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WIL-B-00197E (SillPS)
25 Jmuary 1973
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~2~~ 1964

MILITARy SPEC1F1CATION

BFARINGS , AMTIFSICTXdN ; AsSOCIATED PAATS

~0 SUSASSEMSLZES ; PREP-TION FOR DSLIVSRY OF

This specifica~i.an is approved for une by all Departrmnts snd Agsncies of
the Ospartunmt of m fens.e.

SCOPE

1.1 -. This specification covers the cleaning, drying, preservation-packagiag,
packing, and uarking of stock rmd productim antif riction hearings which do not exceed
16 inches outside diamter (o.d. 1 or 40 pounds weight. This specification also Covsrs the
processing requireinmta for bearing parts and subasBenblies procured an aeparata items.

I .,2 Clas8ificati0n, Preservation-packaging of bearings and bearing parts shall be
level A or C, an spec~ ed (see 3.3 and 6 .1). Level A preservation-packaging shall & in
accordance with the following methods and syrnlmls, as specified (see 3.3.1.9 and 6.1) :
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Rigid metal c.mtai”er; bearing dipcoat preserved
or 1ubricated; wrapped, cushioned, sealed.

Rigid metsl container, single bearing or set
inncersed in preservative oil.

mtal drum, bearings hrfmrsed in preservative oil
(bulk) .

Vials (trarmparent plastic) , tearings, balla or
rollers iramrsed in presemativd oil, vial sealed.

Ssaring preserved or lubricated; wrapp-ad; placed
in greaseproof, waterproof, water-vaporprvof bagl
sealed.

Viale (transparent plastic) , bearings, balls or
rollere dlpcmt preaezved or lubricated; wrapped,
cushioned, vial sealed.

Fiber csns j bearings preserved, wrappsd, cushioned.
Multiple ccmpurtmnt plastic, Lndiuiduslly sealed
(blister pack) , bearings dipcoat preserved or
lubr

Vac”u
~;.

icated.
M f.armd plastic skin pack, bearings dizxmst

meaerved or lubricated.
!aring dipcoated with pre.servativs, or operating

!ollowed by intimate aluminum wrap, then
SS1
lubricant” f,
greaaqmoc.f wrapped.

Wstal drms, bearings wrapped, desiccated (bulk) .

2. APPLICAsLi3 DK~S

2.1 InSues of docummts. The following docuwnts of the iseue in effact on dste of
invitation-ids or request for proposal, form a part of thin epecif ication to the extmt
specified herein.

Beneficial comnsnts (recammndstions, additions, deletions, and any pertinent
dsts which my be of use in iu$moving thin documsnt should be addresssd to:
Conmander, Naval Ship Engineering center, SEC 6124, C8partnmnt of the Navy,
Waabi”gton, cc 20362 by using tha self-addressed Stsndsrdization docunmnt
Iuprovenisnt Pmpmml (DD Form 14261 appearing at the end of this docuamnt or
by letter.
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SPECIFICATIONS

FEDESAL
L-P-377 - Plastic Sheet and Strin. Polvester.
L-P-378 - Plastic Sheet and Striii Thifi-Gaug.a,Polyolefin.
P-D-680 - Dry Cleaning Solvent.
Q’2_A-1876 - Aluminum Foil.
lT-C-495 - Coating, Exterior for Tinned Food Csna.
lT-E-485 - Enamel, Semigloss, Rust-Inhibiting.
‘IT-T-291 - Thinner. Paint, volatile Spirits Petroleum spiritB.
W-L-800 - Lubricating Oil, General Purpose, Preservative [Water-OisDlacino.

Low Temperature] .
PPP-B-566 - BOXSm , Folding Paperboard.
PPP-s-576 - sax, Wood, Cleated, Veneer, Paper Overlaid.
PPP-B-585 - Smxes, Wood, Wirebound.
PPP-B-591 - Boxes, Fiberlwo,ard,Wcad-clee.ted.
PPP-B-601 - Boxes, Wood, Cleated-Plywood.
PPP-B-621 - Boxes, Wood, Nailed and Lock-Corner.
PPP-B-636 - Boxes, Shipping, Fiberboard.
PPP-B-640 - Sexes, Fiberboard, Corrugated, Triple wall.
PPP-B-665 - Boxes: Paperboard, Metal Edged and Ccnnpon.mts.
PPP-s-676 - Boxes, Setup.
PPP-S-1055 - Barrier Material, Waterproofed, Flexible.
PPP-c-96 - Cans, Metal, 2S Gage and Lighter.
PPP-F-320 - Fiberboard; Corrugated and Solid. Sheet, Stock (Container

Grade.] , nnd Cut Shapeo.
PPP-T-60 - Tape: Packaging, waterproof.
PPP-T-76 - Tape, Pressure-sensitive Adhesive P.apsr, [For Carton Sealing)

MILITARY
MIL-P-116 - Preservation -Packaqincj, Wethods of.
MIL-S-117 - Bags , Sleeves and Tubing; Interior Packaging.
W3L-B-121 - Barrier Waterial, Gre.aseproofed, waterproofed, Flexible.
MIL-P-149 - Plastic Coating Compound, Stxippable [Hot Dipping) .
MIL-C-3955 - Cans, Fiber, Spirally Wound.
MIL-D-6054 - Drum, Metal--Shipping and Storage.
MIL-L-6085 - Lubricating Oil: Aircraft, Instrument, Low Volatility.
MIL-L-10547 - Liners, Case, and Sheet, Overwrap; Watex-Vaporprcaf or

Waterproof, Flexible.
wIL-C-11796 - Corrosion Preventive Compound, Petrolatum, Hot Application.
MIL-B-13239 - Barrier Waterial, waterproofed, Flexible, AI1 Temperatures,

Heat Sealable.
MIL-G-24508 - Grease, High Performance, Ball a“d Roller Searinq.
MIL-C-26094 - Can, Hermstic Sealing, Aluminum, Two-Piece.
MIL-G-S1322 - Grease, Aircraft, General Purpose, Wide Temperature Snn.ge.
M2L-B-81705 - Sarrier Waterials, Flexible, Electrostatic-Free, Seat Sealable.
MIL-L-81846 - Lubricating Oil, Instrument, Ball Searing, High Flash Point.
MIL-G-81937 - Grease, Instrument, Ultra Clean.

STANDARDS

FSDERAL
FED-STO-75 - Glossary of Packaging Terms.
FED-STD-209 - Clean Room and Work Station Requirermmts, Controlled

Environment.

MILITARY
MIL-sTD-129 - Waxking for shipment and Storage.
MIL-STD-147 - Palletized Unit Loads For 40” X 4S0’Pallet6.

(Copies of specification, standards, drawings, and publications required by contractors
in c.xmection with apecif ic procurementt functions should be obtained from the procurinq
activity or aa directed by tbe contracting of ficer. )

2.2 Other ublications. The following documents form a part of this specification
to.* sxti3ii%w~in. Unless othe~ise indicated, the issue in effect o“ date of
invitation for bids or request for proposal shall apply.
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MIL-9-197F

D?61FORW CLASSIFICATION COKN2TTEE
Uniform Freight Classification Rules.

(Application for copies should be addressed to the Oni form Classification Cormnittee,
Room 1106, 222 South Rivsrside Plaza, Chicago, llIinois 60606.1

NATIONAL NM!OR FRSIGNT TRAFFIC ASSOC1ATION , lNC ., A~NT
National NOtor Freight Claasifice.tion Rules.

