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Fig. 1 Morphology of tungsten powder particles
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Fig. 2 Microstructure of clad layer

N AT S AT LUA B EE M RN o
Fe,Fe, W, Fe,W F1 W. KUl HOCK L, B
RS RE R AR R AR A G RN, TE R IR R IE T
Fe-W 541K )Z.

3500
3000
2500+
2 000
1500
1 000

500

HAXFSREE I (cps)

20 30 40 50 60 70 80 90 100
figtsa 20/(°)

3 RBER X HLITHEIE
Fig. 3 XRD spectrum of clad layer
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Fig. 4 Microhardness of laser-clad coating as function of
distance from surface

g

B EEERE (HV)

50
45 + —— gr&

40 | —— HHZ
35+
30+
25+
20
15
10

T

Jfi it 4% m/mg

T

0 I 1 1
5 10 15

48 ] ¢/min

M5 EEMIEEEERML
Fig. 5 Weight loss at different time intervals during wear
test
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Fig. 7 SEM micrograph showing microstructure of laser-
clad coating
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Fig. 6 Worn surface of substrate and clad layer
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Table 1 EDS analysis of laser-lad coating
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methods applied in seam tracking.
Key words: image processing; seam tracking; center—

line; linearity; the least-square method

Microstructure and properties of Fe-W composite coating by
WU Yang, YU Gang, HE Xiuli, NING Wei-

jian ( Key Laboratory of Mechanics in Advanced Manufacturing,

laser cladding

Institute of Mechanics, Chinese Academy of Sciences, Beijing
100190, China) . pp 37 -40, 44

Abstract:
posite coating on Q235 steel was performed by injection of tung—

An investigation of laser cladding Fe-W com-

sten powder. The microstructure of the coating was analyzed with
Xay diffraction ( XRD) , optical microscope, scanning electron
microscopy ( SEM) and energy disperse spectroscopy ( EDS) .
The microhardness and wear resistance were examined by hard-
ness tester and abrading machine. The coating was metallurgical—
ly bonded with the substrate without visible crack or pore. The
clad layer had a microstructure consisting of primary coarse den—
drite or short stick Fe, W¢ and fine isolated Fe, W particles which
uniformly dispersed in the a<'e matrix. The average microhard—
ness of the clad layer was approximately 700 HV which was 3.5
times greater than that of the Q235 substrate. The wear resist—
ance was also obviously improved.

Key words: laser cladding; coaxial powder injection; Fe—

W composite coating; microhardness; wear resistance

Numerical study on influence of axial pressure on inertia
WANG Feifan, LI Wenya, CHEN Liang,
LI Jinglong ( State Key Laboratory of Solidfication Processing,

friction welding

Shanxi Key Laboratory of Friction Welding Technologies, North—
western Polytechnical University, Xian 710072, China) . pp 41
-44

Abstract: A 2-D finite element model of inertia friction
welding of GH4169 tubular was established based on the
ABAQUS environment. The effect of axial pressure on the tem—
perature field and axial upset of the joint was investigated by a—
dopting the remeshing technique. The variations of joint tempera—
ture field under different axial pressures were also expounded.
Moreover, according to the change of axial upset, the effect of
axial pressure on the flash shape was analyzed. The results show
that increasing axial pressure can significantly raise the conver—
sion efficiency from flywheel kinetic energy to weld heat, shorten
the time to high temperature quasi-steady state, and obtain flash
shape. However, an extensively large pressure is negative to
temperature field uniformity, which may result in bad stress con—
centration. At last, the pressure of 400 MPa is supposed to be a
good parameter in this study.

Key words: inertia friction welding; axial pressure; tem-—

perature field; flash shape

Finite element modeling of residual stress in bonding inter—
face of Ni-Cr/porcelain ZHU Song', ZHOU Zhenping’,
QIU Xiaoming’ ( 1. College of Stomatology, Jilin University,
Changchun 130021, China; 2. College of Machanical Science
and Engineering, Jilin University, Changchun 130022, China;
3. College of Materials Science and Engineering, Jilin Universi—
ty, Changchun 130022, China) . pp 45 -48, 52

Abstract:
al stress in the bonding interface of Ni-Cr/porcelain and Ni-Cr/

The numerical value and distribution of residu—

Ti/porcelain have been investigated by finite element method.

The experimental results show that there is much difference in
thermal expansion coefficient between Ni-Cr alloy and proclaim.
Larger residual stress will be produced at the interface. Due to
produced stress concentration at the corner resulted in edge
effect, the maximal value of residual stress is 131 MPa, which
appears at the Ni-Cr alloy/proclaim interface near proclaim side.
The greater o, value appears in a narrow area on the near porce—
lain side. The greater shearing stress 7, value appears in the Ni-
Cr/porcelain interface, and gradually decreases to Ni-Cr alloy
and porcelain sides. Residual stress and distribution position of
Ni-Cr/Ti/porcelain has been improved when using Ti interlayer
comparing with the residual stress of Ni-Cr/porcelain interface.
Inner stress between Ni-Cr alloy and porcelain has been released
and the residual stress is transferred to Ti interlayer; The thick—
ness of Ti interlayer has effects on residual stress, the o, of in—
terface is increasing and shearing stress 7, is little different with
the interlayer thickness increasing.

Key words: Ni-Cr alloy; porcelain; residual stress; fi—

nite element; Ti interlayer

Study on influence of CNT to nugget of aluminum alloy spot
welding WANG Hao'?, LUO Zhen'?, ZHOU Linshu',
ZHANG Di'*( 1.
Tianjin University, Tianjin 300072, China; 2. Tianjin Key La-
boratory of Advanced Joining Technology, Tianjin University,
Tianjin 300072, China) . pp 49 -52

Abstract:
widely used nowadays and the industry puts forward higher re—

School of Materials Science and Engineering,

The process of aluminium alloy spot welding is

quest in its properties and quality. The microstructure of alumin—
ium alloy spot welding nuggets decides its macroscopic proper—
ties. In this paper, the microstructure of nugget was changed to
enhance its properties and quality. Carbon nano-tube( CNT) was
chosen as the addition of the aluminium alloy spot welding, and
further analysis of the mechanical properties, microstructure and
components of the welding spot of aluminium alloy. The results
indicated that when the CNT was added in the aluminium alloy,
the sizes of spot welding grain decreased significantly. The CNT
distributed uniformly in the nuggets and it could increase the
hardness and intensity significantly. The further analysis indica—
ted that the carbon nano-tubes strengthening mechanism was
mainly dislocation multiplication, transformation of load, con—
strained deformation and fine grain strengthening.

Key words:  aluminum alloy; resistance spot welding;

carbon nano—+tube; model of strengthen theory

Microstructures and wear resistance of Ni-based PLA surfa—
cing layer with introducing magnetic field LIU
Zhengjunl , LI Lecheng] , ZONG Lin'?, SU Yunhai', SU Ming]
(1. School of Material Science and Engineering, Shenyang Uni—
versity of Technology, Shenyang 110870, China; 2. School of
Mechanical Engineering, Shenyang University of Chemical Tech—
nology, Shenyang 110142, China) . pp 53 - 56

Abstract: Ni-based alloy was surfaced on low-carbon
steel by plasma arc surfacing under DC transverse magnetic
field. The hardness, wear resistance, microstructure and phase
constitution of the surfacing layers were investigated via hardness
and wear tests as well as SEM, EDS and XRD analysis. The in—
fluence of DC transverse magnetic field on the microstructures
and wear resistance of the surfacing layer, the shape and amount

of the hard phase were systematically studied. Furthermore, pre—



