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mIZTARY smm?’ICATION

comolms m AssmLIEs FOR

INIXJSTKtALGAS PROMICTION,STORAGE

MIL-c-5221u(m)
5 Au g u s t 1 9 7 5
SUPERSEDING
NIL-P-52211(cE)
8 February 1962
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a

AND ‘lT.ANSPORT

ThiE specification is approved
tie DepartmentOf Defenseo

1. SCOPE

EQUIPMENT,?A~ING OF

for use by all Departmentsand Agencies of

1.1 e. frm Swcif ~cation covers ~ne Pachging ‘f ‘nditidU1 co~- .‘
nents and assembliesof industrialgas production,storage and transwrt
equipment.

. . .>
2. APPLICABLE ~s

2.1 The follotingdocumentkof the iksue in effect on date of invitation
for bids or request for proposal form a part of this specificationtO tbe eX-
t,entspecifiedherein:

sP!NIFICATIOI?S

Federal
,.,.__..

O-P+ - Paper, Test; PI+Indicater.
o-T-634 - %i chloroethylene,Technlcal.
P-c-436 - Cleaning CoPund, Alkali, Bniling Vat

(peak)or Hydrosteam.

P-C-43-( . cleaning.Compaund,High Presgure (stem)
Cleaner.

BB-N-411
PPP-B-601
PFP-B-621
PPP-B-636
PFP-B-6h0

- nitrogen,Technical.
- Boxes, wood, Cleated-plmod.
. Mxes, Wood, Nailed and Lock-co?ner.
- Boxes, ShlpPin6,FlberbOard.
- Boxes, Fiberboard,Corrugated,Triple-
Iiall.

PTP-c-650 - Crate, wood, Open and covered,

.. FSC 3 6 5 5, .
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NIL-C-52211A(M)

!411itary

MIL-C-10k

MIL-P-116
KiL-C-?7i& .

MTL-C-5543 .

NIL-C-150’7h

MIL-DL16791

kUL-B-22191

MIL4 -27602

MtL-T-81533

sTANDARm

Federal

FEO. .STD.NO.

Mllitaq

hUL-STD-129
iuIAiTD-1166

5 9 5

*, ‘
,::.,,,..

Crates,Wood; L~her and PIJwood
Sheathed,Nailed and Bolted.
Preservation-Packaging,Methods of.
Crates, !lood;Open, ~ ,000- and 16,000-
Pound Capacity.
Cleaning Compow.d,Washing ~~chtne,
Aircraft Metal Parts.
Corroslon Preventive,FingerprintRe-
mover.
Detergent,General Purpose (Liquid,
Noniontc).

- Barrier Materials,Transparent,Flex-
ible, Heat Sealable.

- Trichloroethylene,Oxygen Propellant
Compatible.
2, l” 1 Trichloroethne (MethylChloro-

“{form Inhibited, Vapor @greasing.

- Colors.

-.MarKIngfor Shfpment and Storage.
- Cushioning,ihchoring, Bracing, Block-
ing and Waterproofing;wltb Appropriate
l!ef?tMethods.

(Copiesof specificationsand standardsrequired by suppllersIn connection
with specifIc procurement functions ehould be obtained from the procuring ac-
tivity or as directed by the contractingofficer.)

2.2 Other publlcatione. The followlng docun.enteform a p3rt of thie epec-
ificatlonto the extent epecifledherein. Unlees otherwise Indicated,the
Ieeue in effect on date of invitationfor bids or requeet for proposal ehall
appk.

,,
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MKL-c-52211A(ME)

NATIOLhlLMOTOR F~GiT TFAFFIC ASSOCIATION,INC., AGENT

National Motor FreightClaSsification.

(Applicationfor copiesshould be addressedtn the American Trucki~gAsm-
ciations,Inc., ATTN: Tarlff Order Section,1616 P Street,NW, Washington,
w ‘2cx236.)

,.

:,?g

UNITORMCI.OSSIFICATIONCOMMtTTEE,AGENT

Uniform Freight Classtfication.

(Applicationfor copies should be addres~edto the Uniform Classification
Committee,ATTN: Tariff Publishlng Officer, Room 1106, 222 South Riverside
Plaza, Cnlcago,IL 60606.)

3. mxrmms
3.1 Ftrst article (prepmduction pack). Unless otherwise specified (see

6.2), the supplier shall furnish a preproductionpack for examinationand
testing within the time frame specified (see 6 , 2 ) to prove prior to starting
productionpackaging,tlnatthe applied packaging complieswith the require-
ments of this specification. Examinationand tests shall be as specifiedIn
Section k end shell be subjectto surveillanceand approvalby the Government
(see 6.3).

3 . 2 Ma t e r t a i . Material shall be as speclfied herein and In the applicable
specificationsand standards. Materials not speclfledshall be selectedby

.,1 the supplierand shall be subject to all protislonsof this specification.

3 . 2 . 1 D r y n i t r o g e n . D r y nitrogen.shall conform to BB-N-kll,Type 1, Class
1, Grade A or B.

3.2.2 Cushioningand dunnage. Cushioningand dunnege shall be nonhygro-
SCOPIC and nondusting. Cushioningand dunnage that will contact unit packed
componentsor assemblies shall be Teflon, Kel-F, Aclar, or equal, or barrier
material mnformlng to mL-B-22191, Type II, and only a minimum amount necee-
eary to prevent damage to barriers shall be used Inside the unit pack.

