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Development of Low-Friction Plating for Engine Sliding Parts
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Summary

We applied an approach to lower the friction loss aiming at improving fuel efficiency, and developed a high-
deposition-rate Chromium Molybdenurhl Cr-MoO plating for rotary enginél RE[] A Cr-Mo-plated RE rotor housing
processed in a catalyst-added plating bath showed far-improved wear and friction properties than that processed
in a bath with no catalyst added, while both rotor housings had the same hardness level. However, wear and
friction mechanisms were still not clear. A micro-structural analysis of plating shows that a high compressive
residual stress inhibits oxide film debris falling off, resulting in reduced wear and friction. It is confirmed that the

newly-developed plating is effective in improving both wear resistance and fuel economy when it is applied to RE.
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Sargent Bath
Fig.1 Surface Texture of Plating

Sargent Bath Containing Catalyst
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Fig.2 Factors for Tribological Properties
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Table 1 Bath Composition

CrO; 260g/L

H,SO, 2.9g/L

Na,MoO, 60g/L
CHx(SO;3), | 0~6.6g/L
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Fig.3 Pin on Disk Test

oo0oOooow-20000000000000000O0OO0
0000000000000 0000000000000
0000000000000 0000000000000
0000000000000 0000000000000
0000000000000 0000000000000
0o
(4) DOoODOooOOoOOoOooOOoOo

XOOODOOOXRDOMo-Ka ODOODOOOOODOODO
0000000000X000000o00o0Cr-Ka OOO
Cr022200000000000000000OO0ODOOO0
000D00000OX00DOO0oOooooxXpPsoooooo
00000000o0o0o0o000o0o0o0oo0nooooooo
00000000 O0FBOOOOODDODOOOODOOO
000000000000 TEMOOOOOOO

sddcCr-MoUOOuoooooooon

31 0000O0O00O0OO0DbOobOOooooon

0000000000000 0DbO00bOO0OOn0OOTable
0jjdooooobobbbooooooooooo
goboooobuooboboobobuoobboobbooboa
goboooobuooboboobobuoobboobbooboa
gobbobboooooobbbboooowebbbooo
gogsobo7sbiooNnO00ddddddoooooogg
goboooobooboobboobooboboobg

Table 2 Test Level of Condition

Level
1 2 3
A [Cat.Contents 2.2g/L | 4.4¢g/L | 6.6g/L
B |Current 35A/dm?|40A/dm>?[45A/dm?
C |Bath Temp. 55°C 60°C 65°C
D |Electrode Distance| 20mm | 25mm [ 30mm
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Fig.4 Results of Effective Factors for Friction
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Table 3 Results of Cr-Mo Plating Properties

Cat.Contents | Coefficient of Friction | Hardness | Deposition Rate
0g/L 0.062 Hv 1006 23.2 um/Hr
2.2g/L 0.052 Hv 984 41.1 g m/Hr
4.49/L 0.051 Hv 984 41.0 4 m/Hr
6.6g/L 0.053 Hv 972 41.2 £ m/Hr
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Fig.6 Results of Friction and Wear Test
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Fig.7 X-ray Diffraction Pattern
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Fig.8 Correlation of Residual Stress vs[] 222[]
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Fig.10 Cr Spectrum of Plating after Sliding
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Fig.12 Mechanism of High Compressive Inner Stress
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Fig.13 Wear Mechanism of Oxidized Cr Plating
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Fig.14 Application of New Plating to Rotary Engine
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