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QH”) Designation: D 4920 — 98

Standard Terminology Relating to
Moisture in Textiles *

This standard is issued under the fixed designation D 4920; 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.

1. Scope ments are conducted. (See alandard atmosphere for

1.1 This terminology is a compilation of definitions of testing)
technical terms related to moisture in textiles. Terms that are  pyscussion—In the hierarchy of termsatmospherds the generic
generally understood or adequately defined in other readily term where the air is ambient with conditions “controlled” by local
available sources are not included. weather and therefore variabktmosphere for testingis a delimited

1.2 For other ASTM defined conditioning terms, refer to term in which the use of the atmosphere is restricted for a certain
Terminology E 41. For other terms associated with textiles, purpose. In astandard atmosphere for testing the conditions are

. . . specified (standardized) and controlled for routine testing and for
refer to Terminology D 123, Relating to Textiles. testing reproducibility. On this basis, there is no real reason for not

2 Referenced Documents referrlng to the speu_ﬂed atm_ospheres that have been traditionally used
for testing glass textiles or tire cords, etc.,staandard atmospheres
2.1 ASTM Standards: for testing those materials.

D 123 Terminology Relating to Textilés

E 41 Terminology Relating to ConditioniAg commercial allowance (CA),n—an arbitrary value, equal to

the commercial moisture regain, plus a specified allowance
3. Terminology for finish, used with the mass of scoured, oven-dried yarn, to
3.1 Definitions: compute (1) yarn linear density, (2) the commercial or legal
mass of a shipment or delivery of any specific textile
absolute humidity, n—the mass of water vapor present in a material (see alsaommercial moisture regajnor (3) the
unit volume of air. mass of a specific component in the analysis of fiber blends.
Discussion—Common units of measure for absolute humidity are . . D 1907, D 2494, D 3887
grams per cubic metre or grains per cubic foot. The amount of WatepOmrnerCIaI mass,n—billed mass as determined by a gener-
vapor is also reported in terms of mass per unit mass of dry air, for ally accepted method or as agreed upon between the pur-
example, grams per kilogram, or grains per pound, of dry air. This value chaser and seller. D 2494
differs from values calculated on a volume basis and should not bgommercial moisture content, n—in wool, the moisture
referred to asabsolute humidity. It is designated as humidity ratio, calculated as a percentage of the mass of the wool, top, noils,

specific humidity, omoisture pick-up. yarn, fabric, etc., in the “as-is” condition; that is, containing
absorption, n—a process in which one material (the absor- whatever moisture, oil, grease, or other extraneous matter
bent) takes in or absorbs another (the absorbate); as thethat may be present. D 2118
absorption of moisture by fibers. (See atmtsorption, and  commercial moisture regain (CMR), n—a formally adopted,
moisture equilibrium for testing . Comparedesorptionand arbitrary value, to be used with the oven-dried mass of
resorption.) D 4772 textile fibers, when calculating the commercial mass of a

adsorption, n—a process in which the surface of a solid takes shipment or delivery.
on O_r adsorbs in an extremely th'_n Ia_lyer mOIeCUI_eS Qf 9a$es’ Discussion—The assigned commercial moisture regain value is
of dissolved substances, or of liquids with which it is in  ,syally higher than the experimental moisture regain value for the same
contact. (See alsabsorption andmoisture equilibrium for material.
testing. Comparedesorption andresorption.) . . . . I .
atmosphere for testing, n—air at ambient conditions of condition, v—to bring a material to moisture equilibrium with

relative humidity and temperature in which tests or experi- a spe.cmed atmosphere. . . N
desorption, n—a process in which a sorbed material is

released from another material, as the desorption of moisture
1 This terminology is under the jurisdiction of ASTM Committee D-13 on  from fibers; the reverse of absorption, adsorption, or both.
Textiles and is the direct responsibility of Subcommittee D13.51 on Chemicaldew point, n—the temperature below which condensation of

Conditioning and Performance. ; :
Current edition approved Oct. 10, 1996. Published February 1997. Originally water vapor beglns to take place when the atmosphere IS
published as D 4920 — 89. Last previous edition D 4920 — 96b. cooled.

