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Fig.1-1 Principle of Air Plasma Spray
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Fig.1-2 Schematic of Vacuum
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Fig.1-3 Principle of Water Plasma Spray
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2-1 (GH30)

Table2-1 Chemical compositions of nickel-based alloy (GH30)

C Cr Al Ti Fe Ni

< 0.12 19.0 220 < 0.15 0.15 0.35 < 1.0

NiCrAlY ZFOQ 8%Y203
ZFOZ 8%Y 203

2.2
1. ( GDP-K
DPSF-2 XRC UP6 SR-1
GP-80 )
2, (
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4. p-2

-15-



2.3

231

0.5MPa

2.3.2

AB

2.3.3

JSM-53 Link
D/IMAX-y A X

( 0.02mm)
HX-1000
VIDAS

. XG-5-12

LIBROR AEU-210

100 300mm

XRC UP6

F502
UP6
@16mm

24

10

-16-

(16#

)



2.34

2.3.5

2.3.6

2.3.7

10
110

2.3.8

200g

1100 1200

20

LIBROR AEU-210
1100

-17-

VIDAS

HX-1000

400# 600# 800#

1000#



100mm 120mm

150mm
600A 50V H2(99.999%)0.3MPa Ar(99.99%)0.8M Pa
200I/h Ar 100 ft3/h H, 10 ft3/h
90° 1000 /min
3.1
3-1 3-2

Fig.3-1 Morphologies of Ni/Al feedstock powder
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Fig.3-3 Results of EDX surface scanning analysis of
cross-section of Ni/Al feedstock powder
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Fig.3-4 Results of EDX analysis of Ni/Al powder with
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spray distance 100mm(a b:Morphology of powder ¢

d: Composition of different location)
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Fig.3-5 Results of EDX analysis of Ni/Al powder with
spray distance 120mm(a b:Morphology of powder ¢

d: Composition of different location)
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Fig.3-6 Results of EDX analysis of Ni/Al powder with
spray distance 150mm(a b:Morphology of powder ¢
d: Composition of different location)
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Fig.3-7 Results of EDX surface scanning analysis of
cross-section of
Ni/Al powder with spray distance 120mm
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Fig.4-1 Typical microstructures of Ni Al coating
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Tabled-1 Coating porocity at the different spray distance
(mm) (%) (%)
60 6.43 4.01 5.13 7.87 5.86
K 80 6.093.736.78 5.71 5.58
FF 100 2.552.841.23 1.57 2.05
M 120 5.49 7.05 7.40 4.48 6.83 6.25
KK 150 9.77 5.87 3.83 7.44 6.34 6.65
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Fig.4-2 Variation of coating porocity with spray distance
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Fig.4-3 Microstructures of Ni-Al coating at the different current(a.450A b.600A)

4-2
4-2
Table4-2 Coating porocity at the different current
I A (%) (%)
Y 450 457 4.38 2.35 3.78
K 500 2.72 3.49 2.32 2.84
M 550 1.852.41 252 2.26
F 600 3.654.46 6.60 4,90
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Fig. 4-4 Variation of coating porocity with current
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Fig.4-3 Microstructures of Ni-Al coating at the different flow
of secondary gas (a. 0 ft/h .6 ft*/h)
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Tabled-3 Coating porocity at the different flow of secondary gas
(ft3/h) % %
Bl 0 2.154.63 3.44
N1 6 1.36 2.12 1.74
M1 10 1.441.64 1.54
X1 15 3.425.51 4.47
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Fig.4-6 Variation of coating porocity with flow of secondary gas
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Table4-4 Coating porocity at the different flow of primary gas
(ft/h) % %

M3 100 3.292.24 2.77 U=50Vv
BN1 150 4.52 2.86 3.69 U=58v
KN1 200 4.34 1.79 3.07 U=70v
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Fig. 4-7 Variation of coating porocity with flow of primary gas

4-7
150 ft3/h 100 ft3/h
150 ft¥/h
100 ft3/h 150 ft3/h
150 ft3/h
200 ft¥/h
Ni-Al 100 ft3/h
4-5

4-5
Tabled-4 Coating porocity at the different spray gun moving speed
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Fig. 4-8 Variation of coating porocity with spray gun moving speed
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Fig. 4-9 Simulation curves of variation of coating thickness
with spray gun moving speed
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Fig.4-10 Results of EDX surface scanning and microstructure

of coating for spray distance of 80mm
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Fig.4-11 Results of EDX surface scanning and microstructure

of coating for spray distance of 120mm
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4-12 150mm

Fig.4-12 Results of EDX surface scanning and microstructure

of coating for spray distance of 150mm
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