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SPECIFICATION

EOR INSTRUMENT AND PRECISION
RmATING CcMmNmm (MErRIc) GENERAL SPFXXFICXL’IONE13R

This specification is appmwd for use by all ~ts and
Agencies of the Epamnen t of Lkfense.

1. SCOPE

1.1 scope. This specification covers annular ball bearings
intencid primrily for use in ins~ts and precision rotating
~en- “

1.2 Classification. E!earings,Mll, annular, for instruments ani
pn3cision rotating cxxnponentsshall be of the following types, as
specified:

Bearing, ball, annular, for instruments
~ents , deep ~, unflanged;

Eea_ring,ball, annular, for instruments

~entsf deep ~r f~@;

~, ball, annular, for -UEtrmEnts
~en=l ~ -ta@r ~~e,
outer ring;

Bearing, ball, annular, for instrummts

and precision rotating

and precision rotating

and prfx5sion rotating
non-separable and cmmterkcxd

and ~ision rotatinq
-P=- : angular contact, flanged, s-le and Step@ inner
ring.

I
Beneficial OcRmEnts (remmmdations, additions, deletions) and
any pertinent data which my be of use in impruving thiS documnt
should be aCk&SSed to: Cmmnding Officer, Naval W Warfare
center l&CK’aft Division Lakehurst, Systems Req@mmm ts Depart-
mnt, Code SR3, Iakehurst, NJ 08733-5100, by using the self-
addressed ~zation IMXm?rlt ~t PmpOsal
(DD Ebnn 1426) a~ attheend ofthisdocumen t or by letter.

AMSC N/A FSC 3110
DISTRIWTION SWWEMEW A. Appruved for @J_ic release; distribution
is unlimited.
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2. APPLICXZE ~

2.1.1 Smcif ications and Stmdmds. The follOw@ -fi~tions

ands~fcmna~of~s domn?n t to the extent spscified

herein. ~eSS othemn“se ~ified, the issues of these clocments
-thoseMtitithefim of the Dqm@nent of Defense - of

scecifications and Stan&udS (~Iss) and Supplmt thereto, cited
iii the solicitatim.

SPECIFICATIONS

FEDERAL

P-D-680
*S-763

DS-766

MIIXIYRY

MIL-P-197

MIL-L-6085

MIL-G23827

NnL-S-81087

~81322

MIL-B-81744

-L-81846

MIL-G81937
~83261

(see Supplal’lerlt

FEDERAL

FED-STD-209

l?ED+lB791

Dry clcaning and Decreasing solvent .

steel -, Wire, S@R - Fo@_ng~
Corrosion-msisttig.
Steel Plate, Sheet and Strip,
Coxrosion-msktig

Packaging Of Imti-Frictim Ekarings, Associated
Parts And subassemblies●

Lubricating Oil, Ins~t, ~ ft, LOw

Volatiliq.
Grease, ~ ft and Inst.rument,Gear and

Actuator ~, IIA!10Code G354, Metric.
Silicone fluid, ~orinati Phenyl I@thyl
Polysiloxane, NA!N)Code H-536.
&ease, Mrmaft, ~eral Purpose, Wide
w- Range, NA!IOCede G395.
Barrier Coating Solution, Lubricant Migration
Daerring .
Lubricathg Oil, Instrummt , M1l Bearingr High

1

Flash Point.
Grease, Ins~ t, Ultra Clean, Metric.
Grease, AirCraft, ~ Pressuxe, Anti-wear.

for list of associa= specification sheets.)

clean Room and mrk S&ltion
cmtrolled mvimrm=
Lubricants, Liquid n~i and
Methcds of ‘Basting.

.ReqwHEnts,

Related Products,

2
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MILITARY

MUJ+TD-105

MHA?I’G129
MIL+TD-206

MIL-STD-1334

MIL-STD-1647

MHATD-45662

sampling Pmcedums and Tables for Irqection by
Attributes.
I@rking for Shipent and Storage.
Friction T&que T&sting for Instrumnt Ball
Bearings. -
Process for Barrier Coating of Anti-frictim
Bearings.
IdentificationMarkings for DCXEstically
Manufactured Miniatws and lhstrument Ball
kearings.

.
CalAration system Rquimnm ts

(Ikilessotherwise indicated, copies of federal and military
specifications, stmdards, and handbooks are available frm the
Dqarhrmt of Defense Single Stock Point DODSSP-Cus~ Service,
Standadl-zation Dxumnt Order Desk, 700 R&bins A=ue, Bldg 4D,
Philadelphia, PA 19111-5094.

2.2 Non~t DubIications. W following documents form a =
t to the extent specified herein.of thiS documn Unless otherwise

specifid, the issues of the d~ ts which are EOD adopted shall be
those listed in the issue of the DODISS specified in the solicitation.
Unless otherwise specified, the issues of docmen tsnotlisted in the
DODISS shall be the issue of the documn ts cited in the solicitation.

Amrican National Standards Institute

ANSI/ASME B46.1

ANSI/ASME B89.3.1

(Applicationfor copies
Standards Institute, 11

Surface Texture (SurfaceRoughness,
Waviness and Iay).
MeasLlrenEntof out of Roundness

should be addressed to the Amrican Natioml
West 42nd Stxeet, New York, NY 10036-8002).

