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Abstract: Using nano -Al,03 powder material as the coating stuff, laser was employed to remelt the plasma spraying coating.
Composite ceramic coating of Al,03+ 13% Ti0,/ nano - Al;03 was formed on 45* gteel surface. The microstructure of laser remelt-
ing nano- Al;03 composite ceramic coating was investigated by using X-ray diffraction and scanning electronmicroscopy, and the
corrosion behavior of the coatings was studied. The results show that lamella structure characteristic of plasma sprayed coatings is
eliminated after the laser-remelting. The metastable Y -Al,03 in the remelting area transfers into stable phase of a -Al,03 and
composite ceramic coating consists of a-Al,03 and Ti0; on AL,O3+ 13%TiOy/ nano -Al,03 coatings. So laserremelting nano -
Aly03 ceramic coating has higher densification and better corrosion resistance than plasma sprayed Al,O; and Al,O3+ 13% TiO,

coatings does.
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1.1 MK

K 45 S8 AR RL, SRR R4 30 mm x
20 mm % 10 mm, FHFRL ALOs K TiO, Ky A Ki B 35 K
40~ 100 Um, NiCrAl ¥y ARiJE 4 35~ 105 Pm; 42K
ALOs Hiki R~} 25 50 nm .

1.2 REH& TZR&&

KB 7 WA TE NiCrAl / ALOs+ 13%Ti0,
F ALOs W2 . 55 B TR T2 K S5O0 SCHR[ 15,
16], NiCrAl 2 & # %76 100 Bm LA A; ALO; &
ALOs+ 13%TiO, ¥ = 5 L 7E 800 Pm LAPN, —
WA JE B A 200 Pm, ¥ 2 JE I 20 2 22 YR
W AT IR AR R E, YK ALO; B R
WA CE B ALOs+ 13%TiO, M % /= £, FIH]
NEL2. 5kW $RIEHI CO, WOLAR AT RS, KediDh
% 100~ 200 W, FHEEE 1~ 1.8 m/min, JEBEH
1 mm, @AERY.
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Bl 1 S5EFmieR ALO, Mg %I = ¥ 1 A9 SEM JE 3
Fig. 1 SEM morphology of cross section of
plasmasprayed Al,O3 ceramic coating
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Fig.2 XRD pattern of plasmasprayed

A1,03 ceramic coating
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Fig. 3 SEM morphology of cross section of
A1,03/TiO; ceramic coating
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Fig. 4 SEM morphology of cross section of
AlO3+ TiO2/ nano -Al,03 coating

3 LA MR T 5 L A

K5 BToR A 24 h WA LG 56 B &R 2R
FELE 10% HCL 9 F3 b ) s 2k i 28 . el Pl T
N, TR kR A 2 B N ) AR A R AR S R 0 .
TR 5 h W) JE R E SRR B, DL ALOs+ 13%TiO2
HIfE R ERi Rk 8 &K, ALOs+ 13% Ti02/ nano -
ALO3 ¥R JZ 10 J85 b o B B8 R 8 de /D, BT & 0 2R AR
ZAK AEIEMS h 5, B4 ALO; ¥R E I ) i &
PR ALOs+ 13%Ti0, K152, H.BEH JE hinf [a]
(38 0 g b 5T B B R 3 B 2, T ALOs+ 13%
Ti0»/ nano -ALOs ¥R 2 I & MU R4 R A A B/, H
22 AR 4k f o P L X BT S R LR
m, TiO, B s B MK (1 845 C), &
5 BE A R, 3E 78 B ALOs FURL 8] 1) 25 B+,

180

= — ALO;
e — ALO3+13%TiO,
4 — Al,03+13%TiO,/nano-Al;,03

120 1

Corrosion mass loss/(gsm™2)

0 5 10 15 20 25
Corrosion time/h

K5 B REUR 2 B s 4 2k it 2
Fig.5 Variation of corrosion mass loss

with corrosion time of ceramic coating
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Fig. 6 Variation of corrosion rate with

corrosion time of ceramic coating
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Fig.7 Variation of corrosion rate with

thickness of Al,O3 ceramic coating
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