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Standard Terminology Relating to

The Burning Behavior of Textiles *

This standard is issued under the fixed designation D 4391; 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 epsilonej indicates an editorial change since the last revision or reapproval.

The definitions in this standard have been approved by the Society and are included in D 123 “Terminology Relating to Textiles”. They
are published as a separate collection for the convenience of persons interested in the burning behavior of textiles. A bibliography of
related literature is given in Appendix X1.

afterglow, n—glow in material after the removal of an external Discussion—Examples are a match flame, candle flame, or a Bunsen
ignition source or after the cessation (natural or induced) of burner gas flame.
flaming of the material. (See aldtame, glow,andsmol-  flame resistance, n—the property of a material whereby

dering.) _ flaming combustion is prevented, terminated, or inhibited
burning behavior, n—all the changes that take place when {q|i0wing application of a flaming or nonflaming source of

materials or products are exposed to a specified ignition jgnition, with or without subsequent removal of the ignition

source. source.
charring, n—the formation of carbonaceous residue as the _ _
result of pyrolysis or incomplete combustion. Discussion—Flame resistance can be an inherent property of the

basic material or product, or it may be imparted by specific treatment.
The degree of flame resistance exhibited by a specific material during
testing may vary with different test conditions.

combustible textile, n—a textile that will ignite and burn or
that will give off vapors that will ignite and burn when
subjected to external sources of ignition. (CompHae- ] ] ] }
mable textile, noncombustible textile) flame resistant,adj—having flame resistance.
combustion,n—a chemical process of oxidation that occurs at Discussion—“Flame resistant” is the government mandated descrip-
a rate fast enough to produce heat and usually light either as tion for certain products that meet established governmental conform-
glow or flames. ance standards or specifications when the product is tested by a specific
method. Where no conformance standards exist, “flame resistant” is a

Discussion—Some oxidation such as that of hydrogen emits radia-  (g|ative term and is used to compare one material to another.
tion outside the visible spectrum.

flame retardant, adj—not defined. This term should not be

dangerously flammable textile,n— not defined. This term is used as an adjective except in the terms “flame-retardant-

implied in the Standard for the Flammability of Clothing treated” and “flame-retardant treatment”

Textiles (16 CFR Part 1610) under the Flammable Fabric,me retardant, n—a chemical used to impart flame resis-
Act (15 USC 1191, et seq.) from which a meaning can be .o ' P

mfe;rred. (See alsﬂammablg textile) _ _ flame-retardant-treated, adj—having received a flame-
embrittlement, n—_the f_ormatlon of a bnttle_ residue as the retardant treatment.
result of pyrolysis or incomplete combustion.
fire, n—as related to textile flammabilityan uncontrolled Discussion—The term “flame-retardant-treated” does not apply to
conflagration in which materials are destroyed by burning as textiles that are inherer)tly-flame_-resistant due to the intrinsic properties
evidenced by flames of varying size and shape, and a high ° the material or the fiber-forming polymer.
intensity heat source of 5 kw or greater, such as a burninffame-retardant treatment, n—a process for incorporating or
waste basket, grease-fire on a stove, burning building or adding flame retardant(s) to a material or product.
f|afr$]reesrt]£r:é related to textile flammabilix)a hot luminous Qscussm—The term “flame-retar.dant treatment” QOe§ n.ot apply tp
! . . . textiles that are inherently flame resistant due to the intrinsic properties
zone of gas or matter in gaseous suspension, or both, that iSof the material or the fiber-forming polymer.
undergoing combustion, that is relatively constant in size - o i
and shape, and that produces a relatively low heat ﬂuxf_lam'mablll_ty, n—t'hose characterlls_tlcs of a materlal thgt per-
(Comparefire.) tain to its relatlv_e ease of ignition and relative ability to
sustain combustion.
flammable textile, —any combustible textile that burns with
1 This terminology is under the jurisdiction of ASTM Committee D-13 on a flame. (See als‘ﬂammabi"ty') (ComparecombUStible
Textiles and is the direct responsibility of Subcommittee D13.92 on Terminology.  textile, noncombustible textile)

