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1. SCOPE

1.1 *. l%is standard provides a basis and a uniform method for
specifying product cleanliness levels and contamination control program
requirements.

1.2 Use. These requirements are unusual @L< - not rewired fOr all
products%t are intended for use in ml 1it ary procurement and design
cent racts for only those ‘items that cent sminat ion contro 1, by measurement
for parts, components, or fluids, is necessary to insure reliability.

1.3 ArmIicability. When this standard is made a part of a procurement
contract, the procuring activity shall be responsible for identifying the
applicable requirements cent ained herein that apply to the particular
contract.

2. REFERENCEDDOCUUENTS

2.1 Documents. The issues of the following documents in effect on the
date of invitation for bids form a part of this standard to the extent
specified herein.

G$NERNMI?NTAL

FED- STD-209 - Clean Room and Work Station Requirements, Controlled
Environment

(copies of specifications, standards, drawings, and publications required
by suppliers .in connection with specific procurement functions should be
obtained from the procuring activity or as directad by the Contracting
Of ficer. )

2.2 Other publications. me following documents form a part of this
standard to the extent specified herein. Unless otherwise indicated, the
issue in effect on date of invitation for bids or request for proposal shall
app lY.

NON-GOVERNMENTAL

ASTM-F 24 - Meaauring and Counting Particulate Contamination on
Surfacea
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ASTM-F 25 - Si zing and Count Ing Airborue Part icylate Cent tyoinat ion
in Cleap ROW and Other Dqat -Control led Areas Designed
for EIectronic and Similar AFI~licat ions

ASTM-D 2390 - Microscopic S~zing and Counting Part~cles from Aerospace
Fluids on Membrane F~lter6,,. . .

ASTM-D 2391 - Processing Aerospace Liquid sarnple$ fO.r ?a!ticul?te
COnt*inatiOn Analy.3is Using “Membrane Filters

ASTM-D 2,429 - S~ling Aerospace ~luids fr~ Components

AS’TM-D2544 - Proposed Gas Sampliag for Gaseous Analyaia

(Application for copies st~ould be addressed to the American Society for
Testing and Materials, 1916 Race street, Philadelphia, Pennsylvania 19103. )

SAP.-ARP-598 - Procedure for the Determination of Particulate Contamination
of Hydraulic Fluids by the Particle Count Method

SAS-ARP-743 - Procedure for the Determinant ion of particulate C0Pt9inat ion
of Air in Dust Controlled Spaces by the Particle Count
Method

(Application for copies should ba addreaaed to the Soriety of Automtive
Engineers, Inc. , 465 Lexington Avenue, NW York, N. Y. 10017 .) ~

3.

3.1

DEFINITIO~

‘i’he folloying defirtitlo~ apply to terms used in this ntnndard:

Claanlineaa level. An established level of maximuq allowable con-
tamination based on size, distribution, or quantity in a given area or voluma.

●‘)

3.2 Cent aminat ion. Any foreign material.

3.3 Cent aminat ion control. Organized action to control the level of
cent ~inat ion.

.— .

e‘,
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3.4 Micron. A unit of measurement equal to one-millionth of a meter,
or thirty-nine millionths of an inch (0.000039 inch) , es. , 25 microns is
approximately 0.001 inch.

3.5 Non-Volatile Residue (NVR~. Soluble material remaining after
evaproation of a volatile liquid or determined by special purpose analytical
instruments, usually measured’ in mil.liSr~ Per unit vOl~.

3.6 Particle size. Particle eize is expressed as the apparent maximum
linear dimension or diameter of the particle.

3.7 Significant surface. Any surface of an item or product which is
required to meet established cleanliness level raquirementa.

4. GENERALRSQUIRSMENTS

4.1 Responsibility.

4.1.1 Prescribing Product cleanliness. The responsibility for selecting
or determining the degree of product cleanliness ehall rest with the 00D
design activity initially responsible for the product to be produced or
processed.

4.1.2 Achieving and maintaining Droduct cleanliness. The responsibility
for achievins and maintaining product cleanliness shall rest with the
responsible activity whose functicn is to process or produce the product
from the design criteria and related specification requirements.

4.1.3 Assuring the intexrity and continuity of the cOnt=inatiOn cOntrOl
_. The responsibility for insurins a continuing contamination control
effort shall rest with quality control or similar activity whose function
is to insure that the product meets deeign criteria and specification require-
ments .