Anerimn Natioml Standar& Institute (ANSI)/Anti-FrictionEearinq
Manufacturer’s Association (AFBMA)

ANSI/AFBMA STD 10 Metal Balls.
ANSI/AFBMA STD 12.1 Instxurnents Ball Bearings - Metric Design.
ANSI/AFBMA STD 1 !lknninologyFor Anti-Friction EW1 And

Bearings And Parts.

(Applimtion for copies should be addressd to
Bearing Manufactwer’s Association, Inc., 1101
Suite 700, Washington, DC 20036.)

International Standadl“zation Om anization

the Anti-l?riction
Connecticut Ave. NW,

1S0 3290 Metal Balls.
1S0 1224 Instrument Ball mings .

3
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(Application for copies
Stan&rds Institute, 11

should be
west 42nd

addressed to the lwerican Natimal
Street, New York, NY 10036-8002)

American Societv for Testinq and Materials

ASTM A-313 Specifimtion for Chranium-Nickel St&nless and
Heat-Resisting Steel Spring Wire.

ASTM A-380 Practice for Cleaning and Descaling Stainless
steel Parts, Equ@mt , and systems.

AS’JMA-580 Specification for Stainless and Heat Resisthg
steel wire rods.

AS’114D-2273 Lubricating Oil, Trace Sedimnt in.
ASTM E-45 Practice for Eetennining the Inclusim Content

of steel.
AS’IME-140 Standad Hardness Conversion for Metals

(Relationshipbetween Erinell Haxdness,
Vickers Hardness, Rockwell Hardness, Rockwell
Superficial Hardness and Knoop Hardness).

(Applicationfor copies should be addressed to the Amrican Society
for Testing and Materials, 1916 Race St., Philadel@ia, PA 19103).

Societv of Autcmmtive IHmineers

(AerospaceMaterials Specification [lME] for Flight Vehicle
Construction).

2303 Aircraft Quality Steel Cleanliness, Martinsitic
Corrosion-ResistantSteels, Magnetic Particle
Inspection Procedure.

6444 Steel Ears, Foryings, and ~ “Cal Tubing, 1.45.
Cr (0.98-1.10C) (SAE 52100) premium Aircraft
Quality Consumable Elecbde Vacuum Melted.

(Ap@ication for copies should ke addressed to the Society of
Autamtive Engineers, Inc., 400 Ccmmmealth Drive, Wammdale, PA
15096.)

2.3 @xier of Precedence. In the event of a conflict be~ text
t and the references cited hereinof thiS documen (except for the

qification sheets) the text of this dmmen t takes precedence.
Nothing inthisdocumen, ~, supersedes applimble laws and
regulations unless a s&i!ic exmption has keen obtained.

4
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3.1 SPSCification sheets. The tividual item
be as ~ified herein

=Kl@==@ shall
and in accordance with the applicable

specificatiun sheet. In the event of any conflict between the
~ts of this sp=ification and the specification sheet, the
latter shall govern.

3.2 First article. When specified, (see 6.3 and 6.4) a saqle
shall be subjected to first article inspection in accordance with 4.6.

3.3 Materials.

3.3.1 Ball and rinq mterials. Balls and rings shall be mde of
corrosion resistant steel, 440c (UNS S44004), conforming to Q-S-763
or chrmium-alloy steel 52100 (UNS G52986) confoming to Al&36444 as
specified by the applicable specification sheets. l12mhspecification
sheet shall represent a single material.

3.3.1.1 Material cleanliness. 440C corrosion resistant steels used
for production of balls and rings furnished under this @fication
shall have been “mspectd for relative cleanliness by either the
magnetic particle “inspection method specifid in - 2303 or by the
Jernkontoret (J-K) micmcleadines 5 StHXiUd AS’lM-E-45,
% the king industry prior to manufacturing into

ccmlonly used
ccmpment parts.

When the J-K method is used, it shall be in accordance with Method A
of ASTM-E-45. The allowable inclusion levels are listed in Table IV.
Chromium-alloy steel used for the production of bearings shall met
the cleanliness =@==n= of W 6444.

3.3.1.2 Passivation. Passivation shall be accomplished in accordance
with AS’M A-380 on all king cmponents fabricatd frrxncorrosion
resistant steel after ccxnpletionof all mchining or metal remving
operations and prior to assembly.

3.3.2 Retainer material. When corrosion resisting steel is
specified, crown retainers shall be (UNS S41OOO) and ribbon retainers
shall be either (UNS S30200)(UNS S30500) or (UNS S43000) in accodance
with QQ-S-766. Cmxfiguration shall be as specified by the part nunbr
designator in table II of the s~if ication sheets.

3.3.3 Shield mterial. Shield mterial shall be comosion
resistant steel conforming to QQ-S-766.

3.3.4 Snap rinq mterial. Snap ring mterial shall be corrosion
resistant steel conforming to AS’11-A-313,Condition C.

5
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3.3.5 Seal mterial. Seal mterials shall be as specified by the
part nuniberdesignator in Table III of the specification sheets.
NHxzrials shall be _tible with and shall b resistant to
deterioration due to lubricant, preservative, hydraulic fhid,
solvents or other substances and chemicals that can be expcted tO
cane into mntact with the kearing and shall cause no deterioration of
the same. The m=ials shall not affz or be affected by the
lubricants and solvents referred to in this specification. Synthetic
rubber SeZdS shall operate frcxn-65% (-54°C) to 230% (llO°C).

