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Performance in Wide Temperature Range

LIU Yang'* ,WANG Jun - hai' ,LIU Lin —lin"* LI Shu'
. Institute o etal Researc tnese Acaaemy of dciences ,dhenyan, mna
(1. Insti of Metal R h, Chi Academy of Sci ,Shenyang 110016, Chi
2. China Tianchen Engineering Corporation, Tianjin 300400, China)

Abstract: In the present paper, the optimum matching of surfactant additive and calcium perrhenate concentration in
pentaerythritol ester base oil for long time stability was selected. The anti — friction performance of this complex oil was
investigated by using a ball — on — disc ( Si;N,/GH128 super — alloy) rubbing tribo — meter from room temperature to
600 °C. The results show that the surfactant additive composite of OP — 10 and SDS was stable after storage over 90 days.
The complex oil containing 0. 5% ~1.0% calcium perrhenate presented good anti — friction effect in a wide temperature
range with friction coefficient about 0. 15 ~ 0. 25. The possibility about a hybrid lubrication mode,i. e. smooth transition
from oil film to solid lubrication at elevated temperature,is discussed.
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Fig. 1 Sketch of oil supplied tube improved on UMT tester
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Tablel List of the surfactants name in Chinese and English and Description

Common name/ Abbreviation

Chinese name/English name

SA description

SDS Sodium dodecyl sulfate Anion
CTAB Cetyl trimethyl ammonium bromide Cation
OP -10 Polyoxyethylene octyphenyl ether Nonionic
Span - 60 Sorbitan monstearate Nonionic/polyhydric alcohol
Tween — 60 Polyoxyethylene sorbitan monostearate Nonionic/polyhydric alcohol
DF -002 fluorine — containing special/fluorine — containing
T105 Middle calcium alkylbenzen sulfonates Anion
T702 Petroleum sulfonate Anion

PR R T 20— 43 i 1 0 PR ), L A A A 1k
RAE MR 3145 B 4 OP - 10 + SDS £k
F OP - 10 + DF0O02 , {tF Span — 60 + Tween60 , {ii; T
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Fig.2 Repercussion of friction coefficient when oil

was added in the rubbing tests
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DA ARG DX, 3 5 2t vils it R R 48R R BUA IR T 0. 20,
BfiCa(ReO, ), it &8 A 73 8009 34 hnmi wg A - I 78
600 °C i}, Ca(ReO, ), Fif A 250K 0.5% Fl 1. 0%
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Fig.3 Effect of Ca(ReO,), concentration

on the friction coefficient
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0.37) , 43 3k 300 °C 5 W 45 2 /s S D 28 A
1, 3] 600 C LA BB 22 50/ K 0. 20 /245, PETE
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Fig.4  Anti - friction effect of the complex

oil in a wide temperature range
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Fig.5 SEM - EDS analysis result of worn surface after the 600 °C rubbing test
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