4.1.4 Contamination control plan. A contamination control program plan
and its methods for implementation shmll be submitted to meet the product
requirements for cleanliness as opecified. The contamination control plan
shall include, but not be limited to consideration of the following factors:

4.1.4.1 Oesign requirement. The cleanliness level of the product and its
sensitivity to contamination shall be determined by the product design activity
unless otharwise specified. Contamination limits are to be prescribed by
design drawinga or specifications cons iatent with the product requirements.
When the product dea ign act ivit y cannot predetermine the c leanlineas level,

3
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a proposed msthod for determining this leve 1 through invest igat ion,
experimentation or aasassmsnt shal 1 ba inc Iuded.

f

.%.1.4.2 Product deaixn review. A product design review in terms of
cant sminat ion sena it ivit y shal 1 be included.

4.1.4.3 Procesaea and controls. ~oae proceaeas and controls applicable
to the product, at each stage of manufacture or processing, including
parts, components, assemblies, and materials, that will af feet the clean-
liness of the product shrill be included.

4. 1.4.4 Clean room facilities and ~:ork stations. The clean rOorn
facilities and work stations shall akec the requirements of FED-STD;209.

4. 1.4.5 Sub-tier contractors. A “inathod shall be outlined for impoeing
contamination control requirements oa sub-tier contractors.

4. 1.4.6 Calibration “Procedures. Facility and equipment calibration pro-
cedures that are to be followed shall be defined.

4. 1.4.7 Quality control. Quality control procedures, sampling plans, etc. ,
gt,all be detailed to eusare surveillance arid ccurpliance.

4.1.4.8 Product protection. Methods for product protection shall be
provided to maintain tlie required product cleanliness level.

4.1.4.9 Parsonndl. Personnel training, motivation and control msthods
shall be outlined.

5. DETAIUfD REQUISJIMEW2S

5.1 Cleanliness levels. Table 18 sad Ib prescribe the cleanliness lavels
established to provide a’ uniform set nf .>riteria for specifying product
cleanliness, based on contaminant size, distribution, and count. Use of
thesa cleanliness levels provides a basis for specifying and determining
conformance to cleanliness requirements.

5.1.1 Application of cleanliness l-. The cleanliness levels of
Table la and Ib shall apFly to surftices, assemblies, components, or fluids.
The following units of ineascre shail be used:

(a) Surfacea - Partic lfs categorized by size and count per squar{
fOOtl of Significant surface area . Non-volatile residue in milligrams per

lNOTS: Arias less than one squara foot ahal 1 be considered as one square
foot , Atee may be estimated.

4
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1 of significant surface ares.square foot

(b) Assemblies and components - Part ic les categorized by size
and count per square foot 1 of Significant surface areal. Non-volatile

1 ~ f Significant eurf ace area.residue in milligrams per square foot

(C) Liquid - Particlee categorized -by size and count per 100
milliliter of fluid. Non-volatile residue meaeured in milligrams per 100
milliliter of fluid sample.

(d) Gas - Particles categorized by size and count per cubic foot
of gse.

5.1.2 Measurement of cleanliness lavels. Measura~nts to determine
cIeanlinese shall be accomplished as follows, or by demonstrated equivalents:

(a) Surfaces - According to ASTM-F 24, ASTM-D 2429 (sampling),
ASTM-D 2391 (processing sample), ASTM-D 2390 (eizing and counting), or SAE-
ARP-598.

(b) Assemblies and components - Ssme ae surfaces (a).

‘o
(c) Liquids - According to ASTM-D 2391 (sampling), ASTM-D 2390

(sizing and counting), and sAE-ARP-598.

(d) Gasas - According to SAS-ARP-743, ASTM-F 25, ASTM-D 2544
(sampling). ASTM-D 2390 (sizing and counting). NOTE: For measurement
condition not covered, acceptable %thods shall be negotiated between the
contracting parties.

5.1.3 Method for specifying product cleanliness levels. Product c leanli-
nese lavels shall be specified in the following manner:

MIL-S~-1246 (Level 200), refers to particulate only.

FIIL-STD-1246 (Level 200F), refers to particulate knd NV’R.