3.4 Desiqn and construction. Bearings shall be of the design,
constru&ion and physical ~ions specifid (see 3.1).

3.5 closures. The nunber, type and locations of closures shall
& as -if ied by the part nurker designator in the specificatim
sheets. NO-1 lomtion for single closures shall be on either side
of an otherwise synnetrical bearing or the flanged side of a flanged
bearing.

3.5.1 Closure attachment. Closures shall be securely attached ~
the outer ring and shall pemit remval and -tallation using
cannxl bearing WmkiTlg tools. Snap ring wires are preferred, but
“self-holtig” closures are permitted provided they withstand service
vibration conditions without becomln“ g detati.

3.6 Visual remhmen ts.

3.6.1 Surface appearance. Cylindrical mounting su@aces, lands and
faces of inner and outer rings shall have a smoth finished appearance
characteristic of one or mre o! the folldg processes: grtigr
honing, lapping, polishing or tumbltig. The surfaces shall b f- of
visible tool mrks, chatter and waviness, scratches with raised metal,
pits, rust or other surface imperfections. Metal mtai.ners, snap
rings, and closures shall have a s-moth finished a~ance
characteristic of a tumbling process and shall be free of burrs, dents
and folded mterial. Machined nonmetallic retainers shall be free of
delamination and shall ke deburred.

3.6.2 Cracks aid fractures. Rings, balls, retainers, smp rings
a@ CIO~S shall be f= Of cracks and fractures.

3.6.3 Material imerf ections. Nonmetallic retainers shall have
no mterial imperfections, such as chipping and pits, in ball contact
areas and mterial iqerf~ions in other areas shall not exceed
38 micrmeters (pm) xmjor dkension.

rnagnification.

6

3.6.4 Particulate cmtanination. All exterior surfaces and
interior ~ of the bearing shall be free of foreign ~cles
visible using 10X
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3.7 Dimensions.

3.7.1 BomdarY dimensions. The bomdary dimnsions for each
~ification sheet shall be in accordance with Table I of that
specification sheet.

3.7.2 mlerance class. !lbleranceclasses for A13EC5P and 7P shall
be in accordance with the tolerance tables of ANSI/AFEMA Standard
12.1. The tolerance classes shall ap@y to all bearing sizes listed
in ‘IhbleI of the specificatim sheets.

3.7.3 Roundness. Racemys shall be round within the values
s~ified in Table I of this Specificatim when measured by MRS

(minimum radial separation) method. This method consists of
constructing two concentric circles, which fully encmpass the
polar trace of the masured surface and have the least possible
radial separatim. This radial separation is the ~t of
out-of-ruundness.

3.7.3.1
surfaces

3.7.4
play) of

Roundness masuremn t. Roundness of cylindriml munting
shall be Measu.z?xiwithout closures installed.

Faiial internal.clearance. Radial internal clearance (radial
deep groove radial bearings shall be as specifi~ by the part

nu&er desig&Nxx in Table IV of the specification sheets.

3.7.5 Contact Anqle. The contact angle or radial internal
c1earance of angular contact beartigs shall be as specified by
~ nmker designator in Table IV of the spcif icatim sheets

the

‘&flects the uni~ of the appropriate mthod- of =snxsren t (see
6.6.2). The contact angle shall be as defined by ANSI/AFBWl Standard
1. A bearing offered with a singular contact angle value shall obtain
that mlue within one and one half d-s when measurd in accordance
with 4.8.5.1.

3.8 Perfornlmce test. Performance test shall be as specified by
the part number designator in Table IV of specification sheets one
through eight and table III of specification sh-ts me through
sixteen.

3.8.1 S~a tomue. l%ximnn startm“ g torque, when required,
shall b in accordance with the appropriate values listed in Table III
of this specification.

3.9 Ball qual”m The nlinimm quali~ level of ball gecnletry
and surface rougdss” for bearings of both ABEC tolerance levels shall
be grade 10 for all bearings. The grade levels shall be as specified
h ANSI/AFBMA Standard 10/1S0 3290.

3.10 Hardness of balls and rims. Through hardness of rtigs shall
be mckwell HRC58 to HRC65. Through halXkleSSof bdh shall be
~11 HRC60 to HRC67. Through
bearing shall not vary by greater

l%rdness of individual halls in any
than four points Roclmell HRc.

I
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roughness of raceways shall not3.11 Surface rouahness. Surface
exced 51 nanometers arithmetic average (AA). Surface roughness of
munting surfaces, cage piloted lands and faces shall not ~ 254
nancmletersAA. Surface roughness shall be masumd in accordance with
4.8.9.

3.12 Dimensional stabililx. Rings and balls shall withstand
temperatm changes and exposures under test COflditiOnSof 4.8.10 with
changes b diamter not exceeding the larger of the following:

Rings 0.000100 m per m or 0.000635 m
=11s 0.000100 m per m or 0.000127 m

3.13 Lubrication.

3.13.1 Lubricant. The lubricant shall conform to the ~ification

_ @ the x nu@er designator in Table VII of the
~~f ~cation sheets. T@e lubricant shall be fm of contamination
(See 4.8.11.2).

3.13.2 Lubricant amunt. The mount of lubricant shall k as
specified by the part numker designator in Table VIII of the
specification sheets.

3.13.3 Earrier ccatim. Barrier coating shall be applied to
bearings when specified by the prt number designator and Table
the specification sheets. The barcier coating shall be applid
accordance with MIL-STD-1334. The mterial used shall confom to
MIL-B-81744.