2 Annual Book of ASTM Standardggl 07.01.

3 Annual Book of ASTM Standardéol 14.02. Discussion—As air is cooled, the amount of water vapor which it can
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hold decreases. If air is cooled sufficiently, the saturation water-vapor which equilibrium is approached. Because of this difference, equilib-
pressure becomes equal to the actual water-vapor pressure and anyrium for textiles should be approached from the dry (but not moisture-
further cooling beyond this point will normally result in the conden-  free) side which is faster. Equilibrium with air in motion is considered
sation of moisture. to be achieved when successive weighings at specified time intervals do

- . . not show a change in mass greater than the tolerance established for the
humidity, n—the condition of the atmosphere in respect to material. If there is no established tolerance, consider 0.1 % of the mass

water vapor. (Comparebsolute humidity and relative after a 2-h exposure as satisfactory.
humidity .)

hygrometer, n—any instrument for measuring the humidity of moistur.e. equilibrium, n—for precpnditio_ning the moisture
the atmo,sphere condition reached by a material during free exposure to

moisture, n—as used with textilesvater absorbed, adsorbed, moving air in the standard atmosphere for preconditioning.

or resorbed by a material. (See alsater.) : S . . D 1776
moisture as-is,n—deprecated term. Sewoisture content moisture equilibrium, n—for testing the condition reached

; . . by a material during free exposure to moving air in a
moisture as-received, n—deprecated term. Semoisture . X
clonl:ent v P ISt specified atmosphere for testingD 885, D 885M, D 1776

| Mmoisture-free, adj—in textiles a descriptive term for a mate-
rial that (1) has been exposed to a flow of desiccated air at
a specified temperature until there is no further significant
change in mass, or (2) has been treated by a distillation
Discussion—Moisture is usually expressed as a percentage and is process using a suitable solvent. (Syzero-moisture)
calculated using the equation: (Comparemoisture equilibrium .)
C = 100(A — D)/IA

moisture content, —that part of the total mass of a materia
that is absorbed or adsorbed water, compared to the total
mass. (Compareoisture pick-up and moisture regain.)

Discussion—Moisture determinations frequently involve the change
where: in mass of an oven-dried specimen. If the air in the oven contains
C moisture content, %, moisttjhre, tue_t oan-driedhspecime_n \_/]:/_ill a{s?1 contqin someTrrrll_oi_stL(ere
_ . : even though it no longer shows a significant change in mass. This is due
g _ mass of materl_al before_drymg, and to the establishment of moisture equilibrium under the existing condi-
- mass of t_he dr,led mate“al'_ . tions. To ensure that the specimen is actually moisture-free, it must be
There is a relationship betweenoisture content and mois- exposed to desiccated air until it shows no further significant change in
ture pick-up since both may be calculated from the same data. mass. Although heating textiles in dessicated air to temperatures as high
The difference is in the bases used for calculating the percent- as 110°C increases the rate of moisture loss without changing the final
ages, original versus dried material mass. The relationship equilibrium mass of the moisture-free textile, heating also increases the

between moisture content and moisture pick-up is shown by possibility of removing other matter. The distillation process may be
the equations: substituted provided the textile does not contain any distillable,

water-soluble matter.

C = 100P/(100 + P)

moisture pick-up, n—the mass of absorbed and adsorbed
P = 100C/(100— C)

water that is held by a material, compared to the mass of the
where: dried material. (Comparenoisture content and moisture

C moisture content, %, and regain.)

P = moisture pick-up, %.

Discussion—Moisture pick-up is usually expressed as a percentage
based on the dried mass of the material and is calculated using the

moisture content, n—at moisture-equilibrium the moisture equation:

content of a material in equilibrium with air of known, or
specified, temperature and relative humidity. P = 100(A— D)D

Discussion—A frequently prescribed condition for determining where:
moisture content at moisture-equilibrium is use of a standard atmo- P = moisture pick-up, %
sphere, for example, 2t 1°C (70+ 2°F) and 65+ 2 % relative A = mass of material before drying, and
humidity, for textiles, both in establishing the equilibrium and as air D = mass of the material after drying under specified

supply for the drying oven. conditions.
moisture content (dry-basis),n—deprecated term. Semois-  There is a relationship betweenoisture pick-up and mois-
ture pick-up. ture content since both may be calculated from the same data.
moisture (dry-basis), n—deprecated term. Semoisture  The difference is in the bases used for calculating the percent-
pick-up. ages, original versus dried material mass. The relationship

moisture equilibrium, n—the condition reached by a material between moisture content and moisture pick-up is shown by
when it no longer takes up moisture from, or gives upthe equations:
moisture to, the surrounding atmosphere. (Compare C = 100P/(100+ P)
moisture-free.) P = 100C/(100 C)
Discussion—The establishment of equilibrium between a material
and the surrounding atmosphere is dependent upon the exposure tim(‘!VherE .
the difference in moisture levels between the material and the atmo-C = Moisture content, %, and
sphere, and motion of the air about the material. The level at which theP = moisture pick-up, %.
moisture in the textile reaches equilibrium depends upon the side fronsince moisture pick-up, like moisture content involves the
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original mass, or “as-is, where-is” (from a location with from the ratio of the pressures used in the above definition. The
unknown temperature and humidity conditions) state of the agreement holds for temperatures up to 93°C (200°F) and below
material, it is generally unknown if the loss in mass on drying Saturation.

