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Optimization of the spray parameters for plasma spray coating of alumina ceramic

oy, AdF
AAFAATRE A=A FHY
1. A&
Eg=n &AleS 1 &3 Add 22E 12, 25 E=v 39 A &8 EA
ANA 859 We EUE mE3 B9t geHes IPAE £ A& Wyeld. A2 Hybrd
ICHIC)® AH8& 918 da A=Y 3¥ 245718 A% o Eot=v §Aa”7€9 &8 7}

Aol AESHI .

¥ HICE A7124 7182 dfE 22 45794 7188 AMg3tn dvt &2 ¢Fry
7w AZ|EQA EAL 7Y, W EAo] Y] wfEd 4% FEEokAME qHI FA
He2 ol gt 53 ¢ WEEAH] 27HE dF HICE EA718L AINGG 22 A=
& A= 2AE e AHgsta oy, obF dwtHog ALgHI|dE I Az 2F
Hi o WEEAES MMAAE F Ae E g WS &FuY ARt Ee FAE HAss
€ Wloltt. & BdEAHo $5¢ 457w ¥F A AW FEE FASAEE e ¢F0
U Agte s Egx=vl gARETeRA HEEY S AUANE £ AT

2 d7dMe ¢Fuy Mg e Al e Et2vt §ArmREE R BEAAY)
o] Haztel SAIARPEEY HUSE AT E=v $A1ER8 23S dA%e d 3t

2. 43799 2 4948

4412 A RAZE Al 075 &8 AMESAT. Al 7075 52 7M1 d3=Es ¢
3, AFF =t F=7t vla A Fobd UF Hybrid ICH 719 £A2 AH&3a 3l

dd Azt Z"E A% Aty AR ES dudy AR2RH 95%9 €& 7HA 3,
Y=7t vAE EFG(ALO:) AEEE ARSI, AlEtEe AIAR ST Al 2ok AR
HE Eol7l A#A B=(hond)ZBE 3tHen, 2EIYE £2¢ d=7F 8wy w2 Ni-5Al
o] ZA4E 7HAE 4 AR ZE AH&Sdnh AHEE E2EY UDE A2 Table 19 yE
WA

Table 1 Characteristics of powder used in this research

Property| Chemical Composition Size Manufacturing
Powder (wt%) (p#m) Method
Alumina Ceramic 995 ALO3 -20 +5 |melting &crushing
Bond Coating Ni - 5Al -45 +11 atomizing

£ALE 9% AAY FAHozA ¥ B A"(grit blasting)& F33Ho, ojm 1
(grit)2 20 mesh X5 ¢Fujy 2898 Ag3tgn. oA ATAFZRE 20 meshd 27
& A8 e o, o 7p¢me £ FUAFL/(RA)E & F Ay

Zgtznl LA} AW Sulzer-MetcoAte] M1100C Al 2"l F4 A (gun)& AHE34

Zeg=ul GAMESE WS BREtn ggEA Bout, B AT gFuy Mg S
Zul EANSEREAE B24F X, AAEH(njector) 27, QA A, $AAH, Ar %, 22
FFM2 7%, B2Y $3FL AT EA AY93Ht. Table 2914 & A8¥FETN 2094
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Table 2 Plasma apraying parameters and experimental range

Level .
No Parameter 1 2 3
1 |Powder Feeding Position Top Bottom
9 Injector Diameter 15 18 2.0
{mm)
3 Injector Distance 4 6 3
(mm)
4 Spray Distance 100 115 130
(mm)
Plasma Gas
® | Flow Rate (Ar)(SLPM) 40 46 52
Powder Carrier Gas
6| Flow Rate(SLPM) 28 35 42
7 Powder Feed Rate 16 24 39
(g/min.)
Table 3 Experimental arrangement of plasma spray coating parameters
Powder | Injector | Injector | Spray |Ar Flow |Carrier Gas| Powder
No. | Feeding |Diameter | Distance | Distance| Rate |Flow Rate |Feed Rate
Position | (mm) (mm) (mm) | (SLPM) | (SLPM) | (g/min.)
1 Btm 18 8 115 52 35 16
2 Top 15 4 100 40 2.8 16
3 Btm 2 4 115 52 2.8 24
4 Btm 18 6 100 46 2.8 32
5 Btm 18 4 130 40 42 24
6 Top 2 8 130 46 2.8 24
7 Btm 2 8 100 46 4.2 16
8 Btm 15 4 130 46 35 16
9 Top 15 6 115 46 35 24
10 Btm 15 6 100 52 42 24
11 Top 2 4 100 52 35 32
12 Btm 15 8 115 40 2.8 32
13 Top 1.8 6 130 52 .28 16
14 Top 18 4 115 46 4.2 32
15 Top 15 8 130 52 42 32
16 Top 2 6 115 40 42 16
- 17 Top 1.8 8 100 40 35 24
18 Btm 2 6 130 40 35 32
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Fig. 1 Effects of the plasma spray conditions on surface roughness

SAlzA ] W] g fAAYELY FHZAAE Fig. 204 BAEG &AI”8EES
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Fig. 2 Effects of the plasma spray conditions on deposition efficiency
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