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Optimization of the Preparation Technique of MCrAlYs High Temperature Seal

Coating and Its Performance

YANG Wei-hua
(National Key Laboratory of Science and Technology on Power Beam Process, Beijing Aeronautical Manufac-

turing Technology Research Institute, Beijing 100024)

Abstract: Three-layer MCrAlYs high temperature seal coatings were prepared on K77 alloy by low pressure
plasma spray (LPPS) and air plasma spray (APS). Its metallographic structure, bonding strength, surface
rockwell hardness(HR15Y) and anti-particle-blast performance were tested. The results show that the spray
power is the key factor of the coating performance. The higher the spray power is, the better the particles
melted. Therefore, the coatings will have higher bonding strength and better anti—particle-blast. However, if
the power is too high, the coatings’ surface hardness will change into higher value and do more damages to
blades. As a result, the points to find a suitable power to keep a balance between the bonding strength and the
surface hardness for applications. It is found that 31 kW is better for the coatings in the test range.
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Porous Metallic Abradable Seale by Plasma Spray
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Fig. 1 Thermal spray seal coating and its working principle”
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Top coating: F3
Air plasma spray + 500 °C heated

Middle coating: F2
Air plasma spray + brazing

Bonding coating: F1
Low pressure plasma spray + brazing
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Fig. 3 Structure of the coatings
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Table 1 Spray parameters of the coatings

Coatings Equipments Parameters

Vacuum:5~10 kPa; Ar:40 L/min;
ZDP-1700 H,:12 L/min; power 35~40 kW;

Bonding
. (LPPS)  standoff: 270 ~ 300 mm; powder
coating
rate; 40 ~ 50 g/min; carrier;
10 L/ min;thickness:0. 13~0. 18 mm
Brazing with middle coating
SWS30 ;
1 000~1 100 C for 15~20 min,
(Brazing .
cool to 550 C in furnace, to
furnace) )
room temperature in furnace.
Ar. 50 L/min; H,: 9 L/min;
power; 32~35 kW; standoff ; 90 ~
Middle  APS3000 100 mm; powder rater: 50 ~
coating (APS) 60 g/min carrier; 10 L/min;
nozzle: GH; thickness: 0. 25 ~
0. 30 mm
Brazing with bonding coating
SWS30
1 000~1100 C for 15~20 min,
(Brazing o
cool to 550 C in furnace, to
furnace)

room temperature in furnace

Ar;60 L/min; H, ;9 L/min; pow-

er, P; standoff: 100 ~ 110 mm;
Top APS3000
) powder rate; 40 ~ 60 g/min,
coating (APS)
carrier; 10 L/min; nozzle; GH;

thickness: 2. 4~2. 6 mm

Note:P is 36 kW, 31 kW, or 25 kW; named 1 £ ,2# ,3 &
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Fig. 4 Diagram of the bonding strength test
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Fig. 5 Metallographies of the section of the coatings
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Fig. 6 Morphologies of the surface of the coatings
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Fig. 7 Bonding strength of the coatings
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Fig. 8 Anti—particle—blast testing results of different coatings
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Fig. 9 Surface rockwell hardness of different coatings
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