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Tribological Behavior of Thermally Sprayed Nano Composite
Chromium Carbide
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Abstract

Chromium carbides have the excellent wear properties as transition

carbides. Their tribological

applications were studied recently.

metal
The nano-sized

ceramic could enhance the mechanical and electronical properties of materials. In this
study, it was observed to test the wear of the coated surface of nano-sized
chromium carbides. The nano-sized chromium carbides were produced by sol-gel
processing. Coating surface of produced powders was obtained from plasma spraying.
Wear test of coating surface was held increasing temperature. The friction coefficient

and the wear loss were testified in dry environment. And the worn surfaces were

analyzed by XRD and SEM.
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Table 1. Spray drving condition

Spray Drying Condition
Atomizer speed | 9000-93001.p.m
Feed rate 1 Vbour
Inlet temperature 200 C
Outlet temperature 100C
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Table 2. plasma spray condition

Item | Subs- | Thick- . L
Coati rate | ness Coating Condition
. Ring } 400/ | Carvier gas : 1Smig
Ceramic
Coati Plasnma : 5004, 75V
ir
2 | Plate | 60010 Gas : Ar 100, B, 20
Bond Ring | 40 | Carrier gas : 15mig
Coati Plasnm : 5004, 75V
it
% | Pate | 60 | Go: Ar 75, H,20

Figure 1. Schematic diagram of wear tester
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Figure 2. XRD of produced chromium powders
and commercial powders
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Figure 3. Micrograph of chromium carbides
powders shows (a) nano-sized
powders and granule powders and
(b) micro-sized powders and granule
powders.
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Figure 4. Powders analysis from distribution of

chromium carbides

3.49 234 % n @

Fig. 2& XRDo| 93&lA 22 F 7tulol=
E2o) §459& L ¥ojm gtk XRD
4°/mine. 2 20-80° 24 EAM&R
P BE vle o] 22 F Flupoj=yg
CrsCzol 2 R E39 CriCsd 41
g —?— =3

9)
2
o]

7+l oxide’t A&
peakd 7RO 2 Bo}A
717} 4%

Bolx Yot
M FA m
YAE o|F 1 USS
Y378 £EI
vEAzs 29 AV|E U=
B, A83 717+ MICROTRAC-X100°)}
Uxarle EgL < 60molA 7H3
FefE HPLed, vpoja 2 I

ok 40l A F2 EFF YEHE Ho
th o] =719 Y= &4 ﬁ%‘3¥71°11
FHE ATse BG 2o,
o f4=te) V)& EASE

rate, atomization speed, viscosity

£ npojaz 4zt A

3719 Yarge] ¥
RBolm gt} Fig. 4
ntelz® A7|Y 2E

=]
=
24 4
1

[o]
3o
AZE

N
L ot o &

ak
5
=43

B
e

O

k=R
pen
KX
R
Al

z

2
e

Az
24F feed
5 o] th{6].

ﬁb

©

Porosity (%)

Micro Nano
Specimen

Figire 5. Porosity of sprayed coating surface
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Figure 6. Micro-hardness of sprayed coating

surface
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Figure 7. Result of friction test in the range

from room temp. to 600C
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Figure 8. Result of wear test in the range from

room temp. to 600°C
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(a) Nano-specimen in room temp.
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(d) Micro specimen in 600 T

Figure 9. Micrograph of worn swrface shows
(a), (b) worn surface of nano-sized

powder coating and (c), (d) worn
surface  of _rnicro-sized powder
coating
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Figure 10. XRD of Worn Surfaces in the range
from 20° to 60°
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