3.13.3.1 Barrier coatim facilities. The facilities used for the
application of lxrrier ccating shall confom to the rec@xmmts of
MUL+WD-1334 .

3.14 Markinq of barrier coated kearinqs. Marking of harrier
coated kearings shall be in accordance with MIL-STD-1334.

1 3.15 l@dcinq for identification. Bearings shall be nacked in
accordance with Nlll-S!lD-1647.

3.16 Calibration (Classification). Bearings shall k Supplid in
classified lots accordim to bore and outside di-ter size fn steps
of 1.25 micraneters or 2~50 micmneters when specified by the”part
number designator in Table V of the specification sheets. For
classification -ses, size shall be the smallest single bore
nwamnmmt and OD shall k the largest single OD nasuremant.

3.17 hbrlamnship. The ball bearings, including all parts, shall
reconstructed and finishedin amnner to insure qlimce with the

~= of this s??e’=fication” p--= at=tim ‘*11 b
paid to marking of assemblies and freechn of parts frm burrs and
sharp edges.

8

Downloaded from http://www.everyspec.com



MIL-B-913

4. QUALITY ASSURMCE PROVISIONS

4.1 ResPonsibililx for inscech“on. Unless otherwise ~ified in
the contract or purchase ofier, the contractor is responsible for the
@omlance of all “~on ~- (examinations and tests) as
-if ied herein. Except as otherwise specified in the contract or
purchase order, the contractor my use his own or any other facility
suitable for the performance of the b3pection rquimamts specified
herein, unless disapp~ by the Govemmnt. The Govermmt res~
the right to perfom any of the inspections set forth in the
sp=ificatim where such insp=tions am d- n=ssary to assure
supplies and services confoxm to prescrihd ~ts.

4.1.1 ResPonaibiliti for ccm liance. All items shall meet all

=@J==@ of sections 3 and 5“ The hspztion set forth in this
specification shall beccxnea part of the contractor’s overall
inspection system or quality prqram. The absence of any ~ “on

~ts ti the specification shall not relieve the contractor of
the responsibili~ of assurtig that all prcductssor sup@ies suhnitted
to the Govemmnt for acceptance cmply with all ~t.s of tie
contract. Sampling impection, as part of manufacturing operations,
is an acceptable practice to ascertain“ conformance to =@=’=nts f
hmever, this does not authorize sutxnissionof known defective
mterial, either indicated or actual, nor does it ccamit the
govemmnt to accept deftive material (see 6.4).

4.2 Classification of insr=ti-. me fipectim ~ts
specified herein are classified as follows:

a. First article irqectI“on (See 4.6).
b. Quality confonmnce inspection (see 4.7.1).

4.3 -on area cleanliness. Inspection areas shall met
the cleanliness =@==nts of -s~zog for class 10’000 ~“

4.4. Measummnt standards calibration. Measurement s~
shall have calibrations in accordance with MIL-STD-45662.

4.5 Measurenlen emperature. D* u7xm2nt tie atioml mess
other than thes & calibration temperature shall be corrected
for temperature effects.

. .
First arbicle inspection shall be

~onreciF=~~Ye ?~e type and vtiw s~ifi~ w the
contracting officer. The bearings shall be Subjectd to the tests
specifid in Table V. &UUP I and -Up II tests shall b perfO*
on the entire sample. ‘IkObearings shall be selected at randcanfmn
the first article sample and subj~ to Group III tests, and two
other bearings frcnnthis sample shall be subjected to Group IV
tests (See 6.3 and 6.4).

4.6.1 First article approval. The sample bearings shall Ee
suhnitte.dto a test facility designated by the govemmnt in the
~t documenP t. The acquiring activity shall notify the bearing

9
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manufacturer of either acceptance or rejection of the first article
sample upon ccanpletionof We testing aid evaluation of the first
article sample.

4.7 Quality Conformance Sample. A lot shall consist of all
bearings of a particular identification number sulanittd for delivery
at the same time. ltmn each lot of assembled bearings, the Gmernmmt
-~ as~ce q=smtati= shall select a ranch sample in
accordance with MIL-STD-105.

4.7.1 QualiW conformance inspection. The sample shall be
subjetted to the applicable tests specifid in Table VI.

4.7.2 Acceptance criteria. The lot shall be accepted or rejetted
in accordance wi~ Accep@ble @lity ~ls (A@’s ) for desigmatd
categories of defects shown in Table VII. Def+ts observed in each
mtegory shall apply M that category only and defects shall be
noncumulative,

4.8 Methd.s of insmction.

4.8.1 Material “inspections.
in accordance with the material

Mateirialimpection metiods shall be
s-if ication.

4.8.2 Passivation tests. Passivation test of coxrosion resistant
~~ts shall ~ mndua ti accordance with the Copper Sulfate
‘Fest,ofAS’IMA-380. Each cmponent shall ke examined under 10X
mgnif ication for evidence of copper deposit. The presence of copper
deposit indicates failure.

4.8.3 Visual “mmections. Inspection for Confo.nmnce to the
rquimmnts of 3.6.1, 3.6.2, 3.6.3 and 3.6.4 shall be mde using a
10X binocular tiCmSCOpe . All other visual inspections shall lx mde
without mgnif ication.

4.8.4 D“mensioml insPections.

4.8.4.1 13aundarv dimensions inspection. The bearing dimensions
specifid in 3.7.1 and respctive tolerance class specified in 3.7.2
shall be measurd in acc@ance with ANSI/AF1314AStand@ 12.1 and
1S0 1224.

