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Preparation and Tribological Properties of Al,0;/MoS, Composite Coating

DENG Wen'?, ZHAO Xiao-qin', LI Shuang-jian'?, AN Yu-long', ZHOU Hui-di', CHEN Jian-min'
(1. State Key Laboratory of Solid Lubrication, Lanzhou Institute of Chemical Physics, Chinese Academy of Sciences, Lan-
zhou 730000; 2. Graduate School, Chinese Academy of Sciences, Beijing 100049)

Abstract: Taking thermal sprayed Al,O5 coatings as templets, MoS, was in-situ synthesized in the pores and micro-cracks of
ceramic coatings using a hydrothermal method coupled with vacuum impregnation to prepare Al,O3/MoS, composite coatings.
The result show that MoS, is successfully synthesized in the pores and micro-cracks of ceramic coatings through hydrothermal
reaction, and the MoS, powders appear flowerlike, and are constructed with many ultrathin nano-sheets. The results of
tribological test show that the composite coatings have lower friction coefficient and wear rates due to the formation of MoS,
lubricating film on frictional surfaces compared with pure Al,O5 coatings. The tribological property of composite coatings is
better with the increase of the load.
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Table 1 Parameters of plasma spray

Parameters NiCrAlY Al,O5
Argon gas flow rate/(L-min™") 50 40
Power gas flow rate / (L-min ") 10 8
Arc current / A 650 600
Voltage / V 65 60
Distance / mm 100 90

1.2 ALO; REFLHIRER &L MoS,

FERIER AL O, U278 B AT A fOUL B g
AR B R A B MoS,. AR . H
AF HE SiC P4 IR ALO; W)= T4l
o, ARSI ZREAMREE A (0.2140.1) pm,
FH T R #7575 1k 30 min, SR ZMOGHT R 4R .
B 1.87 g SHBRENAN 2.77 g BRARINA B — g 7 ) 2=
BFkd, BEEEE 30 min F FEAR TSR, R
POCALFRLF () ALO; W Z AR A RNR GBI 1
WIS 10 min, SRJEHE A S F T AE
7.98 kPa By H.45 K ) MRt 10 min, &Mk EH
LA IR 3 K, (RN U AT RE 2 M iE
R ZET RSB AZNRIZNTMLT . REH
HH R 3 e B 42 rh (R 1 78 38 e vy 22 i
BEY, FREZEINMINEE 220 °C 20 48 h ., BEYTH
RSN R R, BARHI& A mE 1 R,
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Fig.1 Schematic diagram of the formation mechanism for Al,0;/MoS, composite coating
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Fig.2 Macro morphology of Al,O; coating before and after

hydrothermal reaction
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Fig.3 XRD and EDS spectrum of MoS, powders
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Fig.4 SEM and TEM images of synthesized MoS, powders

2.2 ALOy/MoS, EARENLEH

&5 kel % 2 A % )21 XRD Fil EDS i
B, MIE S(a) PRTLIAE Y, 5240 ALO; IRJZH
b, ZEWRZEPAAE ALO; FRAE ) [F] i if ) 3
T MoS, WFFHIENE, (H2ERWRZH ALO, Wi
FEA T ;X R W R AL A Bk T il T
Al,03/MoS, MEGIR)ZE, XWATLIMNE 5(b)
() EDS fE1% & i3 23— TS

ALO; 2 H ALO3/MoS, & 414 2 1 1 |
VT TR T 5 LA R A2 6 U S AR T 1 BB 3 43 BT 4N %1 6 Jip
N, M 6(a)b) HRTLIE 1, ALO; IRJZH (TR
REZFLB, MEAWE ML 2D, 1t
Hb, B G URIZ Wi el LA 2 (1E 6(c)),
WEILBET I MoS, W F 2R, XEHTRE
H LU LR 0 25 [ A B, 13X 28 MoS, BI4NK A
JEARMEL RERAR S5, H e I B E R e R
RN

AR AT A A T J MR 5 B4 EDS RE TS AT L &
B 6(d)), BEAUWIZRSEH s e Rm &K
FRRZINE] T Mo 1 S BIFFICE, H Mofil S [yJRF
B b 1.2, W BRI FH B2 IR eRE RN
WL s A BRZ N AL, JFRI KR
REFEFLIN AL T MoS,, TR 28 Pl & 15UE
(%9 2.6x10°Pa) MM, TEIRZRIEIHN T 2~3 pm
JEH) MoS, 2. DL &5 5 3 BRI 7K #4 iy T

2, IR ALO; MR AT B9 SOV i b v
WA T BAT I R MoS, .

v a-ALO;
*
¢+ 7-AlLO, .
;‘ * MoS,
&
z2
g
E ) v
2 ALO; coating, * v v v .
E +
[}
o~
’ Al,0,/MoS, coating
1 1 1 1 1 1
10 20 30 40 50 60 70 80
260/(°)
(a) XRD
Al
£
=
=]
&)
Au Mo
LU
0 1 2 3 4 5 6 7 8 9 10
Energy / keV
(b) EDS

85 ALO; IRZH ALOyMoS, A 4)Z 11 XRD il EDS [k
Fig.5 XRD and EDS spectrum of Al,O5 coating and Al,03;/MoS,
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Fig.6  Morphologies and corresponding elemental mapping of cross section of Al,O5 coating and Al,03/MoS, composite coating and fracture

surface of composite coating
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Fig.7 Three-dimensional topographies of Al,O5 coating and Al,03/MoS, composite coating after polishing
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Fig.9 SEM images of the wear tracks of Al,O;5 coating and Al,03/MoS, composite coating under different loads
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Fig.11 Optical micrographs of the worn surfaces of the fraction pairs sliding against Al,O5 coating and Al,03/MoS, composite coating under

different loads
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