(Application for copies nhould be addresned to the National Motor Freight Traffic
Association, Inc. , 1616 P Street, N.W., Washington, DC 20036. )

DEPASTMSNT OF TRANSPOWATIDN
Code of Federal Regulations 37A - Steel Drums Single Trip container.

(Application for copies should be addressed to the
Government Printing Office, Washington, DC 20402. )

NATIONAL ASSDNAUTICS AND SPACE ADM1N1STRATION
MSC C-25 - Preci8io” Packaging Materials

(Application fOr copies should be addressed to the
Administration, Lyndon 0. Johnson Space Center, Souston,

Superintendent of Documents,

(NASA]
Cleanliness, Specification For.

National Aeronautics and Space
Texas 7705s. )

(Technical society and teChnical association specifications and standards are generally
available for reference from, libraries. They are also distributed amng technical groups and
uain.g Pederal agenciea. )

3. RsQuIP&MENTS

3.1 Facilities. Preservation-packaging facilities shall meet the requirements speci-
fied herein. Instrument precision ball bearings shall be packaged by the bearing mmufac -
turer. For other bearings, where the bearing manufacturer does not operate captive facil-
ities in accordance with this specification, contract packaging facilities may be utilized.
The bearing mzmufacturer shall retain ultitrate rempo”sibility for acceptability of the
bearings.

3.1.1 Method of transfer. One of tbe methods specified in 3.1.1.1 or 3.1.1.2 shall
be used when transf err~ng bearings from the manufacturing facility to the contract packaging
facility.

3.1.1.1 Prior to cleanin
“+

Bearings shall be protected against damage and shipped
to the package=owlng or a minimum of storage and transport time. The packager shall
perform cleaning, drying, and preservation-packaging operations in accordance with 3.3.

3.1.1.2 Prior to packaginq. Preserved bearings [see 3 .3.1.8) shall be placed
individually o~b~k in a clean dust excluding container made of, or lined with, cell. -
loBe acetate, nylon, mylar, polyethylene, or other compatible material, protected against
damage, corrosicm and deterioration, and shipped in a Protective cOntai.eX a110Wifi9 fOr a
minimum of etorage and transport tire. Intimate wrapping shall be applied in the reguired
packaging area environment.

3.2 Materials.

3.2.1 General requirenk?nte. Materials used in the cleaning, drying, preservation-
packaging, aming processes shall be as specified herein. SUhStitUtiO”S “ill not be
permitted unless otherwime specified by the command or agency concerned.

3.2.2 Lubricant8 and preservative comou.nds. The lubricant or preservative mnqmund
used shall conform to t~item description or technical data applicable to the assigned
National stock murhr {NSN) (or other identification number when sn NSN has not bee”
aasigned) as specified {see 6.1) . When not specified in the contract or order, the lubricant
or preservative compound shall be as specified in table 1. FluidB shall have been filtered
so as to contain no particulate matter greater than O.45 micrometers for instrument precision
ball bearingn and 5 microu83ters for other bearings. For i“strmnt precision ball bearings,
greaaes shall not be over i year old from date of manufacture and shall be passed through
a 200 mesh etai”leaa steel screen prior to use. For other than instrument precision ball
bearings, greases shall not be over 3 years old fmm date of manufacture and shall be checked
on an snnual basis for conformance with applicable FIpecifications. Use of nonconforming
greases is prohibited.

3
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TABLE 1. Lubricants and preservative m zqmmd.s.~

Bearing class Bearing clOsure Lubricant or preeervativa
(see 6.5.1) [see 6.5.2) cuqm!nd

General purpose Open 143L-c-11796, c14s6 3Y or W-L-800

Cloned N3L-c-81322, M2L-G-2450E

Precision and Open w3L-L-6085, w3L-L-E1846
instrument

Closed N2L-G-81322, M2L-G-81937

~ For bearings that will tolerate no preservatives due to special application or othe~iae
(see 3.3.1.9).

~MII,-c.L1796, .1.ss 3 is r,~mndea i“ accomplishing msthods 3A-5, IA-8, and 18-2 for OP. .
bearings . Bearings shall cool to ambient temperature before packaging.

3.2.3 *“timate wrap:ing. A certificate of compliance for material thickness shall be
kept on file for 5 years Y the facility applying the wrapping.

in for other than instrument recision ball be.arin s and ~ -
3“2-3”1 ‘nti~t%%%+$r~iiiif%it=ls s .3 .sbm~d~

_ %+&til thick) i“ accordance .ith L-~-~~~ tYm I; @Ye*Ylene film (2 @II
thick) in accordance with L-P-378, tyee 11 Polyethylene-kraft or cellulose acetate-kraft in
accordance with MIL-B-12L, grade A. Waterials in accordance with 14XL-B-121 shall be the
tYP. specified i“ table II. A2uminum foil shall be in accordance with QO-A-L876 and shdll
be used with method 16-2 only. Aluminum foil thickness shall be as specified in table II.

TABLE 11. Material requireme.nte.

N3L-B-121, grade A 00-A-1876
Weight of bearing

Type Thickness

(Pounds) 12nchem) (min.)
up to 5 1 or II 0.0015

over 5 1 0.0020

3.2 .3.2 Intimdte wrappin* for i“strummt recision ball bearin m.
materials shall be polyethylene ~m (6 rail th%i)-ii=c==iiii .fi%&%%;
nylon film (2 rails thick) ; or fluorocarbon ~iLm (2 mila thick) all of which have been cleaned
w the requirements of NAEA M5C C-25, level 11. A certi f iC.Stfiof cowliance for c4ateKiLIl
cleanliness shall be kept on file for 5 years by the facility applying the wrapping. Theme
films shall have antistatic properties which are a result of UmPc.undirw.

shall’i.~”;i2&%~fw-d%~*
en eguip-nt bearirm. Imtimate wrapping material

PPP-c-96, type I as mdhn=.~, or t43i%%O% %%’%%.t%lS%f~flflill
3.2.4 Netal cms uathod IA-5 and ~, s

provide minimum weight and cube shall be used. A31 C0116 shall b provided with either a
scored tear strip lid opening device or .sscored key opening band near tba top of the can
body similar to type 1, class 1 or class 2 of PPP-c-96.

3.2.4.1 Cana in accordance with PPP-c-96 aball be fabricated of 0.25 pound electrolytic
tin plate with a drawn body or soldered aide seam mnstr’uction. The exterior mh.all not be
pre-coated. LCW tin Bolder my be used. Tb.a plate basis weight nhall conform to cOImrmrCial
manufacturing standards for the size involved.

3.2.5 ~ cane (method IA-13, SYI&IO, ~ ,ibe r canB shall conform to 2UL-C-3955,
type I, grade B. finearest c~ze t at w 1 provide minimum weight and cube Ehall be
used.

●

—+
3.2.6 wetal drums !mthod 2A-6, - E .

or Departman=TransPOrtat on ~ except
&t ~1~1 drums shall conform to k132,-13-6054

ng conpounda mhall be reaimtant to the
preservatives and lubricants specified and the exterior only of the drum s21A11 be created
with a baked on enaml conforming to =-E-485, tYPe XV. ●

4 )
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3.2.7 Vials (methods IA-6, S* ~ ~ 1A-13, s?1 H) . Vial. shall be constructed
of trnnspare~g~d or ext=d p ast c mater~use o polyvinyl chloride (P9T) is
prohibited) resistdnt to the particular lubricant or preservative being utilized. Vial wall
thickness shall be 0.030-inch minimum and vial length shall not exceed 10 inches. The size
of the vial shall be such as to provide minimum weight and cube, permitting not less than
O.010-inch play between bearings or bearing parts and ineide diameter (id.) of the viale.
For method IA-6, vials shall be cloeed initially by a secure leakproof closure. For method
1A-13, the vial closure seal shall provide a water vapor transmission rate (WVTR) equal to
the WVTR of the vial material. via16 shall be designed for recloeure but need not be leak-
prwf.