4.8.4.2 Roundness Hsuranen ts. Roundness mas urermmts s&cif@g
MRS nEthod rnicroinchvalues (see parag+-aph3.7.3) shall be made on
m-t meeting ANSI Standard B89.3.J. Such equipnent shall include
~ to prwvide a pennment recording on either strip or plar
chart-~ ~Kder’s .

4.8.5 Radial internal clearance. Radial internal clearanCe shall
be measured with closures ~ and the bearina lubricated with a
thin film of oil.
omrccme friction
readings. Radial

Gage pressure shall be the A ~to
and weight of -g P and to obtain repeatable
internal Clearance shall be the average of three

10
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nleasunsnlentstaken with each mea~t utilizfig a different
position of the outer race. The neasurments shall be made by
~ism ~th a ~ing of ~- radial play or by the methcd
described in ~1/Al?E?MA Standads 12.1 and 1S0 1224.

4.8.5.1 Contact anqle.(see 6.7.2) men the part nunber designator in
Table IV of the ~ification sheets for angular cmtact bearings
specifies a contact angle, the bearing shall be rmunted in such a
manner that no radial distortion is caused by an interference fit.
The test fixture shall be set up to @xart a net thrust not to exceed
8.8964 n~. The innec race or the outer race shall be rotated at
a constant speed while the sped of the retainer (rolling elemmt
pitch ciiamter) is determined. The nunbr of revoluticms of the
retainer shall be counted when either the inner race or the outer race
is rotated twnty full tirEs. Di~tric values shall be detemined
and recorded for use in the following fomulas:

~INNERRACE

“=--’[dwl
RUJ!NI’IIWOUTER RACE

[

fbcos-1 ~ 2Ne - 1
D No 1

Ne = rpllof
Ni = rpn of
No = rpllof

pitch circle.
+atig inner
mtatinq outer

race.
race.

= pitch diamter:
; = contact angle.
D = ball diameter.

4.8.6 ‘Ibrque tests.

4.8.6.1 Pretest condition of kearinqs. The bearings shall be

P~ for the to-e tests as follows: EearinQs shall be deuaussed
and cleaned thorougti-ywith solvents filterd witi a 0.5 mi=ter or
better filter; The bearings shall then be lubricatd with MIL-L-81846
or MIL-L-6085 in accordan~ with Table II, after which the bearings
shall be rotated slowly for a minimum of five full revolutions in both
directions to distribute the oil evenly.

11
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4.8.6.2 PerfOIIl_BllCetest. PerEomance test values shall be
determined in accordance with MIL-STD-206.

4.8.6.3 Startinq tomu e test. Startm“ g tcnxpe test methcd shall be
in accordance tith lfII+Tw206.

4.8.7 Ball uualitv k “Ons. Ball diame—measu?xmHl ts shall
be has@ on comparative -s urenmts with n-asterballs. The
masuremants of rester balls antiballs king tested shall k mde at
the sam temperature and with the s- gage pressure. If the rester
balls ~ of a different mterial than the balls befng testd,
readings shall k refenxxi to zero gage pressure and a temperature of
68%? (20°C). Five ~ts of the ~11 diameter in random
orientations shall be made on each kll of the bearing. Ball dianEter
shall be the average of the five mas~ ts. Conformance to the
ball quality ~= -if ied ~ ANsI/~ s~ 10 shall be
verified by 4.8.7.1 and 4.8.7.2.

4.8.7.1 Dimter variations per ball. Five measuremm ts of the
diameter shall be rmde in randcrnorientations of each ball in the
kearing. The differences between the maximum diameter measu.mi and
the minimum di~ter nv2asurd on each ball is the maximum diameter
variation of that ball.

4.8.7.2 =11 diamter variation per ba.rinq. Five = ~ts of
the di-ter shall be made in randan orientations of each ball in
the bearing. The average diameter of each ball shall be ccmputed by
averaging the five rmas~ ts of that ball. The difference between
the average dianeter of the laryest ball and the average diameter of
the smallest ball in a bearing is the ball cliamter variation of tie
bearing.

4.8.8 Hardness tests. The bearings selected for this test shall
not be the same kearings used for the dimensioml stability test.
If, -use of limitxxisize of surface or for other valid HOnS,
R&Jcwll C scale =s ~ts are not feasible, other methods of
mamring hardness may be used, provid~ correlation with the Rockwell
C scale mas~ t values is establish. when lighter leads are
used, conversion to Rockwell C shall be though the use of charts in
ASTM-E-140. Hardness tests shall ke mde on flat surfaces.

4.8.9 Surface rouqhness tests. Messuremmts frm less than
0.0254 to 25.4 mic~ters shall be mde with equipmnt meting
the ~- of ANsI/- ~6 “1“ su~ --t shall allw
masuremnts on mst surfaces including fine finished or soft
materials. The equipnent shall include mans to provide pe.xmnent
strip or polar chart-type ~rdings. Minimum cut-off wavelength
shall be determined by dividing width of surfaoe to be masured w
10 and selecting nm lmest preferred cut-off wavelength either
25, 80, 250 or 800 mi~ters. IX-Ideep groove raceways, the width

12
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of the
either

4.8.10

surfaoe is the distance frm the
land coma.

bottcm of the race to

Dimensional stability tests. The dimnsimal stabiliw of
the rings and blls shall be damstrated by the following tes~:
The rings and balls shall be subjected to a temperature of -80%’
(-62%) for 25 hours.

