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Table 1 Plasma spraying parameters

I/A U/Nv p/MPa g/ (@Lemin ") p/MPa g7 (Lemin ) v/ (gemin™ ") d/mm a)
LG—210 550 55 0. 48 80 0.42 20 40 100 0
KF—230 550 55 0. 48 80 0.42 20 40 100 0
AlI-1075 550 55 0. 48 80 0.42 20 40 100 0
NiCoCrAlY 480 55 0. 48 80 — — 40 100 %0
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Fig. 1 Bonding strength of different ceramic coatings

2 . 2a Al—
1075 s ’ Y203 ZIOZ

’ H 21) Iq‘*
230 » Y203 Z:02 )

;3 2¢ 1G—210 s
’ ’ ;o2 (c) $4 15 VU (d) i 19 Wi

2.2 3 A—1075

2 ’ Fig. 3 Microstructures of Al— 1075 coating before and after

3 Al—1075 . thermal shocking test



%7 H I, S S IR IR B A SRR 51
, AI— 1075 .
,  3a 5 KF—230 SEM
3 3b 6
’ H 3c
15 s
3 3d 19 s
. KF—230 10
. 15
. LG—210 ,
6 , 7
13 . GO
2.3 SEM (c) PR ISYUR TP R (d) R 15UUE — WL FR
SEM . 4  Al—1075 5 KF—230 SEM
SEM Fig.5 SEM microstructures of KF— 230 coating before and

19

(c) PAME 190 T B L 4R

(d) PR 19% — WL TR

after thermal shocking test

Sa, b , KF—230
Al— 1075 , . 15
5S¢ . 5d 15
,  Al—1705
6 1G—210 SEM

4 Al—-1075 SEM
Fig.4 SEM microstructures of Al— 1075 coating before and
after thermal shocking test

439 b ’
b o 19 .
(TGO), 4c o ’
7102 , 7102
. TGO .
Fig. 6
’ o 4d
19 ,

6 LG—210
SEM microstructures of LG— 210 coating before and
after thermal shocking test

SEM

6a, b , LG—210

13 ,



52 B o ¥ # % 28 &
. 6¢ 6d 13 ,
2.4
SEM )
. , / .
(TCO )9 . TGO
’ , TGO
’ 4(1’ 507 .
6¢ , TGO
TGO ALO;  Cra0s . .
‘ ’ ‘ 3 &% %
AL0s ’ ' (1) Al— 1075 ,
24.66 MPa; KF — 230 .
ALOs ’ 16. 06 M Pa,
TGO ,
| O ’ (2) Al—1075 X
’ ' 1G—210 7
. NiO ,
, / TGO/ :
3)
’ ’ . TGO ,
’ ’ TGO
710 2 NiCoCrAlY ,
, [ : .
[n. , 2002, 31(2); 1—4.
( [2 ’ ’ [J.
’ , 2003, 24(1); 65—67.
) ( ) 03 ’ ’ !
’ [J. , 2001, 37(2): 151— 155.
’ ’ . B . 1970

Email; pke2003c911 @126. com



2007, Vol . 28, Na.7

TRANSACTIONS OF THE CHINA WEIDING INSTTTITION |

mushy zone and solid zone during laserplasma hybrid welding
which takes into account the suiface tension, heat buoyancy and
electromagnetic force in the welding pool. The velocity and tem pera-
ture distributions in weld pool were numercally computed to study
the effect of electromagnetic force on the flow and convection heat
transfer in weld pool. Results show that the electromagnetic force” s
effect is negligible and the surface tension is predominant at the ini-
tial formation phase of weld pool. With the increasing of the depth of
weld pools the eddy induced by electromagnetic force appears at the
bottom of weld pool and results in deeper and wider weld pool. The
hybrid welding experiments on 1420 Al— Li alloy show that the comr
putational results agree well with experimental results.

convection
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Effect of nanostructured ceramic powder on particles character-
istics and coatings properties FANG Jianjun LI Zhuoxin, SHI
Yaowu, JIANG Jiammin (School of Material Science and Engineer-
ing: Beijing University of Technology, Beijing 100022, China). p4l
—44, 48
Abstract

wear resistance and cormwsion resstance nanostuctured coatings can

It has already been got attention that excellent

be prepared by themnal spraying nanostructured powders. The veloci-
ty, temperature and size of particles of arc spraying different contents
mi cror/ nanostructured powder were measured by spraying watch and
scan electron microscope. And the deformation of different particles
was observed by optical microscope and 3D surface profile, the effect
of micromand nanostructured powder on the flight characteristics and
deformation of the particles was analyzed. Mechanical properties of
ooating were tested. The results show that micron/ nanostructured
powder can improove bonding strength and toughness of the coating

and non-direct relationships exist between the powder size and the
particle wearing resistance of coating, however, the erosion resis-
tance of the coatings intensively depends on the powders size. The
influence mechanism of micro/ nanosturctured powder on the particles
characteristics and coating proerties were investigated.

