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Standard Test Method for
Field Determination of In-Service Fluid Properties Using IR
Spectroscopy1

This standard is issued under the fixed designation D7889; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilon (´) indicates an editorial change since the last revision or reapproval.

1. Scope

1.1 This test method describes the use of a grating spec-
trometer to analyze properties of an in-service fluid sample
which are indicative of the status of that fluid and related
machinery.

1.2 This test method provides a means for the assessment of
in-service fluid properties using infrared spectroscopy. It de-
scribes a methodology for sampling, performing analysis, and
providing key in-service fluid properties with a self-contained
unit that is meant for field use. It provides analysis of in-service
fluids at any stage of their useful life, including newly utilized
fluid.

1.3 In particular, these key in-service fluid properties in-
clude oxidation, nitration, sulfation, soot, and antiwear addi-
tives. They are applicable for hydrocarbon type (API Group
I-IV) fluids from machinery lubricants, including reciprocating
engine oils, turbine oils, hydraulic oils, and gear oils.

1.4 The values stated in SI units are to be regarded as
standard. No other units of measurement are included in this
standard.

1.4.1 Exception—The unit for wavenumbers is in cm-1.

1.5 This standard does not purport to address all of the
safety concerns, if any, associated with its use. It is the
responsibility of the user of this standard to establish appro-
priate safety and health practices and determine the applica-
bility of regulatory limitations prior to use.

2. Referenced Documents

2.1 ASTM Standards:2

D4057 Practice for Manual Sampling of Petroleum and
Petroleum Products

D7412 Test Method for Condition Monitoring of Phosphate
Antiwear Additives in In-Service Petroleum and Hydro-
carbon Based Lubricants by Trend Analysis Using Fourier
Transform Infrared (FT-IR) Spectrometry

D7414 Test Method for Condition Monitoring of Oxidation
in In-Service Petroleum and Hydrocarbon Based Lubri-
cants by Trend Analysis Using Fourier Transform Infrared
(FT-IR) Spectrometry

D7415 Test Method for Condition Monitoring of Sulfate
By-Products in In-Service Petroleum and Hydrocarbon
Based Lubricants by Trend Analysis Using Fourier Trans-
form Infrared (FT-IR) Spectrometry

D7418 Practice for Set-Up and Operation of Fourier Trans-
form Infrared (FT-IR) Spectrometers for In-Service Oil
Condition Monitoring

D7624 Test Method for Condition Monitoring of Nitration in
In-Service Petroleum and Hydrocarbon-Based Lubricants
by Trend Analysis Using Fourier Transform Infrared
(FT-IR) Spectrometry

D7669 Guide for Practical Lubricant Condition Data Trend
Analysis

D7720 Guide for Statistically Evaluating Measurand Alarm
Limits when Using Oil Analysis to Monitor Equipment
and Oil for Fitness and Contamination

D7844 Test Method for Condition Monitoring of Soot in
In-Service Lubricants by Trend Analysis using Fourier
Transform Infrared (FT-IR) Spectrometry

E131 Terminology Relating to Molecular Spectroscopy
E168 Practices for General Techniques of Infrared Quanti-

tative Analysis
E932 Practice for Describing and Measuring Performance of

Dispersive Infrared Spectrometers
E1655 Practices for Infrared Multivariate Quantitative

Analysis
E2412 Practice for Condition Monitoring of In-Service Lu-

bricants by Trend Analysis Using Fourier Transform
Infrared (FT-IR) Spectrometry

E2617 Practice for Validation of Empirically Derived Mul-
tivariate Calibrations

3. Terminology

3.1 For definitions of terms relating to infrared spectroscopy
used in this test method, refer to Terminology E131. For
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