Current edition approved Nov. 15, 1993. Published January 1994. Originallyglow, n—visible, flameless combustion of the solid phase of a
published as D 4391 — 84. Last previous edition D 4391 — 93.
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material. (See alsafterglow andsmoldering.) inherently-flame-resistant, adj—having inherent flame-

. : . resistance.
Discussion—A solid may both glow and give off combustibles that bustibl i ile th il ither iani
burn in the gas phase (that is, flame) but the two are not necessariffoNcombustible textile, n—a textile that will neitner ignite

interdependent. Aspects of glow not involving combustion are defined Nor give off vapors th?t will ignite When' SUbjeCFed to
in dictionaries of general terms. external sources of ignition. (Comparembustible textile)
nonflammable textile, —any combustible textile that burns

heat durability, n—the extent to which a material retains its without a flame. (See alsglow, smoldering) (Compare

useful properties aF.amb|ent air conditions, _followmg Its flammable textile, combustible textile, noncombustible
exposure to a specified temperature and environment for a

specified time and its return to the ambient air conditions textilg.) I ) .
: self-extinguishing,n—not defined. The Board of Directors of
(Compareheat resistance).

heat durable, adi—having heat durability ASTM ha_s ruled that the term “self-extinguishir_lg” shall not

heat flux n—'the thermal intensity indicatéd by the amount of be usgd_ In ASTM stan_qards. It has no meaning except in
power'per unit area association with a specific test method or specific conditions

' of burning.
Discussion—The Sl unit for heat flux is watts per square meter (W/m shrinkage, —a decrease in one or more dimensions of an

2). object or material.

heat resistance,n—the extent to which a material retains Smoldering, n—the combustion of a solid material without
useful properties as measured during exposure of the mate-accompaniment of flame but generally with the production
rial to a specified temperature and environment for a Of Smoke. (See alsafterglow andglow.)

specified time. (Comparkeat durability.) Discussion—Smoldering can be initiated by small or low tempera-
heat resistant,adj—having heat resistance. ture sources of ignition, especially in loose materials, and may be
ignition, n—the initiation of combustion. present for an extended period of time after which a flame might be
inherent flame-resistance,n—as applied to textilesflame produced.

resistance that derives from an essential characteristic of the
fiber from which the textile is made. (Compaflame
resistance)

INDEXING TERMS

This standard is indexed under the following terms: burning behavior, flammability, and terminology.
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(Nonmandatory Information)

X1. RELATED LITERATURE

(1) “Establishing World Flammability TermsTextile World ~ 4880/2.

Vol 126 No. 6, June 1975, pp. 107-109. (6) Warren Y. Kimbal,Fire Department Terminologyth ed.,
(2) ASTM Standard E 176" Terminology Relating to Fire National Fire Protection Association, Boston (1970).
Standards.” (7) Kuvshinoff, B. W.,Fire Sciences DictionaryJohn Wiley

(3) Gaskill, James R., “Concept of Smoke and Fire Gases,& Sons, Inc., New York 1977.
Standardization New&/l 7 No. 12, December 1979, pp. (8) Sanders, Howard J., “Flame Retardant€hemical &
23-24. Engineering Newsyol 56 No 17, April 24, 1978, pp. 22—-40.
(4) “Burning Behavior of Textiles and Textile Products— (9) Symposium on Standardization of Technical Terminol-
Vocabulary: Part 1" Draft International Standard ISO/DIS ogy: Principles and Practice, ASTM STP 8@6TM, 1983.
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This standard is subject to revision at any time by the responsible technical committee and must be reviewed every five years and
if not revised, either reapproved or withdrawn. Your comments are invited either for revision of this standard or for additional standards
and should be addressed to ASTM Headquarters. Your comments will receive careful consideration at a meeting of the responsible
technical committee, which you may attend. If you feel that your comments have not received a fair hearing you should make your
views known to the ASTM Committee on Standards, at the address shown below.
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