NIL-STD- 1246 (Level NVR-F), refers to requirement’ for NVR Only.

/-●
5
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~

Cleanliness
Level

10

25

50

100

k—

200

E

300

500

b

?W

low

CLASSIFICATION OF PROOUCT CLEANLINESS LEVELS

T.ble 1.

Range
Surfaceand Fluid

5

–5
15
25

5
15
25
50

15
25
50

100

Is
25
50

100

25
50

100
250
50

100
250
500
100
250
5G0
750

250 -
90
7Xl

1000

Quantity
.f P.artiwh

Less than

21-
Le, s thw.

1

180
25
7
1——

2so–
75
II
1

4100
1100
180

16

7000
1000

90
Less than—

11000
950
25

1

6500
170

7

IOQO
45
7
1—.

Table Ib
Nc.nV+atile Residue

..”,1
—

A

B

c

D

E

F

G

H

J

—

Quantity
NVR

..s, th.n 1.0 m<

1.0 q
to

2.0 nlg

2.0 Ins
to

3.0 mg

3.0 nlg
to

4.0 nlg

5.0 nlg
to

7.0 me

7.0 mg
*O

10.0 mg

10.0 Ing
!.

15,0 nlg

15.0 mg
to

25.o mg

Oerivati.n of Cleanlines~ Levels. The cleanliness levels and rangewi?hheach level of Table la
WC. established by plotting the cw.es i. Chart t. Char? I PI.? pei.t ?s n.mber of total P.SVVCI.S
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Custc.dians :
Army - MI
Air Force - 71
Navy - AS

Review act ivit ies:
Army - AV

AT
EL
GL
MI
TM

Navy - AS
5A
SH

Air Force - 70
71
84
68

User activities:
Army-ME

MS
Mu
S4
Wc

Navy - OS
Air Force - 79

80
84

Preparing activity:
A- - MI

Project No. MISC-0248

●
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10. 1.1.3 Mild alkaline cleaners and detergents. Used for the removal
of organic and inorganic contamination, e.g. , oils, fats, shop. SOil, and
grease. Use: inhibited alkaline cleaners (mild alkaline cleaner), soaps,
and detergents.

10.1 .1.6 OrRanic solvent cleaners. Used to remove some forma of organic
contamination, e. g. , oils, grease, and hydrocarbon fuels. Use: halogenated
solvents (except carbon tetrachloride), ~lcohol, benzene, xylene, and toluene.

10.1.1.5, Tap water and deionized water. Used to remove the residual
material left by cleaning solutions and as a final flushing or rinsing
medium.

10.1.1.6: Neutralizing and pass ivatinx solutions. Supplementary treat-
ments to acid, alkaline and mechanical cleaning used to prevent’ corrosion
and acid etching. Use: nitrate, phosphate, alkali with nitrate or phosphate
to neutralize; nitric acid or nitric acid and chromate solutions to passivate.

10.1 .1.7 Mechanical cleaning. Removes cent amin2t ion by abrasive action.
Used only when physical damxige to the item being cleaned will not occur.
Includes: wire brushing, shot blasting (wet and dry), grinding, sand
blasting (wet or dry), the use of alumintim oxide, abrasive coated papers
and cloths, and related methods.

NOTS : Mechanical cleaning often leaves foreign deposits which may require
additional c leaning for their removal. Compatibility of dissimilar
metals is an import ar.t consideration when selecting a mechanical
cleaning method.

10. 1.1.8 Gross cleen.inx crocc:ssee. Ta$le P shows recommended gross
ciearhing processes ant! scauences.

10.2 Precision cle3nit~. This method is c.erfo~d r.o achieve a le.:el of
product c Ieanliness to a greater degree than i; normal l? detecced by visuai
means. Articles shml(! b~ visible clean prior to nzecisio:t clesninz. Pre-’
cisioc cleanixg is pericrmc< in a ccntwl led mvironment that will permit
the achievemel-,t and maintc:mnce o: the $psc. i fied c>.earliness level of the
product.. Precision c leaning shouid hc ce.p=kl.e of renmins p.=ticles. f+. lms,
biological forms, fibers and ether forms of contaminant that are USUS1?Y
not visibly detected and co,lld degrade che specific proiuct or process. The
Ieve 1 of precis.lon c l~anliness $haulc! be demonstrated or verified and evidence
of inspection and acceptarxe provi ded. Precision cieaned article shall be
suitably protected or packa~ed immediately after verification of cleanliness
and prior to leaving the controlled environment.

