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Lubricating Performance of Biodegradable Oil
under Sliding Frictional Condition

Koso Nagao™', Satoru Ezoe™'

Although the conventional oils that based on mineral oil have used widely in the current industry fields,
the waste of the oils has induced the severe pollution in ocean. Recently, biodegradable oils that could be
disposed by bacteria have been developed to decrease the pollution because these biodegradable oils have
based on synthetic esters or vegetable oils. However, it has been seldom carried out to estimate the lub-
rication performance of these oils that developed for conventional machine oils, engine oils, hydraulic

fluids and cutting oils, etc. To estimate summary a fundamental lubrication performance of biodegradable
oils and lubricants for the food machines of commercial oils, a four-ball test was carried out in this study.
Consequently, the effects of oiliness and/or additives of biodegradable oils on contribution of lubricating
performance were discussed and also it was clarified that biodegradable oil had better lubricating perform-
ance under low sliding condition than conventional mineral oils.
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Table | . Oils used in this study
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Kinds of Classification
oils Utilization Base oil Biodegradability
OilA | Forfood product machine | Vegetable oil
il B For hydraulic fluid
QilC .
- — Synthetic ester
OilD For roll working oil Biodegradable oil
OIlE For 2-stroke engine oil
OilF Vegetable oil
) For cutting oil Synthetic
OilG surfactant
OilH
é?' Liquid paraffin
_'I J For food product machine
OilK
QII L Polyalphaolefin No-biodegradabie oil
OilM
. For conventional machine
OilN X ”
(without EP additives) , ,
- - Mineral oil
oilO For co_nventuona[ machlne
(with EP additives)
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Table 2 . Typical properties of test oils

Kinds of | Densi Viscosity (mm?/s) | Viscosity
oils (g/em) 40 °C 100 °C index
Oil A 0.953 13.09 3.309 125
oilB 0.92 65 12 184
QilC 0.904 29 6 146
OilD 0.932 68 8.7 100
OIlE 0.8858 478 9.09 175
Oil F 0.92 38.13 7.77 124
QilG 0.94 14.24 3.06 -
OilH 0.847 12.68 3.107 104
Qill 0.876 23.52 43 100
Oil J 0.853 67.61 8.99 107
OilK 0.8726 87.2 10.24 <100
OilL 0.849 1000 80.6 160
OilM 0.845 148.4 18.48 140
OilN 0.876 68 8.7 103
OilO 0.886 148.3 14.58 97
Table 3 . Contained chemical composition of test oils
Kinds of Pb Si P Zn S
oils mass ppm| mass ppm | mass ppm|mass ppm| mass %
Oil A* 0 0 0 1 <0.01
Oil B* <1 <1 234 <1 0.049
Oil C* <5 <1 <5 <1 <0.001
Oil D* <5 <1 185 <1 0.237
Oil E* <5 <1 <5 <1 0.0089
Oil F* <5 <1 <5 <1 <0.001
QilG* <5 <1 6 <1 <0.001
Oil H* 0 0 0 0 <0.01
Oit 1= 0 0 0 0 <0.01
Oil J* 0 0 0 0 <0.01
Oil K** 0 0 0 0 0
Oil L* <5 2 529 1 0.050
Oil M* 0 4 547 1 0.042
Oil N** 0 0 0 0 0
Oil O* 0 0 182 1 1.173
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Fig. 1 . Schematic view of Four-ball tester
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Fig. 2. Test balls setting configuration
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Fig. 4 . Wear scars occurred in each friction stage
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Fig. 8 . Relationships between EHL oil film thickness and
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