3.2. U Multi le co artmsnt containers individual - hm=tbod ~. Containers
shall be con& ~tiick celldo~.tyrate, ~’ase acetate, or
cellulose prc. pion.te. (Use of PVC is prohibited). Material shall be sufficiently trans-
parent to permit ease of reading and identi ficatio” of bearing marking and visual examination
of bearing surfaces. The multiple cmpartn!mt sheet shall accommodate ten or fewer identical
b9arim3s. Figure 1 i“dicatea a multiple com@artu@nt container, showing preferred Bizes of
compartments. In packaging bearings with a height greater than 3/8 inch, the multiple
=War~ent sheet ~Y be dOtiled over and used for not -re than five bearingn or another
multiple compartment sheet may be used as the top. Tbe i.d. of the eu.allest dimension of
the compartment shall be not less than 0.005 inch greater than the o.d. of the contained
bearing. The depth of each individual compartment shall be greater than the thickness of
the c-antained bearing, or if doubled, the combined depth of tw.aCOmpartm?nts @hall be greater
than the Width Of the =ntained bearing. ThJ? overall dim.msions of ths multiple compartment
container (length and width) shall be as shown on figure 1. Perforations or tear seals or
thinned sections .Phall be furnished to enable separation when required. Each multiple
_War~nt sheet of bearin9s shall be unit packaged in accordmce with 3.3.1.10.

3.2.9 Vacuum formed lastic skin packaqe [method ~.
+—

Material used in forming
the package =b=er ce lulose acetate, ~se acetate butyrate, or cellulose
pmpionate. (Use of PVC is prohibited) . Material shall be sufficiently transparent to
permit ease of reading and identification of bearing marking and visual examination of the
exterior bearing aurfacee. 1“ packaging bearings up to 6 inch o .d. the plastic sheet shall
have a minfmum thickness of 15 mila prior to focnhg. The Mi”imtun thickneB8 after forming
shall ba s mfls single thickness in tha n.d. . and a minimum of 4 roils in the bore. ln
packaging bearin.s wit
mile .rior to f.

-.. . ..—----
..- ..-~ho.d. over-6 inches, the sheet shall have a minimum thickness of 30

.-—-- -- -Xming. A certificate of Compliance for IMterial thickness prior to forming
shall be kept on file by the packaging facility for 5 years. Doughnut packagea shall be
limited to bearings with bore one inch or larger. Diqpli”g at bore will be acceptable for
all bearinga and may be used as .analternate to the doughnut type pack, except that dinpl ing
shall not be permitted between the imer and outer rings of my bearing.

3.3 Claanin , d in , and preservation-vackaginq.
pa.aging d 12%+ on.

Cleaning, drying, and preservation -

3.3.1 Level ~. sequence of o~rations shall be nuch that a minimum of delays occur
once the cle=, drying, and preservation-packaging prdcesn is et.arted.

3.3.1.1 Envixmunent and rocesa cleanliness o~ cleanin and .3 in areas for other than
instrment r.. e on x ~r+.are “ ust mnd,=e%i+?- ,r..en.
,f:~~nd%’+’+&=q mu..%, such ~ L&x.., trash barrels, etc., shall be kept at0

S!mking, eating, and drinking #hall not be permitted in the cleaning and drying
areas . Cleaning and drying areas are defined as those areas in which bearinga are subjected
to the cleaning md drying processes, and within a distance of not less than 10 feet in any
direction from the equipment including aisles.

3.3.1.2 Snvironrwnt and process cleanliness < cleanin and d in areas for instrument
+ +iE?—

-a%%ti%io ~%%~d~ drying ProcemI?=..
rying areas are e n=am t se areas% which

-Wiremnts of class 10,000
of PSD-STD-209 for particle count shall be mat (eea 6.7) . Relative humidity (r.h. ) shall
not exoee+d 45 pd=ant at 75-F 2 5*P.

5
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3.3.1.3 Demagnetization and cleaninq. Prior to cleaning, the magnetization of instru-
ment precision ~s=l not exceed a pole strength of 2 gausm and magnetization
of all other bearings shall not exceed a pole strength of 5 gauss. Bearinga in excems of the
applicable VIIIUW shall be demagnetized. Bearings shall be cleaned in accordance with
3.3.1 .3.1 and 3.3.1.3.2.

3.3.1.3.1 ~ of other tba” instrument
=%$%:* %%%% C%::%%:be Cleaned in accnrdmce =th MIL-P-116 , process c-5.

——

tration systems shall be used, Petroleum, chlorinated, and fluorinated solvents are
permitted for the solvent cleaning. The final step of the cleaning process shall consist of
a thorough rinsing i“ clean solvent conforming to P-D-680 or TT-T-291, grade 1 which has
been filtered through a 5 micrometer filter (’IT-T-291 shall “ot be used with corxvsio”-
resisting steels) .

3.3.1.3.2 Cleani”T of instrument precision ~ bearin~ Bearings shall be cleaned
in accordance with M2L-P-m6, process C-5. The cleaning proces8 shall include sprays,
ultrasonics, and vapor rinsing. The use of chlorinated and fluorinated solvents and acetone
is permitted.

NDTE : Sol”tiona used to clean barrier film coated bearings shall be Btored separate from
solutions used to clean nonbarrier film mated bearings. A barrier film coated bearing
shall “ot be processed through the regular bearing cleaning area.

3.3.1.4 =. Immediately after cleaning, bearings shell be dried. Slow rotation
or oscillation is permitted. Dried bearings to be packaged methods 1A-18 and 1A-19 which
have been proces.qed in the environment of 3.3.1.1 shall be innnediately transferred to the
preservation-packaging area as they emerge from the dryer.

3.3.1 .4.1 D in of other than instrument precision ~ bearings. Bearings shail be
+–—dried i“ accordance w th MIL-P-l~process D-2 or D-3.

3-3.1.4.2 n!? G inatr~nt recision ball bearin E-
+—+

Bearings shall be dried in
accordance with 1.flL-P-116,process c-7 or w th warm dry a r which has been filtered through
a 2 micrometer filter.

3.3.1.5 Preservation-packagin area environment and recess control for instrument
precision ~%earin9B an .. .a~ methods ~=n~. PreBervatiQn-packag~”g

‘==+area shall be well ill-ted and a r con~d. Req=ements of claBs 10,000 of
FED-sTD-209 shall be met [see 6.7) . The r.h. shall not exceed 45 percent at 75*F c 5*F.
The atmaaphere within the packaging area shall contain no sulfur dioxide or hydrogen sulfide
when tested am specified in 4.6.3.2. A8 bearings emerge from the dryer. ttey shall be
preserved and tran8 ferred to the packaging area in a continuous procese.

3.3.1.5.1 Instrument precision ball bearing intimate wrapping shall be performed in an
environment meeting the requirements of class 100 of FED-STD-209 (see 6.7) .

3.3.1.6 Preservation ~ environment ~ process control for other ~ instrknt
precision ~ beari”qs and other than
be in accordance with 3.3. l.?. F ‘—

methods IA-1 8 a=IA= Area control shall
As=r ngs emerg~the dryer -hall be preserved

a“d transferred to the packaging area in a continuous Process. Delays shall be Ininimlzed.
~y dried bearing awaiting Preservation in excess of 1 hour in this environment shall .be
recleaned. Preserved bearings shall immediately be transferred (after insertion of B9al S or
shields) to the packaging are. in clean dust excluding compatible containers.