Key wards:  arc spraying; micron/ nanostuctured ceramic;
ceramic composite coating; partides characteristics properties of
coatings
NiCrBSi coatings by microplasma spraying HE Dingyong',
ZHAO Tidong”(School of Materials Science and Engineering, Beijing
Univessity of Technology, Beijing 100022, China; 2. Surface Eng-
neering Institutee RWTH Aachen University, Aachen D— 52070,
Gemany). p45— 48

Abstract:
steel substrates by microplasma spraying (MPS). The influence of

The NiCrBSi coatings were deposited onto St37

the spraying parameters such as substrate temperature, plasma gas
flow rate, electric current intensity and spray distance on the mi-
costucture and properties of coatings was investigated by means of
statistical experimental design. The coatings were studied in tems of
their microstructure using optical microscope. The suface roughness

of the coatings was measured by a Perthometers M4P 150. And the

oxygen content of the coatings was detemmined by a LECO TC316 gas
extract equipment. The results showed that the spraying pamameters
influenced significantly on the properties of the coatings. The coating
wughness decreased with increasing current intensity and substrate
temperature. The oxygen content in the coatings increased with in-
creasing substrate temperature and spray distance. Most of the coat-
ings had a hardness over 600 HVO. 2. The coatings exhibited a high
bonding strength about more than 50 MPa despite relatively low paiti-
cle velocities.
Key words: microplasna spraying; NiCrBSi coating; spray-

ing parameter; coaling properties

Microstructures and properties of three kinds of thermal barrier
PAN Kegeng', HUANG Chengquan’> FAN Hongferg’
(1. Production and Study Office, Helongjiang Engineering Institute,
Habin 150050, China; 2. Shenyang Liming Aero-Engine Group
Corporation,  Shenyang 110043 China; 3. Datang Qitathe Power
Genenationg Co., Iid, Qitaihe 154600, Heilongjiang, China). p49
—52
Abstract

coatings

Three kinks of thermal barrier coatings (TBC)
were prepared with plasma spraying and microstrutures and proper-
ties of the coatings were analyzed and compared. The results shows
that the bonding strength of A= 1075 TBC is 24. 66 MPa which is
the highest strength and has great thermal shocking resistance. The
bonding strength of KF— 230 TBC is the lowest, 16. 06 MPa. The
bonding strength of LG— 210 TBC is higher; but has the worst ther-
mal shocking resistance. The analyss shows that the thermal grown
oxide (TGO) plays an important role in failure of the TBCs. TGO is
the origion of cracking, and is the passage of crack expansion. It is
the weakest in the system. So restriction of TGO is a key method to
increase the bonding strength and improve the themmal shocking re-
sistance of the coating.
Key words:
poperty of the coating; plasma spraying

thermal barder coating; microstucture and

Influence of longitudinal direct current magnetic field on mi-
crostructure and property of AZ31 magnesium alloy TIG welded
joint LUO Jun TIU Zhengjun, SU Yunhai, TIAN Yu (Depart-
ment of Matenial Science and Engineenng, Shemnyang University of
Technology, Shenyang 110023 China). p53— 56

Abstract
in TIG (tungsten inert-gas) welding of AZ31 magnesium alloy to im-

Longitudinal direct-current magnetic field is used

prove the welding property of magnesium aloy, the influence of dif-
ferent magnetic current on welded joint is analyzed. It is found that
the joint is texture varied apparently after magnetic field is added.
The microstructure in weld is refined. Lots of sphere-like second
phase particles appear on the grain boundary and the quantity in-
creases appatently, the micrwstructure in HAZ Cheat affected zone)
is also refined. The quantity of second phase is decreased from weld
to HAZ. It is revealed that weld consists of @-Mg and - Al;Mg;7 by
X-ray diffraction. With proper processing parameter; when the mag-
netic currentis4 A, the tensle stength and hardness of welded joint

are increased apparently, thus the mechanical properties of welded



