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Water-glycol hydraulic fluids tend to show signilicantly shorter life of the rolling bearings in hydraulic systems

than conventional mineral oil based [luids. Various explanations about it are given, however the cause is not
known well yet. This paper describes measurement of the elastohydrodynamic film of the water glycol hydraulic
fluid by Lthe observation method with a micro FI-IR. 1t is found that the concentration of water and glyceol
changed at the inlet of the EITL contact region. The concentration change was influenced by the molccular

weight of polyglycols, the slip ratio, and the composition of the fluids. Based on the concentrarion observed, the
viscosity at EHL region and lubricity have been discusscd.
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Fig. 1 Schematic diagram of experimental apparatus
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Table 1 Components of modd fluids

Matenal Chemical Structure
Polyethylene glycol
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Fig. 4 IR spectra of [HL film
PEG#400 : TG : water=15:45 : 40
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Fig. 7 Effect of the molecular weight of PIG on the
profile of film thickness and concentration
under a complete rolling condition
PEG : 5 : water=15:45:40
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Fig. 8 Bulk viscosity of sample tluids and the viscosity

calculated from concentration at -125 um
under a complete rolling condition
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Fig. 10 Dissolution and scparation of PEG
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