..

●

,, ,.
3.3.1.7 Packa in area environment for other than instrument recision ball bearin B

.md other than-q=hoda 1.-18 .“=3.= =agl”g area sbe=ldd.
~u=n=f class 100~ FED-sTb-209 shall be met {see 6.7) . The r.h. shall. not
exceed 45 percent at 75-F + S*F. The atfwsphere shall contain no sulfur dioxide or,.hydrogen
sulfide when tested as spe~ified in 4.6.3.2.

6
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with the manufacturer, s standard practice. During ox after preservation, the bearing 6hiill
be rotated by manual or mechanical (including centri fu.ging] means to insure complete internal
coverage. Grease lubricated bearings shall have external surfaces coated with the specified
grease.

3.3.l?;?i’~roW3=”.nless otherwise specified (see 6.1) , unit protection for
Methods of unit protection shall be in accordance with

instrument precieion ball bearings shall be mathod 1A-8 and for all other bearings shall be
in accordance with one of the tcathods listed in table 111 far the applicable bearing size.
(Where lubricant or Preservative cannot be tolerated, unit Protection shall be in accordance
with umthod 3A-8, IIc or lId of W3L-P-116) . Bearings shall be packaged individually, in
pairs, or as a set, as applicable. Multiple compartramt plastic containers are considered
as conforming to tbia requirement when each individual compartment contains an individual,
pair, or set of bearings, an applicable. unit quantities for bearing parts and for bulk
packaging of bearings shall be as specified (see 6.1) .

TASLS 111. Methods of unit protection.
——— .

T
size open beari”gn Closed bearings

——.——. .-.

Up to and including Wethod Symb-al MS thod symbol
l.l E1l inches o.d. 3A-8 G IA-8 G

lA- 6 F --

IA-1 3 H IA-13 H

Over 1.1811 inches but 1A-19
2

IA-19 L
not exceeding 16 1A-6 IA-5 c

i“chen o.d.v
1A-8 G IA-8 G

-—. —

~Uethod lB-2 maY be used for bearings with o.d. over 4.S6 inches.

?/~a=ing weight limited to 1.5 pounds.

3.3.1 .9.1 Wethod ~. After cleaning and drying, the bearingn 8hall be coated as
specified i. 3.3~md wrapped with one of the materials specified in 3.2.3. Wraps shall
be made secure either by application of tape conforming to PPP-T- 76, heat sealing, or drug
store fold as defined in FED-STD-75. followed by insertion into uetal cans specified in 3.2.4.
Additional dvnnage of any of the mAterials specified in 3.2.3 shall be used to prevent move-
mamt of the bearings within the can. Metal cans shall be sealed in accordance with the
applicable specifications and shall withstand the tests specified i“ 4.3.

3.3.1 .9.2 Wethod 1A-6.

3.3.1 .9.2.1 _ sp, - #*A*zOnine=. This method shall not be used
when bearing weight excee a 1.5 poun m.
in tmtal containers in accordance with 3.2.4.

lng a“d drying, bearings Hhall be placed
Each can shall be cleaned with a blast of

filtered dry air, by vacuum, or by solvent cleaning before itmerting the bearing. Preserv-
ative oil in accordmce with 3.2.2 aball be added to cover the bearinq when lying flat i“ a
normal storage position. Sowever, a minimum air apace of 5 percent outage Bhall be provided.
A maximum air ●pace of SO percent of the can volume ehall be permitted when the bearing
thickness in uore than 50 psrcent of the inside can height. Cane shal 1 be sealed in accord-
ance with their applicable spe.cifications and shall witbstantf the tests specified in 4.3.
After closing, cans in accordance with PPP-C-96 shall be cleaned, dried, and coated with
mmterialm con fosm.tng to Tf-C-495. special care shall be taken to coat the undersides of
the tear tabs and areas i=diately beneath the tear tabs. unlesn otherwise specified in
the r.untract or order, painting or coating shall not be required for cans conforming to
M2L-C-26094 . Separable bearings that measure o-r 2-1/2 inches o.d. shall have aluminum foil
in acoozdanca with WA-1876 placed between each part to prevent brinell ing.

3.3.1 .9,2.2 = m- E - ~tal dxw fi% ma~~ ~$ci%’in
Cleaning 4nd drying, a quant ty of b~gfi
3.2.6 and fu.31y submsrged in preservatlva oil as mmcified in 3.2.2. There shall be at
least 5 percent outage provided in the 4XUUI. CLamue shall be affected by a torqua of
6 + 3/2 foot-pounds (ft-3ba) . Searinga thus preserved, mhall not require further over-
pa~inq for shipmant and the gMnE weight shrill not exceed 10 painds.

7
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3.3.1.9.2.3 !lsthod F - vials (tram .aSent lastic) . After cleaning and drying,
TG+EXif,%jT_iFmsparent plastic vial

●
bearings, balls, o~e
specified 1“ 3.2.7. Each vial shall be eleamed with a blast of filtered dry air, by vacuum,
or solvent waahed before inserting the contents. Preservative oil shall be in aca.rdance
with 3.2.2. The vial shall be filled with oil so es to have 5 to 7 percent outage. When
viale are mat completely filled with bearings, balls, or rollers, clean particle-free
compatible plastic or nylon buffer materials shall be used to prevent movement of the ce.tents.

3.3.1 .9.3 Hethcd 1A-E. After clea”i”g and drying, the bearings shall be coated an
speeified in 3.3~i=~e materials specified in 3.2.2. Bearings shal 1 then be wrapped
or bagged with the matesie,l specified in 3.2.3, closure being effected by msans of drug
store fold or heat s.as.li”g. Bearings shall then be placed individually into a water-
vaporproof bag in accordance with HIL-B-117, type 1, class E. Entrapped air shall be
exhausted from the bag by any suitable means but not to the point where undue .9trese is I

placed upon the baxrier and then the hag shall be heat sealed. Strength of the heat seals
shall be as specified in 4.3.2, based upon samples made on production packaging equipment.

3.3.1,9.4 Method 1A-13.

3.3.1.9.4.1 Method s mbol H - vials (trans arent lastic) .
—-%- ~.k 3.?::: :$’:::;p2dw::i%the beari”.ga, balls, or ro ers S>al=coate

of the materials specified in 3.2.3. Wraps ahnll be made secure either by heat sealing
or drug store fold, followed by insertion into vials specified in 3.2.7. Each “ial shall
have been cleaned with a blast of filtered dry air, by vacuum, or solvent washed before
inserting the contents. Additional dunrcage of any of the materials specified in 3.2.3 shall
be used when necessary to prevent movement of the bearings, balls, or rollers within the
vial.

3.3.1.9.4.2 Method s mbol J - fiber cans.
;iI~l~ be coated as=f&ii_iii 5.3.~n=apped with one of the materials speeified in

After clea”inc3 a“d d~i”y, the beari”qs

. . Wraps shali be made secuxe either by application of tape Co” formi”g to PPP-T-76,
heat sealing, or drug stere fold, followed by i“sertio” into the fiber cans specified In
3.2.5. Additional dun”age of any of the materials specified in 3.2.3 shall be Wed to
prevent rmvemcmt of the bearings within the can. Fiber cans shall be sealed in accordmce
with th- applicable specification emd shall Withstand the tests specified in 4.3.