is caused by the loss of any materials other than water.  yesorption, n—the process by which a material that has given
moisture pick-up, n—at moisture-equilibriumthe moisture up another material byesorption takes up some more of

pick-up of a material in equilibrium with air of known, or ~ the material given up. _ _ _
specified, temperature and relative humidity. sorption, r_l—the process of taking up or holding a material by
_ N o adsorption, absorption, or both.
'?'?CUSS'ONTAt"etquer_‘“ty presc_?ge_d condition ffor tdetsrn:;mrtlg standard atmosphere for preconditioning,n—a set of con-
moisture content at moisture-equiliprium Is use of a stan ar_ atmo- trO”ed Conditions havin a temperature not over 50°C
sphere, for example, 2t 1°C (70* 2°F) and 65+ 2 % relative (122°F), with respective ?Oleranceg afl°C (+2°F), and a

humidity, for textiles, both in establishing the equilibrium and as air . - -
supply for the drying oven. relative humidity of 5-25 %+ 2 % for the selected humidity

moisture regain, n—the amount of water resorbed by a dried that drying can be achieved prior to conditioning in the

material at specified equilibrium conditions of temperature standard atmosphere for testing textiles. D 1776
P d P standard atmosphere for testing, —an atmosphere for

and humidity, compared to the mass of the dried material. testing in which the conditions for relative humidity and

(Sge standard. moisture regain) (Compare_commerpml temperature are specified and controlled. (Comaeneo-
moisture regain, moisture content and moisture pick- :
sphere for testing)

up.) standard atmosphere for testing, n—in glass textiles an
Discussion—Moisture regain is usually expressed as a percentage atmosphere for testing in which the air is maintained at a
and is calculated using the equation: relative humidity of at least 45 % and no greater than 67 %,
R=100B-D)/D tolerance of+2 % for the selected relative humidity, and a

temperature of at least 20°C (68°F) and no greater than 25°C
(77°F), with a tolerance of=1°C (=2°F) at the selected
temperature. (Compam@mosphere for testing) D 578,

D 580, D 579, D 581
standard atmosphere for testing,n—in textiles an atmo-
sphere for testing in which the air is maintained at a relative
humidity of 65+ 2% and at a temperature of 211°C
(70 = 2°F). (Seeatmosphere for testing)

where:

R moisture regain, %,

B mass of material in moisture-equilibrium at specified
conditions,

D = mass of material dried under specified conditions.

Since most surface matter can be extracted without appreciably

affecting the textile material, or the textile material can be

produced without surface matter (except natural fibers), any-

thing removed by drying or distillation after moisture- Discussion—Special conditions of humidity and temperature are
equilibrium is established is water. This is a key difference sometimes prescribed for the testing of certain textiles for specific
betweenmoisture regain and moisture pick-up, which have service predictions, resistance to water or biological action, etc. When

. - international testing is involved, a standard temperature of 20C,

been traditionally, but incorrectly, used synonymously. or, by agreement, 22 2°C may be used.

moisture, wet-basis,n—deprecated term. Sewoisture con-
tent.

oven-dried, adj—a descriptive term for a material that has
been heated under prescribed conditions of temperature and
humidity until there is no further significant change in the

mass of the material.

standard atmosphere for testing,n—in tire cord and indus-
trial yarn textiles an atmosphere for testing in which the air
is maintained at a relative humidity of 552 % and at a
temperature of 24 1°C (75=* 2°F). (Compareatmo-
sphere for testing) (Seestandard atmosphere for test-
ing.) D 885, D 885M, D 2970

Discussion—An oven-dried material retains a small amount of standard moisture regain, n—the moisture regain of a
moisture which is dependent upon the temperature and relative humid- material at equilibrium with the standard atmosphere for
ity of the air supplied to the oven. Aoven-dried material will only be testing textiles. (Seenoisture regain.)

moisture-free if the air supplied to the oven has been desiccated. . . . . .
_ o volatiles, n—materials readily vaporizable at relatively low
psychrometer, n—a variety of hygrometer comprising a dry  temperatures.
bulb temperature indicator and a wet bulb temperature
indicator which is cooled to the wet bulb temperature by the ] " >
known to be water only; the lost matter should be called “volatiles

sppntanequ_s evaporatl.on of mO_ISture' with subsequent modification of these moisture content and pick-up
relative humidity, n—of air, the ratio of the pressure of water  iorms.

vapor present to the pressure of saturated water vapor at the . )

same temperature. water, n—the chemical compound, J&@. (Syn.moisture).

_ _ zero-moisture, adi—Seemoisture-free, the preferred term.
Discussion—The ratio of the vapor pressures is expressed as a

decimal fraction or, more generally, as a percentage. For normal testing Kevwords
conditions, the ratio of the actual absolute humidity to the maximum ™ yw _ ) )
possible humidity at the same temperature does not differ appreciably 4.1 moisture; terminology; textiles

Discussio—When the nature of the loss in mass on heating is not
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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
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