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Abstract: The ceramic gradient coatings of Al:Os and selffluxing alloy were deposited by detonation

gun spraying. Experimental results show that the ceramic gradient coating of matrix/ Ni60/25% A 1,05
+ 75%Ni60/ 50% A1.0s + 50%Ni60/ Al:Os has good cohesion, low residual internal stress and

mitigative thermal stress. It is also found that the ceramic coating of Al:03is ¥~A1:03, but the pow der
is 60— A1203 by XRD. There is a phase transition during the processing of spray. The ceramic gradient
coatings can apply to thermal barrier and wear resistance coatings under bad working atm osphere.
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Table 1 Specification and composition of spray pow ders
/wt%
/I,lm
Al,03 Ni Cr B Si Fe
oA 1,05 45 76 99. 98 - - - - -
Ni60 76 100 - bal. 15 18 3 45 3.5 5.5 < 14 0.7 1.0
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: : Y40 X
Ni6O0  Al20s ; 71
1 A
Al20; ; B Ni60 Al203
, C D 25%  50% ALO: 2
: B2
D 0.8 0.9mm ) A BC D
1.3
ALLO, Al0,
Al;0, Ni60+50 A1, 0,
Niso+ 25A1,0
Al,Q, Ni6l+ 25 A1, Q,
Ni60 Ni6l Ni60

1020 1115

T

Sample

A

Fig. 1

Iustration of design of D—gun spraying coatings
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Fig.2 Partial section morphologies of D—gun spraying coatings
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H « YALO, Table 2 Microhardness distribution of the coatings section
1000 i
25% A1203+ 50% A1203+
i Ni60 , _ Al203
0 Jd. . g 001 75% Ni60 50%Ni60
200 400 600 80.0 1000 hvoool fveod bveod 7 hivaoo
[dcg Hm Hm Hm Hm
1000 A - - - - - - 1245 | 293
« 3 Al Oy
¢ Y ALLO, B | 552 67 - - - - 1158 | 828
. C | 491 68 - - 945 374 | 1156 | 495
300 D | 581 67 740 168 864 164 | 1224 | 580
0 e 3
200 400 2:?"’23 800 100.0 Table 3 Residual stress of the coatings
A B C D
3 x (a) AROs  : (b) /MPa_ | 125.40 | 91.40 [ 16.99 | 12.20
Fig.3 XRD patterns of (a) Al,03
powder; (b) surface of the coating
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