3 . 3 P r e s e r v a t i o n a n d u n i t ~ c k i n ~ . P r ? s e r v a t t o n and unft packing shall be
.. Level A - maximum military protection. (LevelB - minimum militarv motection

or commercialis not appllcable, as
consideredthe minimum acceptable).

;...

:~f”‘p;\,,,
.,

I

i

,,,

the requirementsspecifiedas ie~el A are

,,.,,
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kftL-C-5221U(MJi)

3 . 3 . 1 Operating procedure. Preservationand unit packing of component
and assemblies shall be performedas a continuousoperation. A coatrolled-
atimasphere room as described in 3 . 3 . 1 . 1 o r a c l e a n work area as described in
3 . 3 . 1 . 2 s h a l l b e u t i l i z e d t a c omp l e t e t n e s e o p e r a t i o n s t h r o u g h s e a l i n g t i e
C? - XUFOn e n t go r a s s emb l i e s in the barrier materials. CleanlinesssClasses A, B,
and C (seeAppendix) and componentsor assembliesrequiringlong periods of
time for pm cessing shall require a control.led-atumsphere room. Cleanlinesss
Classes“Dand E (?ee Appendix); or, items which require short periods of time
for PM cessing may be performed in a clean work area.

3 : 3 . 1 . 1 Co n t r o l l e d - a t u a s p h e r e mom . T h e c o n t r o l l e d - a t mcsphere room shall
be a psitively preswrized enclosure having a well-filtered,air-conditioned
atmosphere. Walls shall be constructedof standard structuralmaterials,fin-
1shed, to minimize contaminationand facilitate cleaning. Work benches, tools
and processingequipment shall be maintainedfree of grease, oil or other com-
buetible materialsend shall only be used on or for oxygen equipment. The fa-
cility shall be maintainedneat end orderly, free of dirt and debris. PersOn-
nel wurking in this facility shall maintain themselvesand their clothingIn
a conditionwhich.till prevent transferringcontaminantsto proceesed wrfacee.
(Cleanwhite coverallsor snmcks without front wckete and cover shoes are rec-
ommended attire.,) A control level of LO percent relative humidity and T3” F
is desirable.

●’.

3 . 3 . 1 . 2 C l e a n wurk area. The clean work area shall be isolated from all
manufacturingpm cessee and shall con~in only equipmentneceeeary ta process

Per.onnelwurkinginthissxeaq?

the ccmpnents or assemblies. Work benchee, tools and processingequiwent
shallbe maintainedfree of grease>oil or other combustiblematerials and

.. . shall only be used on or for oxmen eauimnent. .
shall maintain themselvesand tk~ir ciothingin a conditionwhic~ will prevent
transferringcontaminantsta process surfaces.

3.3.2 Cleaning ad dryinq. Cleaoing and d@ng shall be in accordancewith
requirementsspecifiedherein and shall be capable of passing the acceptance
criteriafor applicabletests in Section k for the cleanlinessclassification
required (seeAppendix).

3 . 3 . 2 . 1 c l e a n i n ~ . Surfaces of co~nents and assemblies shall be cleemed
to insore remcval of rust, corrosion,soil, oil, grease, residues,and finger-
printe,pers~iratiou,or other acid and alkali residues. Internal -S of
complexaesembliees+@.1 be cleanedprior to assembly and precautionsshall
be taken b avoid contaminationthereafter. Unless otherwise specified (eee
6.2), the required cleaning shallbe acmmplifihedby one or nmre of the fol-
Iting processes,provided the pmcees is not injurious to the m~nent or
aesembly.The processselected shall be deteraiinedby the condition and com-
wsition of the ccnmpnentor assemblyand the class of cleanlinessrequired.

k
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MIL-c-5221u(MS) J’,
3.3.2,1.1 Vapor degreasi~. Cleaning shall b e effectedby subjectingtie

componentor assembly to the‘vaporfrom stabilizedtrichloroethyleneconforming
ta o-T-634 or 1, 1, 1 trichloroetnaneconformingto MIIA-S1533 until no fur-
ther solvent condensationoccurs. This process shall be followedby a thorough
rinse in fingerprintremover conformingto t.ttL-C-150’74.Following the appli- ,:
cation of the fingerprintremover, all surfaces shall be thoroughlyrinsed
with clean trichloroethylene.

3.3.2.1.2 Solvent degreasin& Cleaning shallbe effectedby washing all
surfaces of the compment or assembly using trichloroethyleneconformingto
~L+27602, 1, 1, 1 trichloroethaneconformingto MIL-T431533or a commercial
OxYSen @afe cleaningsolventat ambient temperature. 1f the cleaning solvent ~
containsmere than 1 wrcent of oil after the compxientor assembly is cleaned
and drainedof all solvent,the decreasingprocess shall be repeated~th cle~ :

,..

solvent. This precess shall be followedby a thorough rinse tn fingerprint
reremer conformingto MTL-C-15074.

1

Folloulng the applicationof the finger-
print remover, all surfacesshall be thoroughlyrinsed with clean solvent.
(Note: Carbon tetrachlorideshall not be used as a cleaningagent.)