10
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APPENOIX

FORSWORD

I

The purpose of this appendix is to provide nonmandat ory supple=nt al
guidance informant ion for the preparation of documents relating to con-
tamination control programs.

10. CLSANINGMRTRODSANDMATERIAB

10.1 Gross cleaning. This method is performed to achieve visible clean
articles. Gross cleaning removes contaminants such as weld scale, heat treat
scale, corrosion, oxide films, oils, grease, shop soil, fuel and carbon
deposits. ‘l’he cleanliness level achieved by gross cleaning does not normally
require verification beyond visual appearance. (Wipe test, waterbreak test,
ultraviolet inspect ion, special lights and mirrors, are considered aids to
visual inspection. ) Gross cleaning is considered a normal shop process
and usually does not require special environmental controls, packaging,
handling, or storage beyond accepted good practice that will not degrade
tbe quality of the product.

a 10.1.1 Gross cleaning types. The following types of cleaners, or their
equivalent, may be used for removing gross forms of contamination.

NOTS : Chemical cleaning agents must be compat lb le to prsven* excessive attack
or latent degradation.

10.1, 1.1 Acid cleaners. Used to remove the contamination, e.g. , weld
scale, corrosion, and oxide films not removable by other solutions. Use:
nitric acid, chromic acid, inhibited hydrochloric acid, inhibited sulfuric
acid, inhibited phosphoric acid, mixed acid deoxidizers, and alcoholic-
phosphoric acid.

10.1 .1.2 Alkaline cleanera. Used for removal of organic and inorganic
contamination. e.e. . crease. ehon soil. scale. and soluble mctel oxides.
Alkalina clea~ers-d~s~olve (atcbj cert~in
Use: alkaline rust strippers, heavy duty
lines, alkali, and alkali with nitrate or

matals such as al~nminum or. zinc.
alkaline claaners, molten alka-
phc.sphata.
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Table II

SELECTION CHART FOR GROSS CLEANING PROCESSES

NOTE

Symbolsintheblockdenotea recommended
process for the surface condition indicated,

and will nc.rmolly be accomplished in ccm-
secutive waler from lefttoright.,

Material Surfoce Condition

Ba~e “or machined,
f,,e of heat oxidation

Co”version or
&luminum chemical film coating

Weld scale, corrosion,
or heot oxidation

Bore or machined,
free of heat oxidation

I Co”version or
CC.PPer, brass, bronze chemical film coating

G,OSS Clemi.g f%OC.S5.s

* ASTM.A380 describes i“ detail recommended methods for descoling and cleaning stainle=
steel.

11
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10.2.1 Precision c leaning eolutione/fluids. Precie ion cleaning
solutions or material ehall not reset with, coubioe with, etch, or othar-
wisa ceuce inznadiato or lotont dasradation of the item boirigolotinid,
Precision cleening fluids should be filtered, controlled, end verified,
at a cleanliness level that ia, dermnetr.eted to be sufficient to achieve
the specified product cleanlineen. Use of the following fluide is
recommended:

(e) Halogenated eolvente

(b) Ketones

(c) Alcohole

(d) ‘ktergent (must be follwed by deionized wat rin-w’

(e) Deionized water

(f) Air or inert gas (for drying or removal of volatile fluids)

10.2.2 Precision c leaning methods kmceesee. Varioue methods ●nd equip-
ment cre evsilable which are euitable for pzecieion cleming. The proceso
and equiptmrnc to rme shell be eel ected on the bests of produtt confi&mmion,
compatibility with cleaning fluids, type end quantity of contaminants,
desired cleanliness level, econrmic f ectors, and safety cons ideretions.
Tine various precision cleening fluids are used in a variety of equipment
end methode. The following equipwnt end methods should be conaidcred
when selectina the appropriate precision c!eaning proc.ese for a particular
product.

10.2.2.1 Solution cleaning. .The item i.e waahed in wj.table clstm solvent
or detergent solution foilowed by successive rinses. N:>rmally it. requires
agitation in the solution Gr uae of a aoit bristle brush to &asure removal
of contaminants.

