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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - Procedures

QUALITY CONTROL OF LUBRICANTS
(INFRARED SPECTROPHOTOMETRIC)
GM9035P

1 SCOPE. This standard describes an infrared spectropho-
tometric method suitable for monitoring the composition of
certain automotive lubricants, This method is aiso useful in
characterizing many of the base stock-additive blends used as
engine oils, automatic transmission fluids, and rear axle
lubricants.

2 GENERAL. The method is based on the fact that many
lubricant components absorb infrared radiation of character-
istic frequencies. Application of the method involves compar-
ing the spectra of lubricant samples with spectra of samples of
known composition or performance. For example, when the
method is used as a quality control tool, the spectra of
incoming shipments are compared with the spectra of refer-
ence blends. One requirement for acceptance of the shipment
is that the spectrum of the sample duplicates the spectrum of
the reference material, within certain limits.

2.1 This method provides one of the most convenient means
for quality control of many organic lubricant components;
also, of many metal-organic compounds. However, some
lubricant components are not readily detected by infrared
methods. According, to insure lubricant quality, infrared
analysis should be supplemented by approprnate chemical or
physical checks as necessary for the base stock-additive
systems involved.

3 REFERENCE MATERIALS. This method utilizes two
types of reference materials, as follows.

3.1 Typical composition. One sample, representing a typical,
mean or average composition of the lubricant in question.

3.2 Composition variations. Two additional samples, repre-
senting the extremes in composition to determine the degree
of acceptable variation in the spectra. For example, these
samples may represent the maximum variation in composi-
tion resulting in satisfactory lubricant performance. Or, the
samples may represent the maximum and minimum concen-
tration of a specific additive. The composition of these
samples is normally indicated in the material specification.

4 APPARATUS. A double beam recording infrared spec-
trophotometer and necessary accessories, including recording
paper and sample-cells.

5 PROCEDURE. Alternate procedures may be used as
follows.

5.1 Routine Procedure.

5.1.1 This procedure utilizes a reference spectrum of the
reference sample of typical composition.

5.1.2 The reference spectrum is prepared as follows. Adjust
the spectrophotometer in accordance with the manufacturer’s
recommendations for routine qualitative analysis. Fill a
sample cell (a 0.1 mm cell is usually satisfactory) with the

typical composition reference material. Place this cell in the
sample beam and record the spectrum. Remove and retain
this chart.

5.1.3 To check an unknown sample, obtain its infrared
spectrum as in 5.1.1, making certain that the instrument and
the sample-cell are identical to those used in making the
reference spectrum. Superimpose the new chart on the
reference spectrum. Approve the sample if the spectrum
deviations are acceptable. The acceptance limits are normally
included in the material specification.

5.2 Referee Procedure. This procedure includes the record-
ing of a master comparator using all three of the “reference
materials” described above. It requires, also, that the sample,
representative of the typical composition, be retained for
future comparison.

5.2.1 The master comparator is prepared as follows. Select
two matched sample cells (0.1 mm cells are usually satisfacto-
ry) and fill both cells with the reference sample of typical
composition. Install one of these two celis in the spectropho-
tometer and record the sample spectrum as in 5.1. Remove
this cell from the sample-beam; and adjust the spectropho-
tometer in accordance with the manufacturer’s recommenda-
tions for obtaining differential spectra. Install one of the two
cells filled with the typical sample in the reference beam and
the other in the sample beam; and record the differential
spectrum. This should be essentially a straight line if the
sample cells are properly matched. Remove the cell from the
sample beam, empty it, and refill it with one of the reference
samples representing an extreme in composition. Record the
differential spectrum. Remove the cell from the sample beam,
empty it, refill it with the reference sample representing the
other extreme, and record the differential spectrum. The
resulting chart is the master comparator. Remove and retain
this chart.

NOTE: Some materials may deteriorate during storage;
hence, it is necessary to occasionally compare the sample
spectrum obtained in 5.2 with a spectrum obtained from a
portion of the sample prior to any extended storage period.
To minimize deterioration, it is also desirable to store sample
materials in chemically inert containers, at room tempera-
tures, and away from light.

5.2.2 To check an unknown sample for compliance with the
standard, first record its spectrum as in 5.1. Remove the cell
from the sample-beam. Adjust the spectrophotometer, as in
5.2, and replace the cell in the sample-beam. Record the
differential spectrum of the sample as follows. Fill an
identical sample cell with the retained sample of typical
composition and place it in the reference-beam of spectropho-
tometer. The instrument and the sample-cells should be
identical to those used in making the master comparator. The
resulting chart is superimposed on the master comparator 5.2.
If the differential spectrum falls within the band on the
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master comparator, the composition of the sample is normal- 6 GENERAL INFORMATION. This standard was issued
ly considered to be within acceptable limits. in February 1967 and editorially revised in October 1988.
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