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Fig. 5 Plasma jet under different gas injection mode
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HUANG Wenrong MO Zhonghai ( Institute of Machinery Manu—
facturing Technology ~China Academy of Engineering Physics
Mianyang 621900 China) . p 93 -96 100

Abstract:

beam welding of aluminum alloy 2A14 are presented in this pa—

Experimental investigations on the electron

per. Experiments are carried out to study the influence of weld—

ing parameters such as beam current welding speed focal lo—

cation scanning graph graph size and scanning frequency on
the penetration depth and width of welds based on an orthogonal
test and analysis method. The results showed beam current and
focal location had the greatest effect on penetration depth and
width of welds welding speed was next and beam scanning pa—
rameters such as figures size and frequency relatively affected
much less. The joints welded by the optimum parameters are
good appearance and quality. The microstructure of weld zone is
composed of a phase and eutectic structure grains.

Key words:

electron beam welding; aluminum alloy; or—

thogonal test and analysis; microstructure

Study of friction-stir-welded lap joint of aluminum and zinc-
WANG Xijing SHEN Zhikang ZHANG
Zhongke ( State Key Laboratory of Advanced New Non-ferrous

coated steel

Materials Lanzhou University of Technology Lanzhou 730050
China) . p 97 —100
Abstract:  Lap joint friction stir welding of dissimilar ma—

terials between DP600 dual-phase zinc-coated steel and industrial
pure aluminum 1060 ( the aluminum plate was on the top and the
steel was under it) was researched in this paper. Tt can be found
from microstructure morphology of the joint that the steel inserts
the aluminum just like two nails in both the advancing side and
return side. On the micro scale the steel and aluminum fully
mixed together like rivers. In the weld nugget zone and heat af-
fected zone a layer of a certain width of the transition layer was
formed by the two materials staggered together. Mechanical per—
formance tests show that the hardness of transition layer is high
joint shear strength is about 77% of base metal and the me-
chanical properties of the weld is good. Intermetallic compound
Al,Fe, is found on the fractured surface through XRD phase a—
nalysis.

Key words: friction stir welding; aluminum plate; zinc—

coated steel; mechanical properties; intermetallic compound

Electric and thermal characteristics of micro-plasma torch
LIU Gu' WANG Liuying' > CHEN Guiming' YUAN Yu-
hua’ WEI Wanning' (1. The 5th Staff of Second Artillery Engi—
neering College Xi‘an 710025 China; 2. Key Laboratory of E—
lectronic Ceramics and Devices of Ministry of Education Xi‘an
Jiaotong University Xian 710049 China; 3. Equipment Insti—
tute of the Second Artillery Bejing 100085 China) . p 101 -
104
Abstract:
efficiency of a plasma gun are key factors influencing the quality

The voltage-eurrent characteristic and thermal

of the plasma spraying process. The electric and thermal charac—
teristics of the newly developed micro-plasma torch were investi—
gated. As one of the factors effecting the plasma arc voltage gas
injection was also researched in this paper. The plasma arc volt—
age for the radial injection mode is much lower than that of axial
injection mode and the integrated mode. However the current—
voltage characteristics of the plasma jet show a decreasing tend—

ency in spite of the three gas injection modes. With the integrat—

ed mode stable and long plasma jet with high heat energy was
obtained. The thermal efficiency of the micro-plasma gun ranges
from 56% to 76%

11.16 kJ/g. With designed special plasma gun structure and in—

and the plasma enthalpy is 3. 28 kJ/g ~
tegrated gas injection mode the plasma gun shows a high ther—
mal efficiency and plasma enthalpy which is suitable for the coat—
ing preparation with high qualities.

Key words: micro-plasma; gas injection mode; voltage—

current characteristic; thermal efficiency

Microstructure and wear resistance of in-situ synthesis TiB,—
TiN particulates of composite coating reinforced titanium al-
loy surface by argon arc cladding WANG Zhenting DING
Yuanzhu LIANG Gang ( College of Materials Science and Engi—
neering Heilongjiang Institute of Science and Technology Har—
bin 150027 China) . p 105 - 108

Abstract:  The composite coating reinforced by in-situ
synthesized TiB, and TiN particulates was prepared on the sur—
face of TC4 alloy by means of argon arc cladding using BN and
Ni60A powders as raw materials. The microstructure of TiB,-TiN
composite coating were characterized by means of X-ray diffrac—
tion( XRD) and scanning electron microscopy( SEM) . The wear
properties of coating were examined using friction and wear test—
er. Experimental results show that three regions with different
microstructures existed in the coating the cladding zone the
binding zone and the heat-affected zone along the depth profile.
There is a good metallurgical bonding between the composite
coating and the substrate the TiB, and TiN particulates are dis—
persively distributed in the coating. The composite coating exhib—
its high microhardness and excellent wear resistance under dry
sliding wear test condition. The wear mechanism of the coating is
micro—cutting wear and adhesive wear.

Key words:  argon arc cladding; in-situ synthesis; TiB,

and TiN particulates; wear resistance

Effect of CeO, on microstructure and properties of Fe-based

coating produced by plasma arc cladding process LI Di-
ankai' LI Mingsi' HONG Haifeng' GAO Huhe* WANG
Guilin®( 1. School of Materials Science & Engineering Anhui

Key Lab of Metal Material and Processing Anhui University of
Technology Ma“anshan 243002 China; 2. Anhui Taier Heavy
Industry Co. Ltd. Ma’anshan 243000 China ). p 109 —112
Abstract:  The effect of addition of 1% CeO, on the mi—
crostructure and wear resistance of high chromium cast iron coat—
ing produced by plasma arc cladding process was investigated by
means of optical microscope ( OM)  scanning electron micro—
scope ( SEM)  X-rays diffraction ( XRD) and sliding wear tes—
ting. The results show that the phases composition of the alloy
coating compared with the Fe-iron coating was not changed both
consisted of y{ Ni Fe) solid solution with a face-centered cubic
lattice and M,C;( M = Cr Fe Mo) carbides with a hexagonal
structure. Heterogeneous nucleation of the alloy coating modified
with rare earth oxide CeQ, that leads to the microstructure refine—
ment and restrains the growth of carbides. And it changes the
crystal growth direction of y{ Fe Ni) solid solution from both
{111} and {002} to single {002} . Meanwhile the rare earth
oxides homogeneously distribute in eutectic microstructure thus
improving the microhardness and wear resistance of the coating.
Key words:  plasma arc cladding; Fe-based alloy; rare

earth oxides; wear resistance



