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High-temperature wear resistance of plasma sprayed Al,O3+TiO:
composite ceramic coatings on piston ring materials
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(1. Basic Department, Officers College of PAP, Chengdu 610213, China; 2. Department of Mechanical, Electrical and Rail Vehicle
Engineering, Southwest Jiaotong University Hope College, Chengdu 610400, China)

Abstract: ZL110 aluminum alloy, which was selected as the substrate, was suitable for manufacturing piston ring.
Al>O3 and TiO; powders were mixed in different mass ratios, and three composite ceramic coatings were prepared
on its surface by plasma spraying, namely 97%Al,03+3%TiO, coating, 80%Al,03+20%TiO, coating and 40%Al,03
+ 60%TiO; coating. The flatness and compactness of composite ceramic coating were analyzed by observing the
morphology and calculating the porosity. The high-temperature wear resistance of composite ceramic coating was
analyzed by measuring the thickness, hardness and conducting high-temperature friction test. The results show that
97%AI,03+3%TiO; coating, 80%Al,03+20%TiO; coating and 40%Al,03+60%TiO; coating all present a layered
stacking structure, with a consistent thickness of (204+1) um and the same phase. Compared with 97%Al,03+
3%TiO; coating and 40%Al.03+60%TiO- coating, 80%AIl.03+20%TiO; coating has a relatively flatter surface and
better compactness, and the content of a-Al;O3 hard phase reaches 20.5%. The hardness of 80%Al,03+20%TiO-
coating is 856.4 HV, which is about 9 times higher than that of the ZL110 aluminum alloy substrate, and it also
shows good high-temperature wear resistance.
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Fig.3 Porosity of three composite ceramic coatings

22 YIEMEE

B4 9370 5 & E R Z XRDIEE . MW E4H
i, WAL BZEIRZNXRDH B # 2R 2
ARFIEVE, X RAFYIA: a-ALOs. y-ALOsFITIO, .
LB TR I ALOsAE M WA Na-ALOs, TR
A W& Z R AFAE a-ALOs Fly-ALOs 5 Fi A [F] i 2
IR, R Ha-ALOTEMT iRk A% h R AR b B 5 A7,
MRS BN TRS. FETRREES, &k
YRR BN AE 2> AL O K AR KA R, Bt o 4 i 45
ALOs R E B B AR R, PR LA Zid 2
R VAR y-ALOsHH IV I F A% 2644, B T7y-ALO3

; -

(b) WEI

UL, b P I R A TiO o Ky R P BEFAMIR Al AL O3 R
152 TR, 3 B AR R AN R T ik ) AL O3 3 R
W%, IRTRZR AR .

B2 1 3R 2 & M 2 in = N ALIR AR oy
ATIRBL, Xt B AL B AR A0 B3 s o FLER A2 i i
JRECEVE R R SRR, SRR BRI P
REFDIMSC. MEIRE W, BEL REIMGRZEI
LB AR, HICHHE A . 1% LI
FHEBMCHT N WEIHREFREL Hdr, i
JEIRFLBR RN 1.37%, #E— DR BT .

(c) )11
2 3IMESHEREHILRFERES IR

Fig.2 Shape and distribution of pores in three composite ceramic coatings
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Fig.4 XRD patterns of three composite ceramic coatings
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Fig.6 Hardness of three composite ceramic coatings
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Fig.7 Morphology of wear scars formed at 200 'C on ZL110

aluminum alloy and three composite ceramic coatings
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