3.3.2.1.3 Alkaline cleanin~ Cleaning shall be ●ffectedby Iuznersion,soak-
ing, flushing,or subJettingthe ~mronent or assembly to a pressure spray
using alkaline cleaner conformingtn ? . f t L - c - 5 5 4 3o r P - c - 4 3 6 a n d r i n s i n g i n
c l e a n wa t e r a t a t emp e r a t e a b o v e 1 8 0 0 F .

.
3.3.2.1.4 Steam cleaning. Cleaoing shall be effectedby subjectingthe

compmsentor assemblyto a stream of steam or to a stream of steam with in
added cleaning comraund conformingto”P-C-437, followedby steam alone.

3.3.2.1.5 Detergent cleaning (for O-rinUs,.gaekets, etc.~. Cleaning shall
be effectedby waehing all surfacesof the cmmpnegt.eusing a k percent deter- ~
gent solution (mix 6 o u n c e s of detergent solutionto 1 gallen of water) for ~ J
30 minutes at 120” F. Washing shall be followedwith several rinS@8 Using ~ ?
distilledwater. ~tergent shall conformta M I . L - D - 1 6 7 9 1 . ,~ 1 . , ’

3.3.2.1:6 Ultrasonic cleaninq. Cleaning shall be effectedby subjecting
the componentor assembly ta an ultrasonic-cleaningprocess. Water base de-
tergent solutionsor organic solvente shallbe usedas the cleaningmedia.
Water base detergent solutions shallbe used for cleaningsimple, unchanneled
com~nents. Detergent conformingto MIL-D-16791,Type 1, shall be used in
preparinga water base solutionof 1/2 b 1 o!xsceof detergentper gallon of
demineralizedwater. Trichlorethyleneconformingto ~-T-z76@ or trichlor-
oethane conformingto MTL-T- 8 1 5 3 3 s h a l l be used as the organic solvent. Or-
ganic solvent cleaning shall be followedby severalrinses with clean solvent
and detergent cleaningby several rineee with distilledwater.

.: 5

.,
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3.3.2.2 Drying ?rocezzez.
assembliess:hallbe dried os

Immediatelyafter cleaning,the componentsor
one of the followingprocesses’,as appSic.able.

3 . 3 . 2 . 2 . 1 D r n t t r o e n . Comp o n e n t s o r a s s emb l i e s s h a l l be purged until
dr!!with hOt ti~o F ~iIIiMUm),which has been filtered through a
40 micron, absolute-ratedfilter.

3.3.2.2.2 Oven drytnq. Componentsor assembles shall be placed in a
ventilatedcirculating-atroven maintainedat a temperatureof 16o” F, plus
or minus 5“ F, until dry.

3 . 3 . 2 . 2 . 3 Infrared. Componentsor assemblies shall be ex~sed to a direct
infrared $ource until &y.

.!

3.3.2.2.4 Vacuum evacuation. Componentsor assemblies capable of vtth-
standinga vacuum without damage shall be dried by vacuum evacuationand shall
be considereddry when’the vacuum Is maintainedat 0.5 inch of mercury for a
minimum of 5 m i n u t e s .

3 . 3 . 3 Un i t packin~ Immediatelyafter cleaningand drying, the components
or assembliesshall be unit-packedin accordancewith one of the following
methods. Conrgmnentsor assembliesfilch only require protectionon interior
surfaces,such as hoses, tubing, etc., shall be unit-packedMethod A. Corn.
ponenteor assemblieswhich employ moving parts, such as compressors,PUAPS,
valves, etc., shall be unit-packedMethod C. All other mm~nenta m assem-
blies not fttting the above categorl.esshall be unit-packedMethod B. The

Q..,,

method selected s’hallbe capable of passing the fasts and examinationsspeci - ,...’
~.

fled in Section ~.
.

3 . 3 . 3 . 1 Method A. Immediatelyafter drying, the interiorof the cnm~nent
or aseembly~e p-uged with dry nitrogen. Preservativesshall not be
applied tn the componentor aesenbly. Small threaded openings Inte com~nents
or assemblies shall be sealed with corrosion-reststing steel or compatiblemet-
al caps or plugs that till assure an airtight seal.. SMEll unthreadedopenings
tnto componentsor assemblies shall be sealed with high-densitypolyethylene
caps or plugs that will assure an airtight seal. Flanged openings shall be
sealed with polyethylenediscs not less than 1/16 inch thick and a bolted
blank flange of aluminum or correston-reststingsteel mt less than 1/4 inch
thick, bolted through each hole and tith lock nuts terqued to avoid ~ing
and to assure an airtight seal. Like material shall be ~=ed for bolts tn con-
tact with corroeion-resistingsteel. When specified (see 6.2), the interior
of the co~nent or as.eemblyqhall be,pressurizedat 3 p s i w t t h d r y n i t r o g e n
p r i o r t o s e a l i n g .

6

. q,

Downloaded from http://www.everyspec.com



1 ‘“(
,, . . . .

ii ~-

/.0.”

