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Infrared Spectroscopic Investigation of Lubricants under Shear
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ABSTRACT

Molecular alignment has been postulated as influencing non-Newtonian behavior of liquid

lubricants containing various additives. Four blended lubricants,

mineral were analyzed by FTIR spectroscopy.

two synthetic and two

All of the lubricants exhibited polarization

changes in their infrared emission spectra at 60°C under shear. For this work a special

mockup journal bearing was constructed to seperate load and shear effects. At a tem-

perature of 100°C polarization by shear was always reduced, presumably by Brownian

motion, This work should be useful in pointing to the shear-sensitive factors. The pre-

sence of of a VI improving additive is manifested by the independence of the infrared

emissivity with temperature at several wavelengths; a lubricant without a VI improver

generally shows a decrease of emissivity at higher temperature.
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Table 1. Information on selected industrial Lubricants.

Grade . Kinematic Viscosity (¢cS) Viscosity Index
Sample No. | (IS0 1{?‘(;) Composition ! 40°C 100
3 68 Mineral Qil 65 8.5 107
4 68 85% Diisodecyl Phthalate 60 7.5 77
(DIDP)
15% Diisodecyl Adipate
(DIDA)
1 220 Mineral Oil | 257 19. 1 95
2 220 |60% Poly-alpha-olefin 211 26.6 165
(PAO
407 Ditridecyl Adipate
(DTDA)

Table2. assignment of principal insrared band.

Wave(clr;lplrr)\ber Assignment
980 Fundamental Aromatic Ring
Stretch
1080 — 1210 C-C stretch
1120 Phthalate Ester
1175 Adipates
{%ég] CH,; Deformation
1460 CH, Scissoring
1560 C=0 Asymmetric Stretch
1600 Aromatic Stretch
1660 C=0 Symmetric Stretch
1710 Adipate Ester
1740 Aromatic Ester
X 12 @
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