DOI:10.16078/j.tribology.2012.06.011

32 6 Vol 32 No 6
2012 11 Tribology Nov 2012
12 1% 1 1
(1. 730000;
2. 100049)
(725) ( FCPSO)
> (SEM) X ( XPS)
o 1725 3
725 FCPSO 3
FCPSO FeCl,
. PFPE; FCPSO; ; ; ;
. TH117.2 11004 —0595(2012) 06 —0619 —07
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Abstract: The friction coefficient and wear resistance of two kinds of space liquid lubricants named perfluoropolyether

(Z25) and chlorinated — phenyl and trifluorinated — butyl with methyl terminated silicone oil ( FCPSO) were investigated by

the vacuum four — ball tribometer ( VFBT) in air

vacuum and high — purity nitrogen. The morphologies and element

analysis of the worn surfaces were observed using scanning electron microscopy and x — ray photoelectron spectroscopy

respectively. The results of the tribological tests in the three kinds of atmospheres all show that due to both the lubricating

and corrosive effects of Z25 to steel it exhibited lower friction coefficients with larger wear scar diameters. Comparing Z25

FCPSO exhibited higher friction coefficients with smaller wear scar diameters which was mainly because of the anti — wear

boundary film formed by FCPSO.
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Table 1 Typical properties and components of the two lubricants
properties 725 FCPSO
Average molecular weight 9 500 9 000
Structure CF,0( CF,CF,0) ,( CF,0) ,CF; x/y =2/3 See references 7
Viscosity at 40 °C /( mm?® = s~") 157 109
Viscosity at 100 °C /( mm? * s~ 1) 49 34
Viscosity index 358 350
Density at 20 °C /( kg * m ~?) 1851 1113
Vapor pressure at 20 °C /Pa 3.9x10°1° 3.1x107°
725 FCPSO JSM -5600LV ( SEM)
ESCALAB 210
( XPS)
1.2 )
N 725 2.1
FCPSO 392 N 1 725 FCPSO
1 450 r/min 30 min (WSD ).
GCrl5 725 WSD
( AISI -52100) $12.7 mm. ; FCPSO
WSD 3
. 3 725 FCPSO
2.0x10°* Pa WSD FCPSO 725
FCPSO
2 3
N 3 725
0. 89( ) 0. 82(
N . ) 0. 61 °C/min ( ).
( +0.01 mm) 3 FCPSO 725 1. 13 (
) \1.32 ( ) 1.38 °C/min( ).
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Fig.3  Friction coefficient as a function of rotating time
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(a) 725 in air (b) 725 in air magnified
(¢) 725 in vacuum (d) Z25 in vacuum magnified
(€) Z25 in nitrogen (f) 725 in nitrogen magnified
Fig.4 SEM micrographs of wear scar under lubrication of Z25
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(a) FCPSO in air (b) FCPSO in air magnified
(¢) FCPSO in vacuum (d) FCPSO in vacuum magnified
(e) FCPSO in nitrogen (f) FCPSO in nitrogen magnified
Fig.5 SEM micrographs of wear scar under lubrication of FCPSO
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Fig.6 Fls XPS spectra of the wear scar of steel ball after sliding with Z25
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Fig.7 CI2p XPS spectra of the wear scar of steel ball after sliding with FCPSO
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