,.,. . ..:_, -,. _:. .-
.--.... %.- - ,.;: ! ..-
.,:w ._. .:.. -

MIL-c-5221uI(Im)

3.3.3.2 Method B. The compment or assenbly shall be purged with dry ni-
trogen. preservativesshall not be applied to the Cnmwnent or “assembly.Com-
pments or assemblieshating sharp edges or projectioni shall have these sueas
wrapped tith cushionlogas specifiedherein to protect the bag or barrlek frnm
-e. The mmmnent or assembly shall be heat-sealedin a bag fabricated
from barrier material cnnforming to MIL-B-22191,Type II, which shall then be
preservedin accordancewith MIL-P-116,Method IA, Eubmethodas applicable.
When SubmethodIA-16 is utilized,the initial barrier bag shall be constructed
as specifiedin MIL-P-116 for the floatingberrier.

3.3.3.3 Method C. The compenentor assembly shall be purged with dry ni-
trogen. Preservativesshall nnt be applied to the componentor assembly. Com-
pxients or assemblieshaving sharp edges or projection shall have these areas
wrapped vith cushioningas specifiedherein to protect the bag.or barrier from
damage. Tne cemmnent or assembly shall be heat-sealedIn a bag fabricated

,,,.

from b=rier material conformingto ML-B-22191, Type II, which shall then be
,’

preservedin accordancewith ML-P-116, Method II, submethodas applicable.
The desiccant shall bs placed outside the Inttially sealed bag. When Sub-
mettsodIIa is utilized,the initial barrier bag shall be constructedae speci-
fled in MIL-P-116 for the fhating bag.

3,3. k Intermediatepackln& Small Compnents or assembliesfinal unit-
., packed In bags shall be Intermediatepacked in close-fittingboxes conforming
... - to PPP-B-636,Type CF, Class Weather Resistint, style optional. Intermediate