~’&fO1lw’ * - ‘M1 ‘subjected to a temperature of 30 (150 ) for a total of 100 hours.
Diameters shall be masured at 68% (20°C) and cmpmed to values
recorded before temperatm cycling.

4.8.11 Lubricant “inspections.

4.8.11.1 Lubricant type “lnslHxions . Confomity to a lubricant
specifimtion shall be verified with an infrared spectmmelxx.

4.8.11.2 Lubricant contamination tests. All tests shall be performd
in a ~STD-209, Class 100 environment. Sample bearings shall be
tested for lubricant contamination by the following procedure: When

~ @ ~tra~, tie ~g supplier shall take three ranchn
samples fm the lubricating fixture or container or lubricant if a
fixture is not used, at the tinE bearings are lubricatd. Samples
of grease shall be prepred and read for dirt count in accordance
with FED-STD-791, Method 3005. Samples of oil shall be prepared
and read for dirt count in accordance with FHH?IW791, 14ethod3004
or AS!U’4D-2273. The bearings supplier shall maintain the sample and
inspection reprt for ~tion by the ~t ‘s Zepr2sentative
and shall certify that the sample was taken frm the lubricant used
to lubricate the bearings.

4.8.11.3 Barrier coat -lmmection . Earrier coated bearings shall be
mspectd in accordance with MIL-STD-1334.

4.8.12 Calibration inspection. Bore and OD meas~ ts of 4.8.4.1
shall be used to verify conformance to calibration ~ts.
Individual masumnsn ts as specified in 3.16 shall be used rather than
average values.

4.8.13 Impection of W21caqinq. !I!hesampling and ins-on of the
preservation, ~cking and contier narking shall be in accordance
~th the ~ts of =P-197.

5. PACKAGIW

5.1 Presermtion . Ferservation shall be in accordance with
MIL-P-197, Ievel A, C or Ccmnercial as specifid.
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5.2 Packina. Packing shall be in accordance with MIL-P-197,
Level A, B, C or ccxmarcial as specified.

5.3 Markim . Marking shall be in accordance with MIL-P-197
and -sTD-129 .

6.

6.1 Intended use.
are intended for use in

%11 keartigs defined by this specification
critical components of instrument systems.

Such cmponents range frm ah circulating blmers and drive rotors
thin@ precision gear trains, gym gimbals and pick-offs to rate
integrating Spin-mtirs .

6.2 Acquisition rewimmm ts~ ocuments must specify~t d

the following:
a.
b.

c.

d.

e.
f.

9“
h.
i.
.

;:
1.

Title, nunbr, and date of the specification.
The quanti.~ and part identifying number (PIN) of
the bearing required.
Levels of pIWS~tim (See ~;1) and pa- (S=
5.2) ~.
The latnratory that will conduct testq (see
4.6.1).
Ring, ball, retainer and closure materials.
Nmker, type and location of closures”.
Boundary ~ions.
Earing precision level (ABEC tolerances).
Radial internal clearance or mn~ct m91e””
Typ and anmunt of lubricant.
E!akriermating reqdmmmts.
Performance tests required.

6.2.1 Baundarv dimnsion size availability. The listing of a

particular boundary dimension size of a bearing in a specification
sheet does not guarantee availabili~ frcanevery xna@acturer.
Shields or seals, for instance, my not be available on the thinner
widths of a particular bore and OD. Reccmnm d verification of

availabili~ fran industry sources prior to assignment of PIN.

6.2.2 ‘I&3tfacilities. A test facility should be designatd by the
acquiring activity when first article testig is rquird.

6.3 First article. when first article inspection is ~,
the bearings should be tested and should be a f-t article sample
(see 3.2). The first article should ccmsist of the samples specifid
in 4.6. The contracting officer should include specific instructions

Ocuments ~adirlgin aajpisition d examinations, tests and approval of
first arlicle.

14 ‘
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6.3.1 First article provision. When first article sanples are

~, the ~ufact~ of bearings on the contract should not
ccxmmce until the san@es sukxnittedare pronounced satisfactmy by
the acqyiring activi~. The stission of further first article
samples on the subsequent contracts my be waived at the discretion of
the acquiring activity. Approml of first article samples or the
waiving of first article tests does not eliminate the rqukemnts of
qmlity conformance inspection.

6.3.2 First article information. It should be understood that
the bearings supplied under contract should be identical to the
corresponding first article sample in mterial design, constructionr
quali~, workmanship and method of manufacture. Deviatim fmm the
s~ of first article sample should be mde only by the ac@ring
activity. Evidence of unauthorized change should constitute cause for
rejection.

6.4 Consideration of data mmkmnen ts. The following data rec@re-
mnts should be considered when this spcif ication is applied on a
contract. ‘I!heapplicable Data It= Descriptions (DID’s) should b
reviewcl in conjunction with the specific acquisition to ~ that
only essential data are requested/providedthat the DID’s are
tailo~ to reflti the ~ts of the s~ific a~siti~’
Tb ensure correct cmtractual applicatim of the data rec@mmmts,
a Contract Aata Re@mmen ts List (DD Form 1423) must h p~
to obtain the data, except where EOD FAR Supplement 27.475-1 =empts

me K@-J==It for a DD-Fom 1423”

Reference Paraqrmh DID Nunber DID Title
4.6 DI-NM’I-80809 ‘lkst/Inspection

Reports
4.1.1 DI-MIYI’I-80809~‘I@t/Inspection

Re@rts

Sumested Tailorinq
Use Contractor

Format
Paragra@ 10.2.7

The almve DID’s were those cleared as of the date of this specifica-
tion. The current issue of IX)D5010.12-L, Acquisition Management
Systems and Eta ~ ts Control List (AMSDL), must be researched
to ensure that only current, cleared DID’s are cited on the DD fomn
1423.