3.3.1.9.5 Method 1A-18. (This method is no longer recommended for instrument precision
●

ball bearings] . = c=ing and drying, each bearing shall be coated as specified in
3.3.1.8 and placed into a“ individual compartment of the clean and dry plastic container
(see 3.2.8). Each container shall be cleaned with a blast of filtered dry air, by vacuum or
by solvent rinsing before inserting the bearings . Container shall be completed by sealing
each individual compartment. Multiple cmnpartme”t plastic containers shall be f.r”ished
with either perforations or tear seals ta enable separation when required. Not nvre the,”
te” individual Compartments shall be contained i“ a single plastic sheet. Bearingm in a
single shset shall be identical. Packaged beazi”qs shall ahcu .0 evidence of corrosion
when tested as specified in 4.5.3.

3.3.1.9.6 Method 1A-19. After cleaning and drying, the bearings shall be thoroughly
coated as specif~ ~. 8 and enclosed in the vacuum formed package as specified i“
3:2.9. Plastic sheet shall be cleaned prior to drapi”q aver the bearing. Packaged bearing
shall show no evidence of corrosion when tested as specified in 4.5.3.

3.3.1.9.6.1 VaC”Um fermi”
+’

Transparent plastic eheet shall be vacuum fonysd over
the bearing. Sing~l a“ s “gle shield b@arings shrill be oriented with the beering seal
or shield up under the first drape. Bearings with snap rings on the o.d. shall be oriented
so that ,the snap ring is on the aide opposite to the final seal. .,.

3.3. 1.9.6.2 ‘Seali”~. Package shall be sealed at the base edge with a cell”los.s
acetate base in aCetCIIIe. F lanqe type sealm are not permitted. 5eal shall be positive and
shall not impair the tr?.naparency of the package., Small air bubbles formed in the cloning
shall not be cause for rejection.

,.
3.3.1.9.6.3, Matched sets. Matched bearing pairs, whose o.d. is 100.Iniilii@ters (~)

or less may be pla~=ame ..acu.m formal. package. otherwise, each bea$in.j shall .b.e
individually packaged in vacuum ,fornwd plastic. Individually packaged bearings comprising
a set shall be taped together with transparent pressure-sensitive tape prior to i“sertio”
into the unit package, or individual unit packages of a set shall be taped together so
markings are not Ob.vc”red. 1“ the latter case, the unit package shall have the following
warnirg on two sides: “Matched Set, Do Not Separate .,,

s

——— ——— —-— -——’
I
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3.3.1.9.7 Method IB-2. After cleaning and drying, the bearings shall be coated as
specified in 3.3.1.8 Wi=he materials listed in 3.2.2. Bearings ehall be securely wrapped
i. aluminum foil as specified in 3.2.3 except that bearings having a bore of 3-1/2 inches or
greater, or weighing over 20 pounds, shall be doughnut wrapped. Separable bearing assemblies,
or CUP and cone combinations that meaeure over 2-1/2 inches o.d. shall have aluudnum foil in
accordance with QQ-A-1876 placed between each part to prevent brine lling. Bearings thus
treated shall be cooled to room teuperatuse and coated with a strippable conqwund conforming
to type 11 of MIL-P-149 to a minimum thickness of O .05 inch, and over-wrapped in a grease-
proof barrier material con forming to f41L-B-121, grade A, type optional.

3.3.1 .9.8 Method I1d [bulk uantities ~.
“~

Bearings shall be packaged utilizing the
drum specified in 3.2.6. Bearings shall e coated as specified in 3.3.1.8 prior to
intimately wrapping each bearing with one of the materials specified in 3.2.3. Prior to
wrapping, the bearings” shall be drained of excesfl preservative. Bearings shall be secured
in place in a manner devised by the contractor. Desiccant shall be used as specified for
method 11 of MIL-P-116 end shall be evenly distributed annng the bearings and in no case
shall desiccant come in direct contact with the bearing surfaces. Size of the drum shall be
minimum, consistent with the quantity a“d weight of the bearings packed therein. Ousntity
of bearings shall be such that the gross weight shall not exceed 70 pounds. Additional
overpacking ie not required.

3.3.1.10 ~ .packaqin~. Bearings, unit protected in accordance with methods IA-8,
1A-18, IA-19, and lB-2 8hall be individually packaged in a unit container conforming to
PPP-B-566, PPP-B-665, or PPP-B-676 for contents not exceeding 5 pounds, and PPP-B-636 or
PPP-B-665 for ccmtents in excess of 5 pounds. Method 1A-5 units weighing mare than 5 pounds
shall be individually unit packaged as specified above. Hethod 1A-18 multiple compartment
sheets (10 or less bearings] shall be placed one to e unit package as specified above. Al 1
other methods shall be construed 8B being unit packaged when properly identified (see 1.5) .

3.3.1 .10.1 Closureef unit acka espy. Unit packages shall be closed as specified
in the appendices or notes o=e appl cable container Specifications. When level A packing
is specified and PPP-B-636 class weather-resistant or class douestic boxes are not to be
intermediate packaged, weather-resistant boxe. shall be closed method V and do=stic boxes
closed method I in accordance with the appendix to PPP-B-636. Vial closures shall be in
accordance with 3.2.1.

3.3.1.11 Intermediate packagin~. Unless excepted by 3.3.1.11.1, or unlees otherwise
specified (see 6.1) , unit packages shall be intermediate packaged as specified in 3.3.1.11.2
or 3.3.Z.il .3, as applicable. Intermediate containers ehall provide a snug fit for contents
and shall cimtai” identical items only. Gross weight of intermediate packages shall be
governed by the applicable container specification or a limit of 20 pounds, whichever is
smaller. Unit packages shall be placed in the intermediate containers in an upright position,
or a position that will preclude Psaible brinelling of the packaged bearings. For methods
1A-5 (5 pounds or less) , IA-6 IIymbo18 D and F, and 1A-13, fiberboard separator of material
conforming to PPP-F-320 shall be provided to separate unit packages both horizontally and
vertically. Intermediate packages shall be marked to indicate the top of the container.

3.3.1.11.1 Exception+. Intermediate packaging shall not be required when any of the
following apply:

(a) Level C packing ia required.
(b) ShiPments do not exceed 20 pounds gross weight.
(c) Packages include a carton, conforming to PPP-B-636 as the unit package.

3.3 .~.11.2 Intermediate packaginq when level A packin%
k *“ lntemd’atepackaging shall be accomplished as speci~ =3. 1.11. Conta ners s all conform to

PPP-B-636 , tYPe CF or SF, class weather-resistant. containers shall be closed method V
as specified in the appendix of PPP-8-6,36, ,,’.

3“;3.1.11.2.1 For ArmY only. Co”te.i”ers shall be closed method IV as specified in the
appendix of PPP-B-6~

3.3.1.11.3 Intermediate packagin~ when level B ackin
- Y k w“ in’emdiatepackaging shall be accomplished as sp.aci~ =3.1.1 . Conta ners shall conform to

PPP-B-566 , PPP-B-636 , tYPe CP Or sF (ClaSS do-=tic), ppp-B-665. or PPP-B-676. COntaimr
closure shall be in accordance with the ‘applicable ,specification ~d appendix thereto.

,. ,.
3.’3.1.il.3.l ,For Army only. Intermediate container “shall ‘konform to class weather-

resistant of PPP-B-~ or PPP-B-66S. Closure khan be in accordance with the aep.licable.
specification and appendix thereto.
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3. 3.2 kVel C ●Procedures , facilities, and material@ for cleaning, drying, and appli-
cation of pr~a~iv.a or lubricant shall conform to level k requirements [see 3.3. 1) .
Packaging shall afford adequate protection against corrosion, deterioration, and phyBical
damage during shipment fmrn the source to the first domestic receiving activity for immediate
use. unit quantities shall be aa specified [see 6 .1).