‘ ~cks shall contain uniform quantities. Closure of the boxes shallbe fn ac- ~
.<(‘“””

~~~ ,}oxes shall not be required.
cordancetith the appendix to the box spectflcation,Method V. Strappingof +,...

t.. ,;~,i .’ 7..... ‘,,

3.k Exterior racki~. Exteriorpacking shall be Level A - tifimm mill-.,
protection,Level B - minimum mtlit+ryprotection.orcommercialas specified
(see 6.2). ~

,),

3.4.1 Level A - mxlmum milltary p’otectlon. Unit+acked and intermediate ,‘
packed componentsor assemblies shall be exterior recked in close-fittingboxes
cenformlngtn T ?PP - B - 6 2 1 , C l a s s 2 , s t y l e o p t i o n a l , PP ’ P - B - 6 0 1 , Ov e r e e a s T y p e ,
style optional,Grade B, or crates conformlng to MlL-C-lOk,Type 1, Cbss 1
or 2, Style a. Strappingfor boxes shall conformto QQ-S-7~1,C~Ss 1) Type

,,...“ I or IV size as applicableand unless otherwise specified,shall be Finish B
,. (see 6.2). When specified,Flnlsh A strappingshall be used. , ~,

3.4.2 Level B - minimum militaryprotection. Unit-packedand Intermediate !
C0MP2CIentSor aSseM.blleSshall be exterior~cked in close-fittingboxes cen-
formtng to PPP-B-636,~ CP, CXL=+sWeather Resis*nt~ style OptiO~,
PPP-B-640, c1.ass2, style optional,FTT-B-621,c1.=s 1, style optional,

i’

.“p..
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PPP-B-601,Eomestic‘l!ype,style optional or crates conformingto PPP-c-650, ●,

T~ypeV, Style A, Class 1 or NIL-C-377$,Type I, Style A. Box strapping shall
be as specifiedfor Level A, Ftnish A.

3.4.3 Commercial. Unit-packed and intermediatepacked compments or assem-
blies sha>~rlor packed in accordancewith FED. STD. No. 356..

3.5 *kin&.

3 . 5 . 1 M i l i t a r y . Each unit-pack, intermediatepack and exterior pack shal~
be marked in accordancewith MIL-STD-129and as outlined In special marking
(see 3.5.1.1).

3.5.1.1 Special markin~ Each unit-pack shall be msrked wtth a warning
label that states the applicable cleanlinessclassification(ClassA, B, C, ;1
D or E) of the componentor assembly. Green paper labels’shall be used and
shall ratch FED. =D. No. 595, Color No. 14187. Letterl>i~shall be black and
shall read as follows:

“WARNING - THIS FA.FFHAS BEEN CLEANEDTO CLASS CLEANLINESS
REQUI~S OF 1.akc-52211 FOR OXYGEN EQUIPIf@~~CATION.
DO NUT OPEN UNTIL REMIY FOR USE.“

3..7.2 Commercial. Each e~erlor pack shall be ms#ked in accordancewith
~. STD.,~

3.6 Vorkm.anshlp.
%

Workmanship shall be of a quality compatiblewith pro- ,, ,
cedures specifiedto asswe com~nents or assembliesbeing packagedwill be ,..,,
adequatelyprotectedfrom contamination,corrosionand deteriorationduring
ehipmentand prolonged periods of.storage.

~. QUALITY ASSURANCE PROVI~ONS

4.1 Respmstbtllty for inspection. Unless otherwise specifiedIn the con-
tract or purchase order, the supplieris responsiblefor the performanceof
all inspectionrequirementsspeciftedherein. Except as otherwise speclfled
in the contractor order, the suppliernay use his own or any other facilities
suitablefor the performanceof the inspectionrequirementsspecifiedherein,
unless disapprovedby the Ckvferoment.The Government reserves the right ta
perform any of the inspectionsset forth In the specif1cation where such in-
spectionsare deemed necessaryta assure suppliesand services conformto pre-
scribedrequirements.

b.1.1 MaterLal inspection. The supplieris ~esponslblefor insuring that
all materials used are manufactured,examined,and tested In accordancetith
referenced specif1cations and standards.

8
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M5-C-5221M(ME)

4 . 1 . 2 A l t e r n a t e test procedureapprowl. In instanceswherein a test maY
necessitatean Imw ssibleor impractlcal manipulationof a mmnted preserved
item or where the overall size or weight Of the item or test eq~~ent a~il-
ability obviates compliancetith a specifictest requirementof this spcif i-
cation,the s u p p l i e r n a y , t h r o u g h t h e c e g n t z a n t Go v e r nme n t r e p r e s e n t a t i v e ,
s u bm i t a r e q u e s t , a c c omp a n i e d b y d e t a i l e d j u s t i f i c a t i o n , f o r a p p r o v a l o f a n
a l t e r n a t e test procedure.

L.2 Classificationof inepections. Inspectionsshall be classifiedas
follows:

(a) Preproductionpack inspection (see 4.3).
(b) Qualtty conformanceinspection (see 4.4).

4 . 3 P r e p r o d u c t i o n p a c k I n s p e c t i o n .

4 . 3 . 1 Examination. The preproductlonpeck shall be examined for the de-
fects lieted in 4.k.l.l. Presence of one or umre defects shallbe cause for
rejection of the preproductlonpack.

4.3.2 Tests. ‘Thepreproductlonpack shallbe subjetted ta the tests spec-
ified in =.2, and, In addition,boxed componentsor assembliesshall be
subjectedta the rough handling test as specifiedin MIL-P-I.16and crated
comlxmentsor assembliesshall be subjectedto the railroad w guided impact
test as sp?cifledin Appendix A to MTL-Sl!D-1186.The railmr shall strike a
string of five empty us with draft gear extended and the brake set. The
speed of the car at impact shall be approximately10 miles per hour. shift-
ing of mntenti, I.onsenlngor breaking of anchoring,blocking or brecing with-
in the crate.shall be cause for rejectionof the crated pack.

..

4 . k Qu a l i t y mn f o r r mn c e i ~ = p e c t l o n .

4 . 4 . 1 P r e s e r v a t i o n and unit-packln~.

