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Abstract

Lifetime tests of ball bearings fitted with retainers impregnated with four different oils, three perfluoropoly-
ethers and one synthetic hydrocarbon, were conducted in a vacuum. QOutgassing experiments were also carried out
with similar impregnated retainers and with a small quantity of oil contained in a stainless steel container, as a
function of the temperature. The bearings lubricated with the synthetic hydrocarbon oil showed excellent perform-
ance, lifetime of over 10,000 hours and low outgassing characteristics. For the bearings lubricated with per-
fluoropolyethers, degradation of the oils and frictional torgue of the bearings were correlated from analysis of the
torque and outgassing data. Outgassing experiments confirmed that the outgassed species formed a “signature” for

perfluoropolyethers when they degraded.
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iR B3 FEF BRET HEhn=s RSy | BRI
, X 105 (Pa) X 10 (Pa) x (Pa) <¥E>

SREBDH 1 0.8 20 25 CO2 (44) /1.6 107
2 0.85 1.85 2.2 H:0 (18)/4.8108

PFPE-Z 1 1.4 4.1 2.9 CoF5(118) / 1.1 107
(& BAEHEN) 2 1.4 2.0 1.4 H»0(18)/5.610°
PFPE-76 1 2.2 7.0 3.2 H20 (18) /3.3 107
(ERBAFEN 2 1.4 2.8 2 H20 (18) /4.8 108
PFPE-D 1 1.8 12.2 6.8 H20 (18) /7.1 107
(ERBAZN) 2 1.6 2.1 1.3 Ho0 (18)/ 5.4 108
MAC-A 1 2.2 4.4 2 H0 (18) /8.9 107
(EREAEN) 2 1.4 2.4 1.7 H»0 (18) /7.3 108
PREFER D B 1 3.8 56 15 CIC2H (60) / 1.5 10°®
2 2.3 57 2.5 CIC2H (80) / 1.1 107

PFPE-ZER 1 5.0 120 24 H,0 (18) /1.6 108
TRFraR 2 1.6 22 14 H20 (18) /2.6 107
PFPE-Z65 1 4.5 400 89 Hy0 (18)/1.2 10°%
R 2 2.6 26 10 H20 (18) /4.5 107
PFPE-DE=E 1 4.9 320 85 H20 (18) /6.0 108
(ESSe 2 1.7 20 12 H20 (18) /4.0 107
MAC-ASE 1 3.5 190 55 Ha0 (18) /7.0 10
(ESaE 2 3.2 57 18 Hs0 (18) /1.0 106
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