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A study on friction and wear properties of plasma-
sprayed Cr,0,/Mo composite coatings

Lﬂ-_LXQ, H. S. Ahn

Tribology Research Center, Korea Institute of Science and Technology

Abstract

Plasma-sprayed coatings were obtained by spray-dried Cr,O, powder with and without Mo addition.

A reciprocal type tribo-tester was employed to examine friction and wear behavior of the specimens at

room temperature.

The composition and the worn surface of coated specimens were observed by

XRD and SEM. The results showed that friction coefficient of the Mo added specimens were lower

than one of Cr,O; specimen.

But Cr,0, specimen had a lower wear loss.

Protecting layer were

observed at the worn surface of coated specimens with Mo addition.
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Table 1 Compositions of powders.  (wt%)
C CMS5 | CM10 | CM20

Cr,0, 100 95 90 80

Mo - 5 10 20
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Fig. 1 Scanning electron microscope images of the

spray-dried powders;(2)C, (b)CMS, (c)CM10,
(d)CM20
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Table 2 Chemical composition of substrate materials

Comp%smon C

(Wt%) Si [Mn| P | S
Boron 1323 (2.07[0.70| 0.16 | 0.08

SS41  |<0.3| - |<1.6]<0.05<0.05
Cor(nvgt(‘));oi)tion crlcul B Fe
Boron 10.19 {0.24 |0.065/ bal
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Fig. 2 Test specimens
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Table 3 The plasma spraying parameters used in this

study

C |CMS5|CMI10{CM20|443NS

Gun type Miller(SG-100)

(B 60|60 | 50 | s0 | 50

o &S 1100100 100 | 100 | 100

Hopper RPM 3.2
Nozzle 730
Rod 120

Gas ring 112

Power

Ampoaes(a) | 900|900 | 900 | 887 | 900
Voltage(V) 123.7123.7} 23.7 | 235 | 235
Spra

dlstance{mrn) 90

Gun traverse

rate(mmy/sec) 1000
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Fig. 3 Schematic diagram of the high frequency

friction and wear tester
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Fig. 4 XRD pattern of plasma-sprayed specimens
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Fig. 6 Coefficient of friction vs. number of cycles for
Cr,0,/Mo coated pair; (a) C, (b) CM5, (¢)
CM19, (d) CM20



Fig. 7 Wear loss of specimens at room temperature

vtgAgo] AS EujHdo] HrER &
2 Cc9 AeEY Fyrdo] H7ME CM5
9} CM20 °] & @& Rtk

AE¥e c& vEdAY & wbEAST #
< g mpESe A 2 A
AL &AL cAEEYG E
b AMHES] viEFo] F7t
A3s Yehi A 2

o W& IHIF AE TA &
2 AzZtdn, cMi0 9 gade vE
o] 7} AH9low Fig 5olA < viet
Zo] & 19 A|HE H3 & 7
SHs 7HAY wido) ZeolEx AL
o] Yo} F {Wo| HFY wf HAmAtolrt
e A vls) agk. wepA wpEF
e Addez FHHASTE & F Uth

Fig. 9 & Zt 249 ZdolEY aEEw
d Y23 g ol &3 vfEAE AFfo|t

o o
3o
o m £

ru

pors
o

_22_

Fig. 8 Wear loss of Cr-disc/coated-plate at room

temperature
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Fig. 9 SEM micrographs of the Cr,O,

(a) C, (b) CMS, (c) CM10, (d) CM20
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