6.5 Sub5ect @m (key word) listhq.
AE3EC5P
ABEC 7P
Angle, contact
Angular contact
E?amier cmting
Bearfng, instrumnt
Bearing, pmision
Calibration (classification)
Non-separable
Passivation
Ring, inner, extendsd

.
15
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I

5 1.27
7 1.02

L

16

EKW1 , deep groove

-Ie
!Rxcpe, starting
Void, bearing

6.6 specification supersession. This specifitition supersedes
the metric portion of ~B-81793C.

6.7 Definitions.

6.7.1 Bearinq void. The volum between the tier and outer
rings minus the volume of the balls and retainer.

6.7.2 Contact Anqle. Angular contact bearings are characterize by
a relieved (munterlxnxd outer ring or stepped inner ring) surface
which permits inclusion of a greater nunher of balls. This enables
the kearing to sustah a thrust lmd h addition to increased radial
Capacitqr. Same ap@ications _ only that the unloaded angular
ccmtact bearing b manufactured with a specific radial clearance range

and noma ~t is mde of the obtained contact angle. Other
applications require l+at the contact angle be cunfined to a narrow
(3 d- total) range which is accurately measured.

6.7.3 Stemed inner rinq. The inner ring of a groove ball king
with one shoulder cmpletely or partially ~.

6.8 clean mea se. Norml cmponents of clean grease my appear
as particulate contanination when viewed under 10X mgnif ication.
ecmmnd that greased bearing surface inspections b cmpared withR
pictmas or samples of the sanE grease obtained in a clean mm.

6.9 Part nunbr. The part n- is developed by selecting a
characteristic fran each of the tables in a specification sheet.

EXAMPLE: M913/xmGmHxx

TABLE I. SURFACE ROUNDNESS.

l?RIXISIONLEVEL RACEWAYS
(ABEC) (MICROMETERS)
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TABLE III. STARTING TOROUE LIMITS

Bearing ‘Size Load Maximum Starting Torque
(millimeters) (grams) (milligram-millimeters)

Bore Outside Radial Internal Clearance
Dia. Dia. (Micrometers)

d D 2 to 7 7 to 12 12 to 20

5 75 ,1800 1500 1400
;:: 5 75 1800 1500 1400
2.0 6 75 1800 1500 1400
2.5 6 75 1800 1500 1400
2.5 7 75 1800’ 1500 14.00
3.0 7 75 1800 1500 1400
3.0 10 400 5000 4500 4200
4.0 9 400 5000 4500 4200
4.0 13 400 6500 5500 5000
4.0 16 400 7500 6500 6000
5.0 11 400 6500 5500 5000
5.0 16 400 7500 6500 6000
5.0 .19’ 400 8000 7000. 6500
6.0 13 400 6000 5200 4800
6.0 19 400 8000 7000 6500
7.0 14 400 6000 5200 4800
7.0 19 400 8100 7100 6600
7.0 22 400 11000 9500” 9000
8.0 19 400 10600 9100 8600.
8.0 22 400 11000 11000 11000
8.0 24 400 11000 9500 9000
9.0 20 400 10800 9300 8800
9.0 26 400 11000 9500 9000

10.0 26 400 11200 9800 8800
10.0 30 400 14000 12000 10111

18
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TABLE IV. MI~ INESS “J-K” RATIKS 440C STEEL
AND INCLUSION TYI@.

IKLUSION TYPES
I

**A!, ,!B!! “c” “D”

Sulfide Alumina Silica= Globular

oxides

*1 *2
T H T H T H

2:0 2:0 2.5 2.0 2.5 2.0 290 2“0

.
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.

TAELE V. FIRST ARTICLE INSPECI’ION.

,

Inspection
~nt =st Paragraph
Paragraph

Design and construction 3.4 4.8.3

Retainer mterial 3.3.2 4.8.3
closures 3.5 4.8.3

Closure attaclunmt 3.*5.1 4.8.3
Surface a~arance 3.6.1 4.8.3

Cracks & fractures 3.6.2 4.8.3

Material inperfections 3.6.3 4.8.3

Particulate contaminations 3.6.4 4.8.3
Wrkmnship 3.17 4.8.3

Barrier coating 3.13*3 4.8.11.3

Marking for identification 3:15 4.8.3

11 .,,.

~ dimensions 3.7.1 4.8.4.1

Radial internal clearance 3.7.4. 4.8.5
Contact angle” 3.7.5 4.8.5.1
Performance test 3.8 4.8.6.2

Starting torque 3.8.1 4.8:6.3

Calibration 3:16 4.8.12

Passivation 3.3.1.2 4.8.2
Roundness 3.7.3 4.8.4.2

E!allquality 3.9 4.8.7, 4.8.7.1,
4.8.7.2

Hardness of balls & rings 3.10 4.8.8
Surface rmghness 3.11 4.3.9
D@nsioml stability’ 3.12 4.8.10
Lai3ricant 3.13.1 4.8.11.1
Lubricant cleanliness 3.13.1 4.8.11.2

~?X “’

Ball and ring material 3.3.1 4.8.1
Material cleanliness 3.3.1.1 4.8.1
Shield material 3.3.3 4.8.1
Snap ring xmterial 3.3.4 4.8.1
Seal mterial 3.3.5 4.8.1

,.