3.4 Packing. Bearings shall be packed level A, B, or C, as specified (see 6.1) .

3 .4.1 Level ~. Except as specif led in 3.4.1.1 and 3.4.1.2, packaged bearings shall be
packed in con=era con formdng to the f Ollowing:

*cification ~ or .1.ss

PPP-B-576 * :, oversells type
PPP-B-5as
PPP-B-591 Class 11
PPP-B-601 dve:d:s type
PPP-B-621
PPP-B-636 Grade V2B
PPP-B-640 class 2

Shipping container to be packed with nonweather-resistant type unit or intermediate package.a
shall be prdvided with case liners conforming to, closed, and sealed in accordance with
H1L-L-10547, Alternately, wrapping of unit or intermediate packages with PPP-B-1055 or
ML-B-13239 barrier material with all seam sealed with minimum 2-inch wide tape Confomlng
to PPP-T-60 or PPP-T-76 is acceptable in lieu of cane liners. Sexes sha 11 be closed,
●trapped, or banded in accordance with the applicable box sPecif ication or appendix thereto,
except that PPP-B-636 boxes shall be closed and rein fore- mthod V and PPP-B-64 O boxes.
style E or F closed and reinforced with nonmetallic strapping or tape in lieu of steel
ntrapping. Unleaa othemise specified (ace 6 .1) , the gmaa weight of wood or mod-cleated
boxes nhall not exceed 200 pounds; fiberboard boxes shall not exceed the weight limitation
of the applicable box 13pdCifiCIIti0n.

I
3.4.1.1 For A? ~. Unles# othezvie.e specified (see 6.1) , containers danforu!lng

to PPP-B-636, PPP-B-6 O, PPP-B-591, and PPP-B-576 era emhibited 8S extariOr shiPPin9 Con-
tainers under level A. ●

3.4.1.2 EXcePtiOn. For baaringa packaged method IA-5 (5 paunda or less) , IA-6 mymbolw
D ad P, and 2AAro ●hipmmts do not exceed 20 pounds mum weight, the sbiPPing
container shall conform w PPP-s.-636, clam weather-resistant. Pib8xboard separator, or
other davice#, of material conforotlng to PPP-F-320 ●hall be provided to separate unit pack-
ag-s both horizontally and vertically.

3.4.2 2awl B. Exdept 4s specified In 3.4.2.1 and 3.4.2.2, bearings shall be packed—.
in containers conforming to one of tbe followinq specifications and subsidiary types or
cla8#a8 s

Box clomuras #hall bo ●s

.me.cif ication

PPP-B-576
PPP-B-SS5
PPP-B-591
PPP-B-601
PPP-B-621
PPP-B-636
PPP-B-640

spacified in th8 ●PPliC*10 box WCcificstian ,or appmdix t.brate.

3.4.2.1 ExcaWion. m -Pacified in 3.4.1.2, except tbe mntaimr shall be class
dematic .

3.4.2.2 For Amy ~. Shipping containnr -hall be class weather-r@ si#tant.

3.4.3 Level C. S+aringa, pra9arWd-packased ●s specified (s89 3.3) , shall ba packed—.
in container accept tile to 08 maexm carrier and which w1l 1 insure Safe .2s1ivexy ●t the
destimtions in a satisfactory condition at tha lowest applicable rate. Containers or
mthod of packing shall comply with Uniform Preight or National 642t0r rralghc classification
rubs or regulations.

3.4.4 Pallatization. iilmn zp+cifled (stio 6.11, ahlpping COntainoXs shall * P4110tiZ0-”
in accordance with M3L-Sf13-147 for levml A or 8 shipments.

“a
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3.5 War::ing. In addition to the marking required in 3 .5.1 through 3.5.4 md in the con-
tract or order (see 6.1 and 6. 3) , interior (unit and intermediate] packages, exterior ship-
ping containers and palletized wit loads shall be marked in accordance with MIL-STD-129
for all leve 15 of preservation-packaging and packing.

3.5.1 LabelinS ~ =. Kethod IB-2 packaged bearings shall require a completely
marked label placed underneath the strippable plastic dipcoat in addition to the required
markinge on cOntainerB.

3.5.2 Multi le co artment acka es (method ~.
shall be ide-w~ %d d~te ~d.

Each C.aupartmmnt in the sheet
Identification may be printed directly

onto the plastic or ray be applied 8B a label. The label, if used, shall be compatible with
the plastic and shaIl “-at be affected by the lubricant or preservative conpound. Labels
shall be sealed between layers of the plastic.

3.5.3 Vacwm formed skin ackages (method IA-19 .
~ as%rf%l~ti~~eb~a$-~ed~ ts%~lbe printed .3~y~t!i6%stic or m~app

be compatible with the plastic and shall not be affected by the lubricant or preservative
cnmpound . Labels so printed shall be sealed between layers of the transparent material around
the outer circumference of the bearing. If the lsbel obscures nmre than 50 percent of the
outer circumference of the bearing, it shall be of a transparent material. Msrking shall
consist of the NSN and date packaged.

3.5.4 PrecautiOna~ marki~. One of the following markings shall appear on one side
of each unit and intermediate package, an applicable:

(a) For level A preservation-p.ackaqing of other than barrier film coated and
0xY9~AC~$Dmnt bearings:

M2L-B-197F
LUBRICATE6 ;I;li”(; PEC1F1G4TION NUMSER)

OR
PACXAGED . . . . . MIL-B-197F
PRESERVSO WITH (SPEC1P1CATION NUMSER)
LUBRICATE PR20R TO USE

(b) Far level C preservation-Packa9 ing of Other than barrier film coated and
0xY9en equipment bearings:

PACSAGED . . . . . MIL-B-197F
LUBRICATED WITR ISPEC1FICATION NUIQER)
FOR IwKEOIATE USE

OR
PACSAGED . . . . . t41L-s-197P
PRESERVZD WITH (5 PECIFI.31TION NUNSJ2R)
LUBRICATE PRIOR TO USE
FOR Iw34EOIATE U6E

(C) ror barrier film coated bearings:
PACSAGED . . . . . UIL-B-197P
LUBRICATED WITH (SPECIFICATION NUMBER)
NARP.IER F1LS4 CDATED

(d] For oxygen equipwnt bearings:
PACSAGED . . . . . MIL-B-197F
3Ax/GDx SYSTEM

4. QUALITY ASSUSANCE PROVISIONS

4.1 Res pcmsibilit for inspection. Unless otherwise specified in the contract, the
contractor is rea~nsib e%r the per forrwmce of all inspection requirements as mpecified
herein. ExcePc m othemise specified in the contract. the contractor may use his own or
any other facilities suitable. for the performance of the inspection requirements specified
herein, unless disapproved by the C.Overdment. The Government resewes the right to perform
any of the i,nspectiam+ set forth “in the specification where such inspections are deemed
necessary. to assure supplies and services conform to prescribed requirements.

4.2 Samplinq ~ gualit9 conformance inspection. t

4 .2.1 Lot. A 10t shall consist of one day’s production. or processing of bearings
regardless o?%earinq dimu?nsions subject to the following limitations:

(d) The same packaging method and cleanliness level .
(d, Similar ririg materials [noncorros ion-resisting steels. is.one 10:, corrosion-

.resiseing steels mother) .
(c). :Similar Iubricmts o: preservative .comwunds lhyd-carbon base fluids. a. one

lot, ester base fluxds a~other, silicon another, etc. ).
(d) The same bearing class.

