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This standard is issued under the fixed designation F 1449; 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 epsilone} indicates an editorial change since the last revision or reapproval.

- Nere—Keywords-were-added-editorially-in-June-2000.

1 This guide is under the jurisdiction of ASTM Committee F-23 on Protective Clothing and is the direct responsibility of Subcommittee F23.80 ondFTéuaereah
Current edition approved-0et—15-23992. November 10, 2001. Published—ebruary 1993. January 2002. Originally published as F 1449 —92. Laditppevious e
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1. Scope

1.1 This guide provides-suggestions recommendations for the care and mainterance-of-protective clothing-thatis-both flame
resistant flame, thermal, and arc resistant.

Note 1—Therm focus of this standard is the llyaundering process. More detailed information on decontamination, inspection, storage and repair is
available in NFPA 2113.

1.2 These-suggestions-coverprocessing-by-taundering. recommendations address the Industrial laundering process.

1.2.1 This guide does not provide detailed suggestions for dry cleaning. For more information contact your processor; his/her
dry cleaning equipment supplier and solvent supplier; and the fiber, fabric, and garment manufacturers.

1.2.2 This guide does not apply to home laundering-ef-pretective-garments. flame, thermal, and arc resistant clothing. Follow
label directions or contact garment supplier. For best cleaning results and proper maintenance of the protective characteristics of
flame, thermal, and arc resistant clothing the services of a professional processor is recommended. (See X1.1.)

1.2.3 This guide does not apply to specialized protective garments such as specialized firefighter turnout gear and proximity
firefighter ensembles.

1.3 This guide also identifies inspection criteria that are significantte-proper the performanee-ef-protective flame, thermal, and
arc resistant clothing.

2. Referenced Documents
2.1 ASTM Standards:
D 123 Terminology Relating to Textilés

F-1002 Performance-Speeification for 1494 Terminology Relating to Protective Cldthing

2.2 Other Standard:

NFPA 2113 Standard fe
Stationhouse Gear

2 Annual Book of ASTM Standaydéol11:63. 01.06.
2 Annual Book of ASTM Standardgol 11.03.
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3. Terminology

3.1 Definitions of Terms Specific to This Standaftihe following terms have been defined specifically as they relate to this
guide:

3.11 care—aﬁd—mam{enaﬁqm—e#eeﬂve—eleaﬁmg%remeve—son—procedures forcleanlnq sterilization, decontamination, and

maximize-use-life storage eperties. flame, thermal, and arc resistan
clothing.

3. 1 2 end usey n—fthe ent|ty or orqamzatlon whose employees ultlmately weaethe—pumese—ef—thns—gmde—t—lcﬂs—teﬂm—rs used to

arment). flame,

thermal and arc reS|stant clothlng

3.1.3 finish, n—a chemical or mechanical modification, or both, of the fabric for a specific performance result.

3.1.4 finishing techniquen—as—apphies-totaundry-and-dry-cleaningprocedures, the—the mechanical means by which the
garment is put in its final state (for example, pressing, drying, wrinkle remevak-etc.). and so forth).

3.1.5 laundry wash formulan—a-listef-ehemicals,-amounts,—the details related to procedures, cycle times, temperatures, and
proecedures chemicals used-in-a-taurdry-operation. the laundering process.

3.1.6 precessoermaintenance—athe procedures a for inspection, teplair, and restmo gval frem senrvice of flame, thermal, and
arc resistant clothing.

3.1.7 processing launderer (processpr— the party performing the operation of cleaning or repairing, or both of the flame,

thermal, and-maintenance-eperation. arc resistant clothing.

4. Summary of Guide

4.1 This guide provides guidelines for use by suppliers of the flame, thermal, and arc resistant clothing including the fabric anc
fibers used in its construction, processors, and the end user to effectively maintatr—protective flame, thermal, and arc resista
clothing and to provide a means of determining when such items should be removed from serviee—Fhis guide includes the
following:

4.1.1 Classification ef g flame, thermal, and arc resistants clothing by fiber, fabric, and finish.

412-Classifieation

4.1.2 Llstlng of—gaﬂmeﬂfs—by—e\egfee—aﬁd—type—ef—50|l

ee 1.2.1).

4—1—3—1—Reeemmendaﬂeﬁ—ef—latrﬁd+y—fe+mula elemen%s—te—employ
41 4-Recommendation-of-finishing-technique.
41-5-Recommendations consider when developing wash formulas

4.1.3 Recommendations for removing g flame, thermal, and arc resistants clothing from service.

5. Significance and Use

5.1 This guide identifies the responsibilities-ef-both-the—preeessor fiber, fabric, and clothing manufacturers, as well as the
processor, the processor’'s chemieal-supplier-the fiber supplier-and-fabrie-suppliers,the-end-user—and-the-garmentmanufacture
user.

5.2 This guide-provides-category-desighrations has been developed to describe the key components involved in a program f
the care and maintenance of flame, thermal, and arc resistant clothing.

