&7 A e =

A1,03/NiCr 389 v11g vl

3 A9, A237 A73, pp. 1245~1252, 1999 1245

3

it

El*- 7|A4A:}-**

(1999 19 59 %)
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Abstract

The sliding wear behavior of ALQ3/NiCr coating deposited on steel(SM45C) was investigated under
lubrication. The parameters of sliding wear are normal loads, coating thickness. As a result, the wear
resistance of ALO3/NiCr coating was remarkably greater than that of ALO; coating. The optimized
coating thickness was found to be 300xm to ensure good anti-wear. The bond coating played
important role in decreasing residual stress. The residual stress had much influence on wear mechanism.
These results were correlated with the stress state of coating and the microstructure of coating.
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Table 1 Chemical composition of coating powder.

Coating powder Component{wt. %)
AlO3 98%
NiCr 80%Ni 20%Cr

Table 2 The plasma spraying parameters for Hexa

plasma,
Parameter A12.03 BOI.ld
coating coating
Current [A] 630 650
Primary gas [//min] (Ar) 60 60
Secondary gas [/min] (Hz) 12 3
Powder carrier gas {{/min] (Ar) 8 8
Powder inlet position internal  external
Feed rate [g/min] 30 30
Distance [mm) 80 100

(a)AI2O3 powder

(b) NiCr powder
Fig. 1 SEM photographs of coating powder.

Table 3 The structure of coating specimen.

Specimen ALOYNICr  AkOs
Coating thickness 20 (50)
(Bond coating)[ sm} 300 50> 300
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Table 4 Result of surface roughness test.

Specimen Roughness Ra( ¢ m)
As-ground 0.6
After sand blasting 6.4
As-spray coating 6.8
After ground coating 1
Force 25mm Disc
¢l0mm Ball

4mm

Fig. 2 Schematic illustration of ball on disk
type wear test.
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(c) NiCr bond coating

Fig. 3 SEM photographs of cross-section for coating.
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Fig. 4 Photograph of test apparatus.
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Adhesive Strength, MPa
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6 @ ALO (Ruu=100 1um)

Fig. 5 Adhesive strength for various specimen.
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Fig. 6 Variation of specific wear rate for
AI203/NiCr and Al203 coating as
function of sliding distance under 50N.
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Fig. 7 Variation of specific wear rate for
ARO3/NiCr and AI203 coating as
function of sliding distance under 80N.
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Fig. 8 Variation of specific wear rate for
ARO3/NiCr and AI203 coating as
function of sliding distance under 110N.
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Fig. 9 Variation of specific wear rate for

specimens of various coating thickness
in AI203/NiCr coating as function of
sliding distance under 50N.
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10 Variation of specific wear rate for
specimens of various coating thickness
in AI203/NiCr coating as function of
sliding distance under 80N.
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Fig.

11 Variation of specific wear rate for
specimens of various coating thickness
in AIRO3/NiCr coating as function of
sliding distance under 110N.
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Spallation

(b) AI203/NiAl coating

Fig. 12 SEM photograph of worn surface (Coating
thickness : 300 um, Load : 50N) Arrow is
sliding direction.
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Fig. 13 SEM photograph of worn surface for
AI203/NiCr coating (Load : 50N)
Arrow is sliding direction.
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