11
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4.2.2 samplin~ ~ examination, leakage ~, heat-sealed seam ~, and markin .

Swle packages shall be selected at random ~andr. accordance with t= IV frofiac
mubjected to the examinations and tests specified in 4.4 through 4.4.2, and 4.5.1.

4.2.2.1 Acceptance ~ rejection. For each teBt, acceptance or rejection of the lot
shall be in accordance with table IV. cefects shall be noncumulative.

T.AB2.EIv. se.trplinqfor examination, leakage test, heat-sealed
seam test, and uarkinq.

I Ntmber of unit I Number of packages
packages in lot i“ sample I ‘==: I ‘~~:
15 and under 3 0 1
16 to 40 5 0 1
41 to 110 7 0

111 to 300 10 0 1
301 to 500 1 2
501 and over :: 2 3 1....

4.2.3 Sampling for fingerprint corronion ~ cleanliness ~. Every lot shall be
sampled .md tested fo~ingerprint corrosion and cleanliness ik accordance with 4.5.2.
Samples shall be one of the following:

(a) Five pme18 fabricated of the same material as the outer bearing race and
having the same surface finish .ss the inter bearing race.

[b) Five bearings or outer bearing races selected at random which are classified
as “scrape or ‘reject”, but whine surfaces are adequate for the purpose of
this test.

4.2. 3.1 Acceptance z rejection. Failure to pans the test of 4 .5.2 shall be cauBe for
t

rejecti.a” of the lot represented by the failed aauple(.s). All items shall be rejected until
necessary corrections have been made and teats have proven satisfactory compliance. The lot
shall then be recleaned, resa~led, and retested.

lin for corrcmion test (uethods IA-18 and IA-19
●

4“2’4 *———
~ TWO packages prepared by

the aaum product on procedures as the packages be~f=ed or acceptance Bhal 1 be selected
at random as often an necesmary for the teat of 4.5.3. Material contained in the packages may I
bB as specified in 4.2.3 (b), if deBired; otherwise, material shall be tbe same as that being
offered for acceptance. This shall be a continuous test and packages shall be examined daily. I
A new set of test packages #hall be placed under test every week [16S houxn) , unless a fail-
ure is noted prior to the end of the 168-hOur period. If a failure (AIIycorrosion) in noted I

prior to the end of the 168-hOur period, a new package, or packages, as applicable, shall be
placed under test imxrmdiately and packaging by the method represented by the failure shall

I

be stopped. A21 itenw packaged by the mw.hod represented, which have not already been
shipped, shall be rejetted. After the correction of procedural deficiencies, the rejected
material shall be reprocessed, repackaged, resampled, and retested. This teat is for process
control only and shall not af feet material already shipped.

4.3 Quality conformance ins ction. Quality con fortnmce inapaction mhall be conducted
-rvision of the Cover-t quality a.suran.e represen-t the contractor, s plant under

tativs . The quality conformance inspection Bhall consist of the inspection specified in
table V.

TABLE V. guality ran f.xuimce inspection applicable to each
U83thod of unit protection.

,
Mt.hod W thod ‘imthod Mthod M tbod ?h thod

Inspection IA-5 1A-6 10-2 IId 2A-18 2A-8
2A-19

VimaAl and diumnsion.al examination
(see 4.4) x x x x x x

Leakage test (see 4.5.1) x xv - x - x
Fingerprint corrosion and clean-
liness test (see 4.5.2) x x x x x x

Eeat-sealed seam tarot (mee 4.5.1) - - - - - x
Corrosion (sea 4.5. 3) - - - - x -
Xmking examination (see 4.4.2) x x x x x x

~- leakage teat will not be required for bearings packaged i. bulk quantities.

mthod
IA-1 3

x
x

x

x a
/)
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4.4 Exdm.inatioC. Each of the sample packages selected in accordance with 4.2.2 shall
be visually and din!ensionally examined to verify compliance with the requi remente of this
specification listed in table VI. as applicable.

+ABLE VI . Examination.

t

I Examination

Cans have tear strip or scored key lid
Material fox methods 2A-18 and 1A-19 is transparent

Thickness after draw for method IA-19 meets specified minimum
-vnOtiSm of bearing does not exceed specified level
Coatiny of lubricant or preservative is continuous
Package can f.arma to specified uathod
Dunnage is Sufficient to prevent bearing maveuent

I Oil filled containers have specified outage
Strippable coating meets specified minimum thickness

S.9quizement
pa ragr.aph

l-iiux-
4.4.1 Visual examhation under magn ification. When specified (see 6.1) , in’at.runmnt

precision ball bearings package=transparent materials shall be visually examined under
a 10x ecope through the package for contamination within tbe bearing or the package prior
to shipuent.

4.4.2 Marki.n exam.i”ation.
shall be exado determi

Unit, intermediate, and exterior packages, and packing
ne compliance with the marking requiremata specified in 3.5

through 3.5.4.

4.5 Test methods.

4.5.1 Leakage a“d heat-sealed seam tests. The leakage and heat-eealed seam test shall
be in accordance wftSi_iilL-P-116.

——

4.5.2 Piqerprint corrosion ~ cleanliness ~. S.WUP1.S8pecimens shall be cleaned
and dried in accordance with 3.3.1.3 and 3.3.1.4 along with the production lot. The test
ohall be perforuad by suspending the samples in the air over the water in a static humidity
chamber at 75°F + 5-F for 24 hours. If m corrosion is eeen without visual aid at the
conclusion of tiietest, satisfactory cleanliness has been achieved.

4.5.3 Corrosion test. Packaged bearings, selected in accordance with 4.2.4, shall be
exposed for one week (m.rel at 90 percent plus or minuB 5 percent r.h. at 120*F + 5*F
in a humidity cabinet.

4.6 Facilities inspection. Facilities inspections conducted under the supervision of
the Gavenune.nt quality assurance representative shall be in accordance with 4.6.1 through
4.6.2.3.

4.6.1 Inspection. A facilities inspection shall be conducted daily to verify com-
pliance with the requirements of this specification not involving tests, as followe:

(a)

(b)
(c)
[d)

(e)

(f)

(9)

(h)

Preserved bearings are being transferred from an uncontrolled envimnmen t to
a controlled environment in dust excl.ding containers (see 3.3. 1.6) .

oil and grease lubricants are being filtered prior to use [see 3.2 .2).
Grease in use is not overage (see 3.2 .2).
Packaginq rcaterialm are being stored in clean areas and are being cleaned
prior to uae (see 3.3.1.9.2.1, 3.3.1.9.2.3, 3.3.1.9.4.1. and 3.3.1.9.5).

Care in dust control in uncontrolled cleaning, drying, and preservaticm areas
is exercimed. NO wmokinq, eating, and drinking is enforced and dirt Pro-
dwing sources are minimized (see 3.3.1.1 and 3.3.1 .6) .

EXPOSUe Of cleaned and dried bearings to the uncontrolled atnvsphere is
minimized (Bee 3.3.1.6) .

Washing machines are maintained and solvents are filtered to pmnvte a clean
bearing (see 3.3.1 .3.1 and 3.3.1.3.2).

clean room discipline is maintained (see 6.71.

