; directional epitaxial growth

Effects of different protective gas on bypass metal transfer
in consumable double-electrode gas metal arc welding
process  SHI Yu'® WANG Guilong' > ZHU Ming' > FAN
Ding' *( 1. Key Lab. of Non-ferrous Metal Alloys

of Education

the Ministry
Lanzhou University of Technology — Lanzhou
730050 China; 2. State Key Lab. of Gansu Advanced Non-fer—
rous Metal Materials
Lanzhou 730050 China) . pp 15 - 18

Abstract:

welding process

Lanzhou University of Technology

In consumable double-electrode gas metal arc
since the bypass welding wire is connected to
the negative electrode of the welding power supply only gravity
promotes the bypass droplet transfer to the weld pool by using
pure argon as protective gas. So the size of the bypass droplet is
large and the metal transfer process is unstable. A high-speed
camera acquisition system and a welding control system of the
consumable double-electrode gas metal arc welding have been

built to collect and analyze the bypass metal transfer process. On
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this basis a welding test was carried out by using the 80% Ar +
20% CO, mixture gas as protective gas. The results showed that
the bypass arc burned stably on the oxide film of bypass droplet
formed by CO, in protective gas so the electromagnetic force and
the gravity promoted the bypass metal transfer together and the
size of the bypass droplet was significantly reduced.

Key words: gas metal arc welding; protective gas; metal

transfer

Investigation on coupling arc electrode GPCA-TIG welding
process  HUANG Yong'> HAO Yanzhao’ LIU Ruilin’( 1.
State Key Laboratory of Gansu Advanced Non-ferrous Metal Ma—
terials Lanzhou University of Technology Lanzhou 730050
China; 2. Key Laboratory of Non-ferrous Metal Alloys and Pro—
cessing The Ministry of Education Lanzhou University of Tech—
nology Lanzhou 730050 China) . pp 19 =22

Abstract:
GPCA-TIG welding is proposed which combines coupling arc e—

A new method named coupling arc electrode

lectrode and GPCA welding method and with which deep pene-
tration and high-speed welding can be achieved. In this paper
the weld surface appearances and weld cross—section shapes with
traditional TIG coupling arc electrode TIG and coupling arc e—
lectrode GPCA-TIG welding are studied. It is found that in the
coupling arc electrode GPCA-TIG welding the weld undercut
and humping bead can be avoided and meanwhile the weld
depth increase. The results of the coupling arc electrode GPCA-
TIG process shows that the weld depth and width increase with
the decreasing of weld speed and the rising of outer nozzle posi—
tion; with the increasing of arc length and flow rate of the outer
gas O, the weld depth and width firstly increase and then de—
crease. The weld undercut is weaken with the increasing of weld—
ing speed arc length and flow rate of the outer gas 0,. A good
weld surface appearance can always be obtained with any outer
nozzle position.
Key words: coupling arc electrode; GPCA welding; weld

shape; weld undercut; humping bead

Digital control of capacitance charge-discharge pulse in elec—
HAN hongbiao LI

Xiangyang ( School of Mechatronics Engineering Henan Univer—

tro-spark deposition power supply

sity of Science and Technology Luoyang 471003 China) . pp
23 -26 70
Abstract:

power supply cannot be continuously adjusted which limits the

The discharge voltage of traditional depositing

application range of electrospark deposition and the efficiency of
electrospark deposition. In order to overcome this shortage a
digital control of capacitance charge-discharge pulse in electro—
spark deposition power supply was developed. This power supply
consists of CPU

circuit

rectifier and filter circuit charge and its drive

charge voltage comparison circuit discharge and its
drive circuit motorial electrode etc. With alternate charge and
discharge process of this power supply discharge voltage and
discharge energy as well as discharge frequency can be adjusted
steplessly. Experimental results show that the SCR of this power
supply can be shut off safely when a short circuit occurs between

the electrode and the workpiece which greatly improves the effi—

ciency of pulse output. The adjustment of discharge parameters is
convenient thus the power supply meets the requirements of va—
rious process condition.

Key words:

electro-spark deposition; digital control;

voltage regulation

Synthesis and characterization of carbon nanotubes rein—
forced TiNi composite solder QI Junlei WAN Yuhan
ZHANG Lixia FENG Jicai ( State Key Laboratory of Advanced
Welding and Joining Harbin Institute of Technology Harbin
150001 China) . pp 27 =30

Abstract:

for in-situ preparation of CNTs reinforced TiNi composite brazing

Low temperature PECVD method was employed

powder on Ni-TiH2 base material in order to solve the problems
such as poor dispersity of CNTs poor structural integrity and re—
action of C and Ti. The composite brazing powder was character—
ized by XRD SEM Raman and TEM. Analysis shows that the
low temperature PECVD method has not only guaranteed the
structural integrity and uniform dispersity of CNTs but also in—
hibited the decomposition of TiH2 at high temperatures and fur—
ther inhibited the reaction between C and Ti which realized the
reinforcement of CNTs to TiNi brazing powder. The reinforce—
ment of CNTs could release the residual stress in brazed joints
improve the properties of the joints and further achieve the relia—
ble joining and high-temperature application of ceramic compos—
ites and metal.
Key words:  carbon nano tube; composite material; low

temperature preparation; soldered seam

Plasticity and creep performance of low-Ag SnAgCuBi-xNi/
YANG Miaosen SUN Fenglian ZOU
Pengfei ( School of Materials Science Engineering Harbin Uni—

Cu solder joint

versity of Science and Technology Harhin 150040 China) . pp
31 -34
Abstract:
and creep performance of low-Ag SnAgCuBi=«Ni/Cu(x =0 0.
05 0.1 0.15 0.2) solder joint the indentation work and in—

dentation creep were measured and analyzed by nanoindentation

In order to study the effect of Ni on plasticity

method. The results show that adding Ni could improve the hard-
ness of solder joint. Adding amounts of 0.05% and 0. 1% Ni is
helpful to improve the plasticity performance but produce almost
no impacts on creep. A further Ni adding amount (0. 15% and
0.2%) can improve the creep resistance at the expense of plas—
ticity. It is found that Ni can improve high temperature stability
of SnAgCuBi/Cu solder joints. The creep resisting performance
of the solder joints is improved with Ni element increasing after
400 h aging at 150 °C. The hardness of solder joints is improved
with the Ni addition. The plasticity performance of solder joints
with 0. 1% Ni content is better than others.

Key words: nanoindentation; plasticity; creep; hardness
Finite element analysis of shot peening treatment to improve
welding pesidual stress of 7A52 aluminum alloy HUANG
Zhiye CHEN Furong ( College of Materials Science and Engi-
neering

010051

Inner Mongolia University of Technology = Hohhot
China) . pp 35 -40