4 . 4 . 1 . 1 E x am i n a t i o n . E a c h mmp o n e n t o r a s s emb l y p r e s e r v e d a n d u n i t - p a c k e d
a s sp.ecifleaherein s’ballbe examined for the followingdefects. Presence of
one or !mre defects shall be cause for rejection.

ala

ml{
‘K72.

103.

Materials net as specified.
Reservation and unit-packingprocessingnot performed in a clean
wnrk area or a mntrolled-atm=ph=e room.
Componentsor assembliesdo nnt meet or exceed the cleanliness
requirementsof the specifled cleanlinessclassiflcation.

, /-.

.@ ~

.. j,:.
.. -,”
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mL-c-5221m(ME)

10L. Method of preservationand unit-packingnot as speclfted.
105. Small compnents or assemblies final uit-packed in bags not

intermediatepacked as specffted.
1C6. Marking illegible,incorrect,incomplete,or missing.

k.k.l.2 ?w?t:. Each commnent or assembly preserved and unit-packedas
speciftedherein shall be subjected to tie applicable tests required to ver-
ify cnnform.snceto the specifiedcleanlinessclassiflcattonand unit packing.
The tests for determiningcleanlinessClassesA, B, D,and Z shall be as spec-
tfied in k.4.l.2.lthrough 4.k.l.2.6. The test for determiningcleanliness
Class C shall be as speciftedin k.k.l.2.7. Results of these tests shallbe
determinedusing the criteriaae specifiedin 4.4.1.2.8. Tests for the unit-
packing shall be as specifiedin h.&.l.2.9.

4.4.1.2.1 Incandescentlight inspection. Using a high-intensitylight
source (minimum200 watt rating shining at an oblique angle, carefullyex-
amine all surfaces,depressions,inside earners,and crevicesof the camFo-
nent or assembly.

4 , 4 . 1 . 2 . 2 U l t r a v i o l e t l i g h t t n s p e c t l o n . Us i n g a n u l t r a v i o l e t light source
with a wavelengthof 360 to 3~0 nanometers,at a distance that till provide
maximum light intensity, carefullyexamine all surfacee,depressions,.inside
~rners, and crevtcesof the cnmponentor assembly.

4.4.1.2.s Wim test. Using a white, lint-free cloth and a dark, lint-free
cloth, wfpe pxttons of the surfacesof the compnent or assembly with the
white cloth and the remaining pxtions of the surfacesof the componentor
assemblywith the dark cloth. Examine eactI cloth.

k.h.l.2.4 Alkalies and acids. Ust”ng methyl red pH Indicatingpaper to
test for the lower pH limit and red litmus PE indicatingPsPSr ~ test for.
the upper PI?limit or universal PH Indicatingpaper, conforming@ O-P-94.
te test for both lower and upper-pHlimits, ~et the-cleaned~ dried s;?aces
of the cnmpenentor assembly with a few drops of distilledwater and then wet
the PH indicatingpaper with the distilledwater from these surfaces. Examine
the pH indicatingpapers.

4 . k . l . 2 . 5 Wa t e r break. Glp the componentor assembly in distilledwater,
or, for le.rge~ or assemblies,gxmr the distilledwater onto surfaces
using a chemisttsflexiblewash bottle. Allow the water to drain while ob-
serving the flow pattern of the draining water.

4 . 4 . 1 . 2 . 6 Solvent rinse, Flush the surface or surfacesof the component
or.asaemblyti~vent and collectthe effluent tn a clean graduated

I

●.:.,

,,,
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container. Subject the effluentto an ultravioletlight source as specified :
...- in 4.4.1.2.2and examine the effluent. Filter the effluent through an RA

mlllipare filter end examine ttiefilter and reeidue. : A 100 mil
(approximately3.5 OZ) sample of flush solvent shall b~$nsidered as repre- “ ~
senting t“e effluentof 1 squwe fcmt of enclosed surface.)

k,4.1.2.T Bourdon tube type gages. Use any ❑ethod which till insure corn- %
plete tube fill, total solventremoval, and which till allow analysis of ef-
fluent. A suggestedprocedure to accnrnplishthe test ie as follo; s: Place
tinegage ~o that the pressure inlet is facing up; using a hypdermic needle
with graduated eyringe, completelyfill tne gage tube with clean solvent
(Note: Gently tapyhg the gage while fllltng will assist in accomplishing
a completefill); collect the-effluent in a clean graduated container;com-
pare the amnunt of effluentwith the quantity used in the f111; eubject tile

effluent to an ultravioletlight source ae epecified in ‘4.4.1.2.2and examine
the efflUeIIt; fIlter tineefflUent thrOUgh a Whatman I?o. 44 or eqUSl fIlter
paper and examine the filter smface for particulatequantityand Fize. Fol-
lowing completionof the test, purge t.?ieEourdon tube with dry nitrogen. Sniff :
the inlet after purge to determine completesolventrenmval.

4 : 4 . 1 . 2 . 8 Acceptance criteria. Results of tests specifiedin 4.4.1.2.1’
through 4.4.1.2.7 shall be determinedby the a~licable cleanlinessclasdft -
cation criteriaas foll.cm: Nonconformanceto the speclfied criteriashall
@XlstitUtefailme Of the test and shall be ~uae for rejectionof the clemed

:i$; :R:.Ylae:::i.;::–e*: -
.,..
: .J, ~‘ 4.4.1.2.8.1.1 Incandescentlight inspection. Examinationshall show no

visible evidenceof moisture,rust, corrosion,stale, slag, weld spatter,
organic materials (oil, grease, crayun,paint, etc.) or my other foreign
matter.

4 . 4 . 1 . 2 . 8 . 1 . 2 U l t r a v i o l e t l i g h t inspection. Examinationehal.1show no
flunrescence on the compnnentor assembly.

4.4.1.2.8.1.3 Wipe test. Examinationshall show no
,,- elther cloth.

4.4.1 .2.8.1.4 Alkalies and ac%de tezt. Examination
on the methyl red paper or blue ttnt on the red litmue