13
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4.6.2 samplin~ ~ + atmxphere in vork rooms.

records . ..11 G%iik&3~.dilz hx3icat&%R?hs&eKi2e, ...
4 .6.2.1 Sam lin for te erature, humidit , and airborne

particle count for work rooms h accordance with 3.3.1.2, 3.3.1.5 and 3.3.1.?. Applicable
work rooms shall be tested in ?,cc@rdance with 4 .6.3.1 semi-annually by a laboratory satisfac-
tory to the Government quality assurance representative to deterudne conformance with these
requirements. The reprt shall be filed with the cognizant Governn!-sntquality aasura”ce
representative a“d shall be made available to the procuring activity on request.

4.6.2.2 Sfunplin~ for industrial gases. The test of 4 .6.3.2 shall be performed semi-’
annually to determine c~ormance with the req”irementa of 3 .3.1.5 snd 3.3.1.7. The test
shell be conducted by a laboratory satisfactory to the Government quality assurance represent-
ative . Tbe report shall be filed with the cognizant Government quality aseurance reprene”t- .
ative a“d shall be made available to the procuring activity on request.

4 .6.2.3 Equipment calibraticm. EquiPme.t .sed to control, nwnitor, and record clean
ream and work station co”ditmns shall be calibrated a“”udlly. ‘

4.6.3 Environment and process cleanliness ~.—

4.6.3.1 Packaqin~ room envirommmt test (airborne particle eaur,tinq methods)
test shall be c.mducted ficcardance wft=D-STD-209.

This—.

4.6.3.2 Packaging room enviro”~nt test (sulfur dioxide (S02) and hydrogen sulfide

(H2S) gases) . ~o~e packaging r~a~r shall be CO1l= ~ submi tted~ori-
.—
u,etrlc Rosa” iline (Fuchsi”) procedure or equivalent method (see 6.S) . Prior to sampling,
the air from the packaging room shall be run through tbe sample container for a mi”irtum of
10 min”t.es before closing the petcock valve. No sulfur dioxide or bydrage” sulfide shall
be present.

5. PSEPA~TION fOR DELIVERY

S.L This section is not applicable to this specificati.a”.

6. NOTES

6.1 Orderl”q data. Proc”reme”t documents aho”ld !apecify the following:—

(a)
(b)
(c)

[d)

(e)

(f)
(9)
(h)
(i]

Title, ntier, and date of this specification.
Level of preservation-packaging xequired [ace 1.2) .
The following are applicable to level A preservation-packaging .smly:
(1) M~~~ fld symbol of preservation-packaging required (6ee 1.2 and

[2) Lubric~nt” or preservative compound required [see 3.2.2) .
(3) Intermediate packaging not required (see 3.3.1.111.
(4) Visual examination under magnification required (see 4.4.11.
Quantity of beari”ga, parts, or subassemblies per unit ox bulk container
(see 3.3.1.9 and 3.3.2).

Req”irememts applicable to the D.ape.rtre”t of the Army IY”lY (see 3.3.1.11.2.1,
3.3.1.11.3.1, 3.4.1.1 and 3.4.2.21.

Level of packinq required (see 3 .4).
Weight exception (see 3.4. 1).
If palletizatio” is required (see 3.4,4) .
Mmrki”g required (eee 3.5 and 6.3).

6.2 Clea”ln the exterior of the beari”
+——– 6S,%%%$Y%%. apply .gemerally to

This note is directed
particular y toward Instrument prec=on
all types. After the bearing has left the Ubmufact”rer”s plant, or the packaging facility,
properly packaged under clean room conditions, the exterior of the package may become dirty.
Containers and packages frequently generate small amounts of static electricity which .attr.acta
dirt a“d dust particles, and contamination adberea to the package. Particularly for
instrume”c precision ball bearings, control should be established to clean the exterior
parts of the package before entry into the processing area. A recommended method is to have
the package blasted with absolutely clean dry air or renmve static electricity charge with
a solvcmt such as Free” TF. Once entering the proceasi”g area and placed i“ a laminar flow
hood, the package should be washed again with Free” TF solvent for approximately 5 to 10
seconds to rermve exterior contaminant before being placed in a clean container ready to be
cut open. The package should be opened carefully so that there will be no chips of the
packaging material generated andkthe bearing should be renmved with stainless steel tweezers,
or suitable handling tools. ‘iBear ~gs shodd never be hmdled with bare hands or fingers.
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6;3 It is not intended that the procuring activity deviate from M3L-sTo-129 and thus
i.mpame additional requirements on the contractor. However, special occaaions arise which
will require sonm -special” requirements. For example, bearings may be procured for a
special project. Such bearinga would require marking showing the project designation.

6.4 Cleaning is a uost important part of bearing erese~ation. It is essential that
the cleaning method not leave residues which either my react unfavorably with the preserva-
tive, lubricant, or packaging material, or may be unstable and ded.amose to form corrosivs
renidues.

6.5 Definitions.

For classification purposes of this specification bearing classes
with 6.5. 1.1 through 6.5.1.3.

6’5”1”1‘neral%%=%-” General purpose bearinga are bearings manufactured
to less than p~n ear ng to erances (see 6.5. 1.2) .

6.5.1.2 Precision bearinqs. Precision bearings are bearings manufactured to. or better
than, the following -W tolerance:

(a] ANSC5 and NBEC5 for metric ball and roller bearings.
(b) AOEC5P for instrument ball bearings.
(c) ANEC5T for torque tube and extra thin typa bearings.
(d) Class 3 for inch tapered roller bearings.

6.5.1.3 lnakrum-ant bearinqn. Instrument bearings are bearings with outside diameters
not over 1.1S11 inches.

6.5.2 Bearinq closure. Bearing closure is defined in accordance with 6.5.2.1 and
6.5.2.2.

6.5.2.1 ~ beari”qs. Open bearings are those having a single shield, or those having
no seala or ah elds, or those that are separable.

or re~it~nt =,%%% devices completely closing both sides of bearings, or a single
Closed bearings are those having either seal a. shields, bands,

contact seal an one side only. rendering cleaning and relubrication difficult.

6.6 When bearinga are prvcured by equipment contractors for subsequent delivery to the
Government as spares, proof of conformance to the provisions of this specification by the
bearing manufacturer including the environment and pzacess cleanliness provisions of d. 6 may
serve as the basis for government acceptance.

6.7 The info-tion contained in the appendix of PEo-sTD-209 @hould be utilized to the
fullest in the achieve=nt and maintenance of the air cleanliness classes required herein for
clean rcemm and work stations.

6.8 References to Xosaniline IFuchsin) m= 4 ~ (~ ~) - The f0110win9
documents are reconarm%a~ for the ab~e rences:

(a) Standard NethodS of Chemical Analysis, 6th Edition 1963, Van Nostrand,
volums 2, part A, page 631.

(b) colori~tric Determination of Nonmatals, D.F. Soltz Interscience Publishers,
N.Y.

(c) Handbook of Analytical Chemistry, McGraw Hill, N.Y. , Soltz s Schenk.
(d) Coloriuetric Methods Of Analysis, F.D. and C.T. Snell, Van Nostrand.
(e) EncYgl~$dia of ‘3iemietry,1957 and 195S Supplement, Chemical Colorirmtry,

6.9 Cht.nqe.sfrom ~ isBue. The s-l ‘#” is not used in this revision to
identify ciianges w~respect to=previous issue, due to the extensiveness of the changes.

Custodims : Preparing activity:
Army - WC Navy - SH
Navy - SH (PrOjeCt PACX-0483)
Air Fore - 99

A.9view activities:
-y - AT, %, WC
Navy - AS, OS, 5A, SH, YQ
Air Force - 99
DSA - 1S

User .activitles:
Navy - MC
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