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Al,O;- based multiphase ceramic coating of Al-CuO system prepared by
SHS reaction thermal spraying on AZ91D

MA Zhuang, LIN Peng, DONG Shi-zhi, L1 Zhi-chao

(College of Materials Science and Engineering, Liaoning Technical University, Fuxin12300, China)

Abstract: With SHS reaction flame spraying, Al,Oz-based multiphase ceramic coating was prepared on AZ91D by
introducing Al-CuO thermite into spraying materials. The results indicate that, the comprehensive properties of reaction
spraying coatings are better than those of traditional ones. The thermal-shock times of traditional spraying coating is 14,
the open porosity is 17.4%, the corrosion resistance and wear resistance are 24 and 8.5 times of those of the substrate,
respectively, while those of the reaction ones are 40, 15.2%, 37 and 10.6, respectively. If adding Ni-Al alloy as the render
and remelting after spraying, the comprehensive properties of reaction spraying coatings can be improved further.
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Table 1 Spraying materials components

Content/%

Spraying Sample
Thermite Ceramic aggregate

method No. Pure Al
Al-25%CuO  Al,03-20%TiO,
Traditional Bl 0 100 0
spraying B2 0 50 50
Reaction ) 50 50 0
spraying
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Table 2 Parameters of spraying process

Pressure of O,/MPa Pressure of C,H,/MPa T valve reading

0.8-0.9 0.11-0.12 4-7

P valve reading  Spraying distance/mm Spraying angle/(°)

8-12 150-180 60-90

I, FEMETHTSEME— 2 Ni-Al 2, BEnf A S5y i
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FLIRRFE G 5 C3).
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Fig.1 XRD pattern of reaction spraying coatings
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Table 3 Phase composition of coatings (mass fraction, %)

Al Oy Ti O, Al CuO CuAl,
55 <1 10 <1 5

TiAl; MgTi, Oy AlpMg;;  MgAlLO, Others
3 3 3 2 =17

B 55%, AL AT CuO 434t K1) 37.5%H1 12.5%
A 10%FAZE] 1%, B AL F CuO KR KA T
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Fig.2 SEM images of coatings of sample Cl: (a) Surface;

(b) Cross section
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Table 4 Results of thermal-shock experiment

Sample  Heating Thermal

. Ph
No. temperature/°C shock times enomenon
Coating breaking off and
Bl 400 1 substrate remaining
coarsening trace
Coating breaking off and
B2 400 14 substrate partially
remaining coarsening trace
Edge of coatings
1 4 4
¢ 00 0 breaking off
C2 400 50 Coating still being perfect
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Table 5 Porosity of coatings
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Fig.3 Mass loss curves of samples
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Table 6 Average corrosion rate of samples

Sample No. Spraying process Porosity/%
B2 Traditional spraying 17.4
Cl1 Reaction spraying 15.2
C2 Backing and remelting 11.3
C3 Sealing hole after spraying 0

Average corrosion Times of corrosion

2.5 RELFABA BT %

AR RE I TR B R th 2 P 3 o, 15
PR R R 6 Fril. K 3@ A,
AZ91D FEAARAEE 16 o A8 03 ey TR R 1 5
AL AR AT ok th 2 AEAR R A bR SRR, R
AR R A BEARYT, W 3(b)FTs. K 3 A
MR GURER E B e B2 2R C2 B i,
Fedl C3 JUFREAE M. 456K 5 s8R
R, RIE T PR R LB R AR B e . DAL,

Sample No. rate/(gm >h ") resistance improved
AZ91D 3209 1.00
B2 133.8 23.98
Cl 86.34 37.17
C2 20.13 159.4
C3 1.714 1872
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Table 7 Wear volume and relative wear resistance of samples

Wear volume Relative wear
Sample No. 3 .
loss/mm resistance

AZ91D 3.72 1.0

B2 0.44 8.5

Cl 0.35 10.6

C2 0.26 14.3
£
3 ZHik
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