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High-speed Tribological Properties of the Nano Al,O;—13%TiO, Coating
Added La,O; by Plasma Spraying
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Abstract: The nano-ceramic coating was prepared by plasma spraying with nano Al,O;—13% TiO, powders
as raw material added a small amount of La,O;. The friction properties were tested on the MMS—-1G high -
speed friction and wear tester, and the morphology was observed after wear by scanning electron microscopy.
The results showed that the coatings exhibit typical layered structure and have a good bonding interface. In the

high-speed friction and wear test, the coating friction coefficient is decreases with the increase of the load, and

the expansion of micro—crack causes the coating to peel off, leading the wear rate to increase.
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Table 1 Process parameters of plasma spraying
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Parameters Ni/Al-coating Nano-coating
Current/A 510 516
Voltage/V 50 80
H,/(L « min™") 1.0 1.6
Ar/(L ¢« min™") 60 35
Feed rate/(g * min™') 14. 2 6.8
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(a) Morphology of nanostructured agglomerated powders(SEM) (b) EDS of point A (¢) Structure of nanostructured

agglomerated powders(TEM)
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Fig. 1 Morphologies and EDS analysis of agglomerated NAT13 powders
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Fig. 2 Micro-morphologies of the nano—coating

2.2 REWSEEZERER

B3 g A TR 480 2% AR 1 TR 2 ) B 4 PR B % i
Wi 4. w B AT A, NATL3 I J2 Y 8 48 R 5
T NATL3 =306 La, Oy 3 2 Y E 48 TR KL B3
La, O, MTRJZREF B0 i 10 NI 25 N iz
W/ R BN La, O, 3RJZFEA F i 2B E ik
o WEUR A AE 10 R URLAE % J2 R 3 A 3 2
WL T P38 0 40 /N 114 B e ORI JSCRE T & et
La, Oy B94E T 8 T S hnan 4k L [ 58 L 7 0R Z 5
R 2 BT SRR BRAE T . (015 1 U4 J22 R 48 TR

WA . 3 5 AT 19 T i3 o8 299 K W 88 O3 J2= A T X
S 50 Y JEE AR v o T B R v T T S A
HRG A T U2 2 BT VR IR 2= R T 52
FB O CIL AL 4) . DT R IR ok J2 8 45 IH 8
1 La, Oy AU N FEAR T 3R J2 16+ B #5242 3l id 72
H A JEE DR 2R B R B T AR R SRR IR La, O,
JEE 5 RO A

0.45

0.40

0351 NAT

030

0251

Friction coefficient

NAT+3% La,0,
0.20

015

Loading /N

Wear rate / (10° mm?*-N"'m)

NAT+3% La,0,

5 10 15 20 25
Loading /N

(a) Friction coefficient (b) Wear rate

[ 3 7S [) 2 AT T 94 J2 1 B 45 R R % BB 4 8 (25 m/'s)
Fig. 3 Friction coefficient and wear rate of the coating at

different load (25 m/s)
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Fig. 4 Morphologies and EDS analysis of the coating

337

269

© 202
[§]

134+
T WI

67 1
0 AA,I\J Ti Cr
— - : ‘ ‘ - :
1 2 3 4 5 6 7 8 9 10

E/keV

& 5 & 4(b)H B A EDS
Fig. 5 EDS of point B in figure 4(b)
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