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Standard Practice for
Aging Oxygen-Service Materials Prior to Ignitibility or
Flammability Testing 1

This standard is issued under the fixed designation G 114; 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 (e) indicates an editorial change since the last revision or reapproval.

1. Scope

1.1 This practice covers methods to determine the influence
of time and stress on a material’s oxygen compatibility.

1.2 This practice addresses both methods that have a foun-
dation of experience and potential methods that have yet to be
verified for validity. The latter are included to promote research
and later elaboration in this practice as methods of the former
type.

1.3 The values stated in SI units are to be regarded as the
standard, however, all numerical values must also be cited in
the systems in which they were actually measured.

1.4 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. Specific precau-
tionary statements are given in Section 9.

2. Referenced Documents

2.1 ASTM Standards:
D 4809 Test Method for Heat of Combustion of Liquid

Hydrocarbon Fuels by Bomb Calorimeter (Intermediate
Precision Method)2

G 72 Test Method for Autogenous Ignition Temperature of
Liquids and Solids in a High-Pressure Oxygen-Enriched
Environment3

G 74 Test Method for Ignition Sensitivity of Materials to
Gaseous Fluid Impact3

G 86 Test Method for Determining Ignition Sensitivity of
Materials to Mechanical Impact in Pressurized Oxygen
Environments3

G 125 Test Method for Measuring Liquid and Solid Mate-
rial Fire Limits in Gaseous Oxidants3

2.2 Federal Standard:
Federal Specification BB-0-925 Oxygen, Technical, Gas

and Liquid4

3. Terminology

3.1 Definitions of Terms Specific to This Standard:
3.1.1 aging—the exposure of a material to stress, such stress

of which may include time, pressure, contact with materials or
chemicals, temperature, abrasion, ionizing radiation, light,
impact with gas or particles, tensile, or compressive force
(either static or cyclic), or any other feature that may be present
during a material’s service life. These stressors may be present
individually or in combination.

3.1.2 artificial aging—aging in which a stress variable is
outside the domain of exposure that the material might see in
a component for oxygen service or in which an alternative
mechanism is used to produce an effect that simulates the
results of natural aging. The degree of artificiality may vary on
a large scale. An example of mild artificiality might be
exposure of a material to a greater pressure than it experiences
in the use conditions. An example of extreme artificiality
would be the use of sand paper to increase a material’s surface
roughness to simulate particle-impact abrasion that occurs in
the use condition. A high degree of artificiality affects the
strength of conclusion that can be drawn, because it may be
difficult to relate the results to the use condition. Artificial
aging is preferred that accelerates natural aging but does not
alter it.

3.1.3 natural aging—aging in which the material is exposed
to conditions replicating those that are present in actual service
in a component for oxygen service.

4. Summary of Practice

4.1 This practice allows a systematic evaluation of the
influence of age and use on a material’s oxygen compatibility.
To apply its principle, the user first characterizes the material
of interest, then subjects the material to an aging stressor, and
recharacterizes the material. The effect of the aging is then
reported as positive or negative depending upon whether the
material’s compatibility is improved or degraded, and the
measure of the influence is reported as the degree to which the
measured properties changed. In incident studies, in which
initial characterization data are not available, then historical or
average-property data may be used to draw somewhat coarser
conclusions.

4.2 This practice describes a rationale for selecting aging
procedures and relating them to key fire properties. Most of the
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