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Fabrication of Agglomerated Cr,0; Powder for Plasma
Spray Coating by Spray Drying Process
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‘(Received December 19, 1997)

ABSTRACT Plasma sprayed ceramic coatings are widely used in various industrial fields to improve their
properties or to reduce the production cost. The ceramic powders for plasma spray coating have been mainly
manufactured by spray drying or fused+crushed process. In this study, chromium oxide which has better
mechanical propetties than those of the other ceramic was selected and agglomerated chromium oxide powders
for plasma spray coating were produced by spray drying process with a various processing condition. The
large hollow powders and the harsh surfaced powders are formed at high slurry feed rate more than 163 g/min.
and low binder concentration less than 2wt.%, respectively. These powders cause the considerable decrease of
flowability and apparent density. The powders produced by spray drying process have the spherical shape with
the mean size of 45 um, but these are shown lower apparent density and flowability than the powders pro-
duced by fused+crushed powders. The plasma spray coated layers by spray dried powders are shown a differ-
ent microstructure with that by fused+crushed powders in porosity shape, but their properties such as density,

hardness and bond strength are similar.
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Fig. 1. Effect of powder concentration in slurry on the

(a) particle size distribution and (b) flowability and ap-

parent density of the spray dried Cr,0, powder (Feed

rate; 28.6 g/min, PVA: 3 wt.% per powder weight).
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Fig. 2. SEM micrographs of (a) an external appearance
and (b) cross section of spray dried Cr.0, powder with
powder concentration of 19 wt.%. ‘
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Fig. 3. Effect of slurry feed rate on the (a) particle
size distribution and (b) flowability and apparent den-
sity of the spray dried Cr,0, powders (Powder con-
centration: 19 wt.%, PVA: 3 wt.% per powder weight).
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Fig. 4. SEM mlcrographs of (a) an external appearance
and (b) cross section of spray dried Cr,0, powder with
of slurry feed rate of 181.8 g/min.
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Fig. 5. Effect of PVA concentration on the (a) particle
size distribution and (b) flowability and apparent den-
sity of the spray dried Cr.O, powders (Feed rate: 28.6
g/min, Powder concentration: 19 wt.%).
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Fig. 6. SEM micrographs of spray dried Cr,0, powd-
ers with different binder concentration: (a) 0.5 wt%
PVA and (b) 3 wt% PVA.

4= 3tk & PVA Arjeke 23 Bwe] 9lx, 21 7)
Lol 2 G 937 o} f-5TolE & o
g 93]S o= glvh 19 60l PVA H7lgke] 0.5
wt.%, 3wt.%% 7}t A2 27 2S5 fre s
243 Fo] 27 £%9) SEM Ak3le el
TelA & 5= olEnket o] 0.5 wt.% PVAZ) Fr}
d Afeles 29 27 =19 39 S99 2]
A8 Fu 3i7) vl AlslA] BelEe] AlgE 84e] ¥
o] gl 2L o 9k ol2d gL 2§
TE ART UARY vlhabe) o)F) HAR o=,
ola1dt B Qo] ZYEUzte] nhAH-& 4
A FEEZ A= 7o @sch 3 3
wt.% PVAZ} 371 A-92 =8 £ ¥ &
T 2A o]FoE Ao 2 g 3 4 E
IR FAE 32 4 st & PVA BXF
7bell W8 FEFE F7Rs PVAC) 28 98 A1
AY e}, AFANE F21E PVAS 1A 8
zhgof) &g Ao g APzbeofxlct.”

olAke] Az Re] Talzrl LAHE 2 Fuhe

Journal of Korean Powder Metallurgy Institute

. NI Y A .
Fig. 7. SEM micrographs of (a) spray dried and (b)
fused+crushed Cr,0, powder for plasma spray coating.
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Table 1. Properties of spray dried and melted+crushed
Cr,Q, powders

Powder i
Properties Spray dried Melted+crushed
Flowability (g/sec) 0.54 1.01
Apparent density (g/cc) 1.07 2.14
Mean size (JUm) 45 42
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Table 2. Properties of plasma spray coated layers by spray dried and melted+crushed Cr,(), powders (Spray dis-

tance: 9 cm, Power: 35 KW)

Propertics of plasma spray coated layer

Powder feed

Powder Thickncss (um) Hardness (Hv) Relative density(%) Bond strength (psi) ratc (g/min)
Spray dried 215 980 9.4 3185 90
Melted+crushed 90 1008 96.3 2795 65
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Fig. 8. Cross section of plasma spray coated layers by
(a) spray dried and (b) fused+crushed Cr.Q, powder.
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