show a PH reading within the range of 6.5 to 8.5 using
ting paper.

visible dep.aeitson

ehall chow no red tint
Pper. Colors ehall
the universalindica-

;!
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4.4.1.2.8.1.5 Water break test. The flow pattern of draining water shall
g:<

be an even flow, without fikn breaking or formationof small droplets.
,,

4.4.1.2.8.1.6 Salvent rinse test. Examination shall show no flumes cence
from the effluentcm discolorationof the filter. Residue shall contain no
~ticle lsrger than 500 microns, no more than 25 particlesbetween 175 and
500 microns, no fiber in excess of 2000 microns in length and no accumulation
of fibers per squiue foot of surface tested.

4.4.1.2.8.2 CUSS B.

4 , k . 1 . 2 . 8 . 2 . l .Incandescentlight inspection. Examinationshall SQOV nO
visible evidenceof uaisture, rust, corrosion, - - --
organic materials (oil, grease, crayon, paint,
matter.

4 . 4 . 1 . 2 . 8 . 2 . 2
f l u o r e s c e n c e o n

4 . 4 . 1 . 2 . 8 . 2 . 3
either cloth.

4.k.l.2.8.2.k

Ultravioletlight inspection.
the mmpnent or assembly.

Wipe test. Examination shall

scale, slag, Wld spatter,
etc.) or any other foreign

(’

Examination shall show no

show no visible depesits on

,Alkaliesand acids test. Examination shall show no red tint
on the methyl red Rauer or blue tint on the red litmus paper. Colors shall
show a PR r=ading ~~hin the range of 6.5 to 8.5 using tne universalindice- ...
ting paper. .

9%.
L.4.1.2.8.2.5 Water break test. The flew pattern of drainingwater shall .“-%.7

be an even flow, tithout film breaking or formationof stil drnplets.

4.4.1.2.8.2.6 Solvent rinse test. Examination shall show m fluorescence
from the effluent or diemloration of the filter. Residue shall.COntiin no
particlelarger than 750 microns, no more th~ 10 particlesbetween 5oo ?nd
750 microns, no fiber in excess of 2000 microns in
of fibers per square foot of surface tested.

length, and m accumulation

4 . 4 . 1 . 2 . 8 . 3 ~SS C .

k . 4 . l . 2 i 8 . 3 . l T e s t f o r Sm r d o n t u b e t y p e g a g e s .
n o f l u o r e s c e n c e f r om the effluent or dismloration
shall mntain m *icle larger than 750 microne,
between 5ca and 750 microns, ne fiber in excess of 2~0 microns in letih ~
no accumulationof fibers.

Examination shall show
of the filter. Restdue
no rme than five particlee

12
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h.L.l.2.9.4.l Incandescentlight’inspection. Examinationshall chow no
wi$lble evidence of moisture,rust, corrosion,
organic materials (oil, grease, crayon,paint,
matter.

4 . 4 . 1 . 2 . 8 . 4 . 2 U l t r a v i o l e t l i g h t i n s p e c t i o n .
f l u o r e s c e n c e o n t n e c omp o n e n t o r assembly.

L.k.l.2. &.1+.3 Wipe test. Examinationshall
either cloth.

ecale, slag, weld spatter,
etc.) or any other foreign

Examinationshall show no

show no visible deposits on

4 . 4 . 1 . 2 . 8 . L . 4 So l v e n t r i n s e t e s t . E x am i n a t i o n s h a l l s h ow n o f l u o r e s c e n c e
f r om t h e e f f l u e n t o r d i s c o l o r a t i o n o f the filter. Residue shall containno
particle larger than 1000 microns, no more than 10 parttclesbetween ’750and
1000 mlcrone, no fiber in excess of 6000 microns In length and no accumulation
of flbere per square foot of SurfaCe tested.,

4.4.1 .2.8.5 Class E.

4.4.1.2.8.5.1 Incandescentlight inspection. Examinationshall show no ., ,
visible evidenceof mtsture, rust, corrosion,scale, slag, =Ia spatter,or-
ganic matertals (oil, grease, cra~n, wtnt, etc.) Or’anY other foreign ~tter.

.,..’ 4.4.1.2.9 Unit-packingtests.
‘,

;,(~z~’, 441.2.9.1 ~a~ge test, heat-sealedseam te:t, and cYclic ~x~
.,” “ sure test.

‘ The leakaae test. heat-sealedseam test. and. when mecified (see 6.2). the
CYCli C e~sure ~est shall be parformed-in-a~eardanc~ ~th requiremeni~ swc-
ifiea In ~L-P-116.

5. PREPAIL4TIONFOR DEIJVERY
(Not applicable.)

6.1 Intended use. The packagingrequirementsspecifiedherein are intended ‘‘’
to Insure adequate preparationfor safe deliveryand storage of componentsand
assembllesfor Induetrlal gas production,storageand transprt equipment.
6.2 Ordering data. Procurementdocuments should speclfy the folloting:

(a) Title, number,and date of this specification.
(b) When a preproductlonpack is not required (see 3.1).

13
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(C) & ~~ required for submissionof the preproductionpack

(d) Clee.ni;glrocess requiied (see 3.3.2.1).
(e) When interior of componentor assembly is to be pressurized

(see 3.3.3.1).
(f Exterior packing required (see 3.k).
1(g When cyclic exposure tests are required (see ~.1$.l.2,9.1).

(h) When other than Finish B strappingIs required (see 3. L.1),
6.3 Preproductlonpeck. Any changes or deviationsof productionpacks

from the approvedpreproductionpack till be subject to approval of the con-
tracting officer. Approval of the preproductionpack willnot relieve the
supplierof his obligationto package the componentsor assembllee in accor-
dance with this specification.

6.L Definfttone. .T
—— ./

6.k. 1 Particle. A ~ti cle is defIned as any solid matter other than a
fIber, tie size.being determinedby its maximum linear dimensionor diameter.

6.4.2 Ffber. A fiber is defined as a nonmetallic,flexible, threadlike
structurewith a length equivalentb at least 10 times Its diameter.