5.2.1 New fibers, fabrics and construction techniques are continually being developed to improve flame, thermal, and art
resistant clothing.

5.3 The guidelines in this standard will provide a processor guidance to develop a processing system that maintains the flam
thermal, and arc resistant characteristics of s the clothing during their useful service life.

5.3.1 New chemistry and washer controls are continually being developed as well.

5.4 ltis this changing environment that makes the development-of use specific formutas for p each fabric and soil type difficult
to make absolute at any given point in time.

5.5 The guide also provides guidance as to when flame, thermal, and arc resistant garments should be removed from servic

6. Procedure

6.1 The fiber, fabric, and garment manufacturers—should are responsible to previde advice information on the performanc
characteristics and maintenance needs. The end user is responsible to determine the compatibility of the performanc
characteristics with the intended-use-and-maintenance-needs. use.

6.2 The processee&nd—ﬁ—aﬁprepﬁate and the processor’s chemical supplier and the end user should classify g flame, therm
and arc resistants clothing by fiber, fabric, and firish{see—Fable 1). based upon information provided by the garment supplier.

6.3 This guide establishes the following categories for segregating g flame, thermal, and arc +esistants clothing by fiber an
fabric characteristics significant to maintenance:

6.3.1 -Glype A—Flame, thermal, and arc resistants clothing constructed exclusively of fabric made from inherently
flame-resistant fibers that are tolerant to high-laundry and finishing temperatures. (See X1.2.)

6.3.2 -Glype B—Flame, thermal, and arc resistants clothing constructed exclusively of fabrics made from inherently
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flame-resistant fibers that-are—noettolerantto-high-taundry have limitations on the maximum temperature for laundering and
S.

6-3-3—Garments finishing. (See X1.3.)

6.3.3 Type G—Flame, thermal, and arc resistant clothing constructed exclusively of fabrics that are chemically—treated to
produece-the for arc, thermal, and flame resistance.

6.3.4 Type D—Flame, thermal, angdthermal-resistant-characteristic.

6-3-4-Garments arc resistant clothing constructed-ef-mixtures a combination of fabries-ef-ore-ormore-of-the-above types.

6-3:-5—-Garments Type A, and/or B, and/or C.

6.3.5 Type X—Flame, thermal, and arc resistant clothing with specific label instructions prohibiting laundering, (for example,
“Dry Clean Only”, “Do Not-Wash*—~Be-Net-Dry-Clean™). Wash”).

6.4 The processor-and-i-appropriate the processor’'s chemical supplier ang-erg-user,—shotld consider user are responsible tc
determine if the-garment-degree-ang-type methods which need to be utilized for proper cleaning-ef-seiling-and-its-eempatibility
with the-eleaning-system-utilized to flame, thermal, and arc resistant clothing will maintain-the-protective flame, thermal, and arc
resistant characteristics-eriginally-established for of-the-garment.

6—5—'Fhrs—|s+aeﬂee—suggests clothing.

6.4.1 Laundry wash-precedures-for formulas should be developed by the precesser-and-if-appropriate;—the-processor’'s wash
chemical supplier in collaboration with the clothing are-end-userto-employ-for-garmentprocessing—(SeeTable2—Fable 3, and
Fable4)

6-5-1H-garment-ecannot fabric manufacturers based on the following criteria:

(1) Water Temperature

(2) Drying Temperature

(3) Water Hardness

(4) Mechanical Action

(5) Machine Load Factor

(6) Soil Sorting

(7) Wash Room Chemistry

(8) Finishing Temperature

(9) Alkalinity of Detergents

(10) Souring

(11) Extraction

(12) Cycle Times
6.4.2 Based on the preceding criteria the following processes may, but not necessarily-be-eleaned using ineluded-na heavy-duty

wash, wash formula. When selecting-a-preseak-eperation processor the end usershould-be-considered-as-an-optional part inquir
if the processor is capable-ef-a-wash-operation.

6-5-2-Using performing the-appropriate-table;—select following procedures.

6.4.2.1 Flush—A high-level bath for a-wash-precedure short period of time prierto-meetthe-maintenancereguirements.

6-5-3-UYsing break. Flushes generally are used for conditioning textiles before subsequent baths and for removing debris and
loose sail.

6.4.2.2 Break (break suds}-The first wash chemical bath. In light and medium-soil formulas, all ofthe-appropriate-table, select
surfactant/detergent and alkali to be used inthe-ehemical entire formula is generally added to use the washer in the w break bath.
The break is the single most important step in the laundering proceduss from the standpeint-of 6.5.2.

6-5-4-Ysing—Table-1;-select soil removal.

6.4.2.3 Suds—A bath occurring between the-finishing-technigue break and ensuing steps. Suds baths are carried out at low water
levels, usually with hot or tempered water. If alkali or detergent isn’'t added on these additional suds baths, they are referred to as
carryover.

6.4.2.4 Carryover (carryover suds}—A cleaning step in a laundry formula in which no supplies are added, but supplies
previously added are retained for use.