10.2.2.2 Soray cleening. spray cr stream of a suitable filtered solvent
or detergent eolution ia directac! on the it.ma CCJbe cleaned.

10.2.2.3 Ultraacnlc cleaning. The item tO be cleaned in iameraed in a
au:, able bath of cleaning aolutian that J.a ene~~ized with an appropriate
ultrasonic device. ‘The cleaning solvent or salution and the frequency of
the ultrasonic energy mat be carefully aal+cted to be compatible and

12
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effective. Thie method should not be ueed on item which may be degraded
by conic anergy, unlees precautions are t eken that are demnetrated to
provide eitective protection.

10.2.2.4 VaDor cleaning. The item to be claancd is axpoeed to heated
eolvent vapors which condenee on the part and wash away contcminante.

10.2.2.5 Flueh clean. The item to be cleaned is filled, flooded, or
rinsed with a euitable cleaning solution. The item is agitated thoroughly
to wash all eurfaces and the solution ie drained.

10.3 Solution controle ehould be ueed.

10.4 A detailed process Dlan should be developed to specify requirements
of tha selected precieion cleaning procese for a particular part, aescmbly
or product. The process plan ehould include the following e Ienmnte:

(a) Product description ‘

(b) Cleaning equipment to be used

(c) Operating inetructi one for the equipment

(d) Cleaning fluid specifications

(e) Cleaning/rlnee/dry ing cycle and sequence

(f) Provision for control of cleanliness of claaning and rlnae fluids

(g) Inapectim/mnitOring requirement

(h) Interim protectl on requiremante including storage handling ,,,ad
tWOrary or permanant packaging.

(i) ~yout plan of work area ,,

(j) Safety and health precaution

(k) Others ae applicable

13
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10.5 Monicorin; ; precision cleanliness of the cmoduct. The results of
precision t leaning are not normally visible to the unaided eye. Special
detection and measurement techniques are necessary and should be implemented
to monitor and verify the achievement of the required levelof precision
cleanliness.

10.6 Handling during _cleaning. Disassembly, cleaning, reassembly, in
PI ocess handling packaging and other operations involved in accomplishing
cleaning sho~ld be conducted in a manner to preseme critical tolerances,
finishes, calibration, or ocher sensitive attributes of the product.
Adequate toolin~, f ixcures, hmdliw Jevicf=,and~oduct Protection should
be p~ovtded. Written instructicr.sfi:rsensitiveor criticalactivitiesor
proceduresshouldbe provided. .

20. PROTECTION

20.1 Cleanliness protection. All precision cleaned items should be
provided with cleanliness protection prior to leaving tbe controlled en-
vironment.

20.2 &ecision clean packaging. The precision clean package shall mein-
tain tha cleanliness level specified fcr the product.

20.3 Storae.e.. S torercmms co’ inventory ccntrsl area~ should provide
adequate protection Lo :he package and the product for the intended storage
period.

30. Inspection

30.1 ~ection of Ereci.sioncle&ned_,S~~.~mckagedoroducts should be
perfomed w requirecion a regularor CYCIic basis co =sswe centinued
maintenanceof the integrityof t!lepackage and the item. The f c 1lowing
criteria should constitute rejsction of the precision packaged item.

(a) Identification label or decalcmnnnia missing, broken, illegible
or incomplete.

(b) Tamper-proof seal missing, broken or incorrectly applied.

(c) Improper seal, open seal or closure, lifted tape, etc.

14
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(d) Apparent Iy dsmaged (including pinholes, etc. ) or violated
package or closure.

(e) Visibly entrapped moieture (or a chenge in e humidity
indicate~~ or other unwanted msterial.

( :1) Any apparent defect that may interfere with the proper
function or usa of the itam.

30.1.1 If it is necessary to break a closura or, open a packaga for
inspection, the item should be opened in a controlled environment and
repackaged to tha same condition as the original.

30.’1.2 .:inspection raquiring opening of.s package or closure ahOuld
be radticedto a minimum of’ occurrences consistent’’,with good practice.

. .

30.1.3 To assure traceability of contamination sources, a log book
record should ba maintained of all incidents of opaning or c Ioaure of
the packages. The record should &hew the date, responsible. person, the
reason for opening, snd the diapos it ion of the product.
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