A unit of measurementequal to one-millionthof a meter.

6.k.4 Meter. A unit of measurementeq&l ta 39.37 inches.

6. k. 5 Cleanlinessclassification. A deelgnationaeelgned to-a .oWnent
or assembly to fipeclfythe cleanlineeerequirementsfor that compnent or q’;

aeeembly based on Its wet criticalappllcation. .-,

6.5 Environmental@lutlon preventivemeaeuree we containedIn the mate- “‘
rial epecifIcatlone Indicatedherein. Refer ta the material epeclficatione
(or pre~ing activity) for recommendeddfspeeabilitymethode.

Cuetodian: Preparing activity:

~,~ ~-m

Review acttvity: Project n.. 3655-A0T6

Amy-m
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.: APPENDIX

10. SCOPE. This appendix specifiesthe criteriafor determiningthe clean-
liness classificationrequired for cosrpmentsand assembliesta be packaged
In accordancetith this specification.

20. sEQuIREMENI’s

20.1 Determiningcleanlinesscbssif ication. The cleanlinessclassifica-
tion for componentsand assembliesto be packaged in accordancewith this spec- ;
ification s’ballbe determiciedby the specificapplicationof the comrnnentor
assembly. Compnents or assembliesof criticallycleanedsystems which till
have their conditiondegraded during installation(welding,soldering,braz-
ing, etc.) shall be initially classifiedfor Class E cleanlineesand shall be “
reclassifiedas applicableand cleaned with the complete system or cubsystem
after the installationhas been cnmpleted.

20.1.1 Class A Ckanli21eSS. Class A Cke.diness is tiL1e class of cleanlinesss ‘
applied ta componentsor assembliesthat employ reevingparts that will in use
contactliquid or gaseoue oxygen. Examples are: Compressors,pumps, valves,
flow meters, rotometere,etc.

., 20.1.2 Class B cleanliness. Class B cleanlinessis the claes of cleanlin-
- :-sssapplied to componentsor assemblies tnat employ fixed surfaces that till

~~,.~uuse contact liquid or gaEeeus oxygen. Examples are: Fixed plumbing fix-
es, such as tubing, connectors, fittingE, filters, rupture assemblies, .

\_ - de-s, etc. ‘“
...-

,:..

;6

20.1.3 Class C cleanliness. Class C cleanlinessis the class of cleanlin-
ess a~lied to pressure-measoringdevices using a 3ourdnn tube or bellows-
tYPS uavement. Examples are: Pressure-monitoringdevicesand flow or liquid
level differentialpreesure instruments.

20.1.k Class D cleanliness. Class D cleanlinesssis the clase of cleanlin-
ess applied to componentsor assembliesthat will in use cnntactan oxygen-
rtch atmosphereor a pure product fluid. Examplee =e: Plumbing fixturee,
such as tubing, comectors, fittings,filters, etc., of pwe product circuits, ‘
controls,tanks, etc.

20.1.5 Class E cleanliness. Class E cleanlinessis the class of cleanlin-
ess applied to componentsor assemblieethat till in use not contact liquid
or gaseous oxygen, an o~gen-enri ched atmmphere or pure product fluids. An
example is the plumbing fixtures of the process air circuitof a gas gener-
ating plant. This classification shall alsobe applied to componentsor ae-
eemblies that are to be cleanedprior tn installationin a system and then
cleaned with the completeeystem or subsystem (see 20.1).

1 5
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INSTRUCTIONS In ● mntinuins effort.ta make our atsndardiration ~tg bM.er, tbe DOD p r l @ l a s+ ftiuseim
● .:.*,. mmentcand wsseatiom for improwtwnh AU won of militaty ttaadudi=tion documa ntsamin*toprOTMe

waho- w farm may be detached, folded along tbe Ones indicatai, taped along tie Iaoce edse (DO NOT ST~U), snd

nmded. In block5,be . @Ic u pmibl. -boutputicularmoblem w aucbM rnrdinswbicbmquhwd in~m. m
toorigid, restrictive, Iocae, unbisuou% or - incompatible, md @m Pmpad wmdii cbsmsawhichwould sIImiata tbe
probimm Snterinblbck6 anyremarksnotrelatedtoa specifmPara3rapboftbedocument. Ifblcck7isfiUedby&an
acknowledgementwillk maihd toyou nitbia30 dw8 to lot you know that yow commenh m recehwd d-k beiUE

coruidared.

NOTE: l%isformmay notb b torequestcopies of documents, nor to iequest A dmiaa or chritktba of
specification mwirements on -nt contracts. Comm6ats submittedon tbtiformdo notconstitnmorimply‘authorization
towaim auy portionoftherefemmed document(c)ortoamend contractualrupimmenti .“.1‘.
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(Fold dmw thk Um)
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(7dd dmw thb U-)

DEPARTMENT OP THE ARMY

.111111 PI60S?ATSS1UW171

OFPICIAL B13SNES
?ENAI.TV SOR ●RIVATE uSE S3C0 BUSINEQSNR~~+’HMAl~cPIR5r CLAS

POSrAGEWILL BE PAIO BY THE DEPARTMENT OF THE ARMY

Commander
US Army Tank-Automotive Cormnand
ATTN: DRSTA-GSS
Warren, MI 4S080
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‘HANDARDIZATION DOCUMENT IMPROVEMENT PROPOSAL
(See[nstmctiom- Rp~c We)

)GCUMENT NJMOER 2. DOCUMENT TITLE
d

NAME OF SUBMITTING oRGANIZATION 4, TYPE OF ORGANIZATION (Mwb 0-)

❑ vENOOR

❑ .s,,

hoOREs.(sll’nc, CIIY, stab. ZIP cd)

❑ MANUFACTURER

❑ OTHER ,Suae(ti,: ,

PROBLEM AREAS

& Pwqrs@! Num80r and Wording

b. R-n’1911d0d WOVdlrW

9

.2 ROmO1l/ROtlomti. for R-nmlldmielu

.

,.

REMARKS

,.,

.,. .,.

.,.

. . .

!.

k W4ME lap SUUWITTER (hi. Wtit, MI) - Oc.tluw b. WORK TELEPHONE NuMeEa (Jncludd Arm
cd) - 00UMI*I

“MAILING Ao0mes9 (stn: cm, sbzm, ZIP C*) - Omten* & ❑ ATE OP SUEMIS81ON (YYMMDDJ [
,.

mm . . . . . . .A -
FIa. v,ous EDITION ,s q51JL.,..
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