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Preparation of Al-Sn Coating Bearings by RF Sputtering Method and
Evaluation of Their Properties
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Abstract

The development of high performance materials is very important subject in order to enhance
the properties of bearings whose role is to transfer energy harmoniously by reducing the problem
of friction and wear down, etc. between the interacting solid surfaces in relative motion under high
loads in comply with mechanical operating mechanism of engines.

In this study, several {100-x)Al-xSn coating films (where x=285, 75, 65 atomic % at Al) on
substrates which are abt. 2 mm thickness of Kelmet layer sintered back steel were prepared by
using RF sputtering system.

These coating films were observed the morphology by SEM(Scanning Electron Microscope} and
investigated the crystal structure by XRD(X-ray Diffractor) for their properties. And friction
coefficient of these films was measured by ball-on-disc tester for their tribological properties.

From the experimental results, it was shown that high performance properties of bearing can he
improved greatly by controlling the composition and morphology of material surface with effective
use of the plasma-assisted sputtering process.
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Table 1 Sputter parameters of (100 —x)Al—xSn coatings on substrates

Expected value(Wt.—%) Target Power(W) Gas Pressure(Torr) Used gas in deposition
Al: Sn Al side Sn side Ar: Nz
- 90:10 230 50 Ar only(71 sccm)
5x10™
90:10 230 50 1:3
80: 20 230 55 Ar only(71 sccm)
: 5%107
80 : 20 230 55 1:3
70: 30 230 60 Ar only(68 sccm)
Bx 107
70 : 30 230 60 1:3
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3.2 g2 Morphology

Zrzte) ZEzAd wE Al-Snd FFEH
34 = F(Ni+ 3alloy E.P(Electro Plating))
[80%Pbh—3%Cu— 10%Snlg A #3H 2 £ SEM

Table 2 Composition ratio of Al and Sn estimated

for deposition of films
Used gas in Deposited
Targj:h,[;ower deposition films
(at 5 x 107 torr) (Wt. —9%)
Al gide | 8n side Ar: N; Al:Sn
Ar onl; + : +
930 50 [ : yor |85(+2%) :15(+2%)
1:3
Ar onl T5{+26) : 25(+2
230 55 o. y or 5{£2%) : 25(+2%)
1:3
+2%) : 35(+
30 60 Ar ;)I‘ll;' or |656(x£2%): 35(£2%)
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Fig. 1 SEM photographs of top surface as a function of composition ratio of Al and Sn

(% E.P: Electro Plating)
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Fig. 3 Hardness of (100-x)Al-xSn films at different

\ compositions
@
§‘ o Table 3. d-value of each face at various deposition
2 conditions
;gﬂn Cu pecimens
e 85A1158n 75A1258n 65A1358n
% | esunssan A ':h j‘\ b N d-value{ A
g . ‘ Al | (111)face | 2.3248 (0)| 2.3277(40.0029 7 }|2.3364 (+0.0087 1)
A — J A . (200) face  2.0128 (0} | 2.0107 (—0.0021 | }2.0150 (+0.0043 1)

2 20 a0 50 60 70
Diffraction angle 2o (Cu-Kao)
{b) Used gas in deposition ; Ar iN; = 1: 3

Fig. 2 X-ray diffraction patterns of (100 —x)Al—
xSn films deposited at different gas and
element composition ratio
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Fig. 4 Friction coefficient of effect on different
composition ratio of Al and Sn
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Fig. 5 Micrographs of wear scar surface as a function of composition ratio of Al and Sn

(% E.P: Electro Plating)
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