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Effect of Particle Size on the Characterization of Plasma Sprayed Al,O; Coating Layer
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Abstract An objective of this study is to compare the characteristics of coating layer of plasma sprayed fine AL, O, and
those of layer by commercial AkOs(Metco 105). The microstructure of fine AL(: coating layer was denser compared
with commercial ALO; coating layer. The surface roughness(R,) of the layer by the fine ALO, was lower compared
with that of commercial A)Qs. Thickness of splat for fine ALOs was 1.4/m while the commercial ALO: was 3.53:m. The
main phase existing in coating layer was of 7- ALO; and the fraction of a~ ALQ; in fine ALQs; coating layer was 8.39%
and that of commercial Al,O: was 13.79%. Microhardness was no great difference between the fine and commercial
ALQO, but deviation of the fine Al,O; coating layer was relatively large. Accordingly, the strength of splat of the coating

was expected that fine Al:O; was lower_ than commercial ALO; powder,
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Table 1. Plasma spraying parameters.
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Coating varzabie FINE ALO; METCO 105
gun type . MBN MBN
SPRAY GUN nozzle type 431 431
Ar-H, ‘ Ar-H,
pressure-primary, psi 100 : 100
GAS -secornidary, psi 80 . 80
flow- primary 80 - 80
—secondary 15 15
Ampere(A) 500 500
POWER Voltage(V) 80 ~ . 80
feed rate (g/min) 80 40
POWDER FEED vibrator air pressure (psi) 25 25
carrier gas flow 40 ) ' ) 30
spray distance (mm) " 50 60
gun traverse rate(mm/sec) 120 ) 120
" rotating speed. (m/min) 320 - 320
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SEM Microstructure
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Fig. 1. SEM microstructure of the powder and particle size distribution.

20~50m AEE o]F UL Bolx Q. 223 HF
EWUEE R.gHe 82me By} Fig. 2(b) ¢ ©td o)A
ZAA o] BA A u]8-§ Ao}t BELF dAtEe] &
Apgol] 22 EAF USE Btk =3 HFe £
Al 9= PYAHH 7)3-5o] FFH). Fig. 2(c) = b
o] AA ]| AHA R e 2 splat= FAHA (columnar) £3&
o] %o & wedx|of g}, o]2igt splatd] FAE 1.7~5.6
mojgon HFE 353mE M-ALO:S IFF dA=7] 12.
3mE sk HFYA=719] < 1/3.5°140}. Fig. 3
L fAEe) oy 9 gk dell 4 AAEEe 4§ JA
9} v} 8§ ‘%JZH Az e)7 Fdjabzlelt}. Fig. 3(a) ol
A e PR 8§ JAES splatIde A AE] e
A iﬂ’ll:} e B2 2547 FHde B4
splate] HEo & ols) PR 2 71T 5o] Bolx A&
Fig. 3(b) 9 Atz & 4= slok. Fig. 4& F-ALOs $4}
3 g9, 99 g gy v zAE Bl Axiye] A
AAlolc}. Fig. 4(a) ol Bl B w4 B3l A
A3 F-ALO; 49 HAAL dF 10m A=E o549
A HA dovt A el £ 48 32 U148 9t
go] A3t gl-go] FAHr) o7& F-ALOv} ¢
u|Aj5}7) Wl ol d¥ A} W FepRol sedso s <
AsHA Eol7tA Edled B 48 2 4§ 4 ¥

2 3} Fwe) 3FE el vlaste] §Al5el 2dE @
2HE7) Wl gL galEe] FAHE Aoz Yzhd).
a3ols B33l F-ALO:9 HF EWUXE R.EGE 52
m= M-ALO;8 Brh= 30% o4 ¥ ghé Byl
223 Fig. 4(b) 9 w4 o422 e 54L& M-ALOs 7
-5} v)8-F ket B8 48 dAEo] SARR] e
Wo] AT UYLS Bolx glov} YR BE LAMS
o] A8t 71T AY & Folo] vif ALt vjAzH]
& Rolx gt} 2T Fig. 4(c) & o] AA}Pu]|A
A3l A splate M-ALOs A B9l A= 2| F44
Zxo R o] Wkl 2 PR o3 glo splate] HF
g G F2F olFa Ut &4 splate] FAE
0.74~1.85mE 2gow FF 14molgdrt. Yukxo g
splat®] FA= o8] A (Eete] £5F, 4A (droplet) 2
A, 3d&s 5) o o f9-H AR HFYA}F 2719 1
/8% &2 Qich. F-ALO:9) 739 94] FH slxp=7] 4.
12m<)& sl HFdxre) < 1/3 2712 splate] F
'}117} HA 93-S ¢ 5 AUt Fig. 55 L4120 £A13}
= PS8R o) sdw o] At Abxlel)
Fig. 5(a) o4 2 PEL§UAEL splatvhes F A
Hol gl AXY Bol} LEL-§A F9olle B9HT
H3FZE o]Fo] splat Ale]ell £ (gap) o] YA =S




Fig. 2. SEM microstructure of the coatmg using M- Al,O; pow-
der.
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Fig. 3. SEM mlcrostructure of the partially melted partxcle in
the M~ ALO; coatmg
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(a) Surface Morphology

C3obth OB OBRY T

Fig. 4. SEM microstructure of the coating using F- AL:O; pow-
der.
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(a) Highly Magnified Cross Section

Fig. 5. SEM microstructure of the partially melted particle in
the F- ALO; coating.
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Fig. 6. XRD patterns of the M- Al,O; and F- ALO; coating.
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Fig. 7. Micro-hardness of the M- ALO; and F-ALO, coating
layer depending on indentation load.
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