6.54.2.5-tRinse—High water-level bath or baths following the bleach and preceding the sour or finishing bath. During rinsing
the final portions of loosened soil are removed along with-the-data-fromTables-1-4-sheuld-be-governed-by+eecognition that bulk
of the-infermation-presented-thereinisstrictty-an-example washing compounds used in laundering. Except for antichlors, chemicals
are usually not added te-iHustrate-conditions-that-have-been-employed rinse.

6.4.2.6 Sour bath—Normally the final bath in-speeific-instanees. the laundering process-—Fhe-sequence purpose for the sour (or
acid) bath is to neutralize the alkalinity-ef-eperations,times,—and-temperatures-are-cited-as-sample values.

6-5-6-Sinee the water in the textiles before removing them from the machine for finishing.

6.4.3 Since proper loading of the washer is essential to effective processing-ofprotective-garments flame, thermal, and arc
resistant clothing appropriate consideration of load size should be coordinated with the machine manufacturer in cooperation with
the processor, processor’s chemical supplier and fiber, fabrie;-ane-garment clothing manufacturers.

6.65 Determineation of when flame, ther gmal, ane armc resistant clothing should be removed-frem service.




A F 1449 - 01
“afl

6-6-1—Formostpractical-purposes—garmentsmay-be-removed from serviceforreasens-as-determined-by-inspection based

subieeﬂve—evalua&en—'Fhe shall be the ultimate responsibility-ferremovaks with of the end user.
he

6 5 1 The following identifiable items (but not limited to) which may diminish-the-pretective function of the flame, thermal, and
arc resistant clothing can be determined by visual examination:

6.65:21.1Worn Out—Thin spots, holes, excessive wear at edges, stains, or color loss.

6.65:-21.2Mechanical Damage-Evidence of cuts, rips, tears, open seams, and nonfunctional closures.

6.65-21.3Repairs—If feasible, flame, thermal, and arc resistant clothing removed from service may be repaired and returned
to service. Repairs shall be made using fabrics and components, which are equivalent to those, used in the original manufacturin

6.5.1.4 Fit—GThe flame, thermal, and arc resistant clothing no longer fits the wearer. Garment may be assigned to anothe
wearer if it meets all appropriate usability requirements.

665—21—45Mod|f|cat|on— Alteratlon to garment that drffers srgnrfrcantly from ongrnal deS|gn or functron

6 5 1 6 Contaminatior—A-g Flame, thermal, and arc resistant clothing contaminated by materials that represent a flammability
risk, health, orwhich-are-etherwise-hazardous other safety risk to the wearer sheuld-be-immediately removed from service by th
end user-6

APPENDIX

(Nonmandatory Information)

X17% ©

X1.1 There may bje circumstances under-whivch home laundering of flame, thermal, and arc resistant garments should b
avoided by the end user since home laundering cleaning conditions may-ret+recommended-except where be sufficient to remo
contaminants that reduce the flame thermal and arc reS|stant characterlstrcs (see Note X1.1). In addition, the-erd-aser determir

i% about must ensure the cleaning process used in hyor
Iaunderrnq follow the manufacturers recommended Iaunderrnq procedures The individual(s) providing the home laundering mus
be adequately informed of the proper cleaning processes needed to insure the flame, thermah—and-flammability arc resista
characteristics of protective clothing-arme maintained, for example, if chlorine bleach is used-in-service.

67+ 1FHammability home Iaundennq, the flame, thermal —&nd—s&engfh—tesﬂng—reqtnfe—samples arc resistant characteristics ¢
some types of FR clothing can-b a-garment-thatis-removes egnized that compromise

or eliminated.

Note X1.1—Some soils containing potentially flammable materials suchtests-are-destructivein nature as solvents;-eitand-the-garment will have tc
other petroleum products may not-be-reptaced.

6-/-2Foergarments removed—from—service—for—testing by home laundering. Home laundering indicates laundering by the
fellowing-tests-apply:

6-7-2-1Strength-Loss{See—TFable-1 employee.

X1.2 Anexample
dee&mem—remeve—ganﬂems—#em—senﬁee—nmen—meaewed—tenwe Type A fabrlcs is Aramrd

X1.3 An example of Type B fabrics is FR acrylic.

X1.4 These examples are for illustrative purposes only-ane-tearstrengths-are 50 % not to be inclusive or less exetusive of th
speerﬂed—value any other fabrics whose characteristics mlqht place them—rn—'Fable—l—ef—PeFfeH%&Hee—Speemeaﬂen F 1002.
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ASTM International takes no position respecting the validity of any patent rights asserted in connection with any item mentioned
in this standard. Users of this standard are expressly advised that determination of the validity of any such patent rights, and the risk
of infringement of such rights, are entirely their own responsibility.

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 International 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.

This standard is copyrighted by ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959,
United States. Individual reprints (single or multiple copies) of this standard may be obtained by contacting ASTM at the above
address or at 610-832-9585 (phone), 610-832-9555 (fax), or service@astm.org (e-mail); or through the ASTM website
(www.astm.org).