20
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TAELE VI. fXJALITYcm~ INSPECTION.

Inspection ~t ‘IWt Paragraph
Paragraph

Des@n and construction 3.4 4.8.3
Retainer material 3.3.2 4.8.3
closures 3.5 4.8.3
Closure attachrrent 3.5.1 4.8.3
Surface azance 3.6.1 4.8.3
Cracks & fractures 3.6.2 4.8.3
Material imperfections 3.6.3 4.8.3
Particulate contaminations 3.6.4 4.8.3
P&tihip 3.17 4.8.3
Barrier mating 3.13.3 4.8.11.3
Marking for identification 3.15 4.8.3

~B

Bmndary dimensions 3.7.1 4.8.4.1
Roundness 3.7.3 4.8.4.2
Radial internal clearance 3.7.4 4.8.5
Contact angle 3.7.5 4.8.5.1
Performance test 3.8 ‘4.8.6.2
Starbing torque 3.8.1 4.8.6.3
Surface roughness 3.11 4.8.9
Calibration 3.16 4.8.12

Passivation 3.3.1.2 4.8.2
Ball quality 3.9 4.8.7, 4.8.7.1,

4.3.7.2
Hardness of balls & rings 3.10 4.8.8
Dirensioml stability 3.12 4.8.10
Lubricant 3.13.1 4.8.11.1
Lubricant cleanliness 3.13.1 4.8.11.2

~D

Ml and ring mterial 3.3.1 4.8.1
Material cleanliness 3.3.1.1 4.8.1
Shield mterial 3.3.3 4.8.1
Smp ring mterial 3.3.4 4.8.1
Seal mterial 3.3.5 4.8.1
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TABLE VII. CLASSIFICATIONOF DEFECTS.

. .0

Descriptionof Defect

Correct mterid

worrect retainertype
i-icorrectnunber,type or locationof closures
losums not semmly atuched
racksor fractm in any c~nents
arriercoat on racmys ~ re~

, or ring 1-

urrs, dents or foldedmaterialon clo-s
telaminationor Mrring of non-metilic retiine=
Iaterialb~t of non-metilic re~

s

brticul.ateccmation
. -.

titer ririjOD out-of-m .
Oater ring OD taper
Outer ring radialrunout
Outer ring widthvartition
Outer ring ~ run to with refe~ face...
Outer ring cornerradii
Outer ring CD/flan~ face unde=t
Inner ringlmre diaKeter
Inner ring bore outmf--
Inner ring radia ~Ut
inner ring tid~ v~iation
Innerrin~ kmre ta~
Inner ring bore runoutwith referenceface
Inner ring cornerradii
Radial internalclearanceor contactangle
Ml quality
Hardnessof balls and rings
Surface roughnessof ra~~
Incomt hbricmt type
Earriercoatingmissing from requird surface
stming torw
calibration
passivation

~iramt

3.3.1
3.3.2
3.3.3
3.4
3.3.2
3.5
3.5.1
3.6.2
3.13.3

1.6.1
1.6.1
1.6.3
3.6.4

3.7.1
3.7.2
3.7.2
3.7.2
3.7.2
3.7.2
3.7.1
3.7.2
3.7.1
3.7.2
3.7.2
3.7.2
3.7.2
3.7.2
3.7.1
3.7.4or 3.7.
3.9
3.10
3.11
3.13.1
3.13.3
3.8.1
3.16
3.3.1.2
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Categxy m Desczip+tionof Def-.
-.~nt.

Minor 2.5 Snap ri?gs not easily .~le 3.5.1
Surfacesdo not meet visual Kequkz”= 3.6.1 *tigh 3.6.4
~~ cbrensions

@ter ring width 3.7.1
Out=” rbg flangewid”h 3.7.1
Om=- ring flange03 3.7.1 -
Imae ring width 3.7.1
ret-” ring OD roundness 3.7.2 and 3.7.3
Outer ring racewayroundmss 3.7.2 and 3.7.3
1-- ring bre rowdness 3.7.2 and 3.7.3
Innerring racmy roundness 3.7.2 and 3.7.3
Outer ring rac=y runout to referenceside 3.7.2
%Y ring racewy rumut m referenceside 3.7.2

S~-faceroughnessof rtounti.ngsurface,levels
and sclaces 3.11
Markingfor identification 3.15

custodians :

Amy-m

Preparing activi~:
Navy-x

Navy-s
Air Force - 99

.,Agent:

Review activities: DLA-IS
Navy -sFi
DLA - IS

User activities:
Navy-m
W Force - 84
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STANDARDIZATION DOCUMENT IMPROVEMENT PROPOSAL

CTION~

1. The preparing activity must complete blocks1,2,3,and 8. Inblock1,boththedocument number and revision

lettershould be given.

2. The submitter of this form must complete blocks 4, 5, 6, and 7.

3. The preparingactivitymust providea replywithin30 days from receiptof the form,

NOTE: Thisform may not be used to requestcopiesof documents, nor to requestwaivers,or clarificationof

requirementson currentcontracts.Comments submittedon thisform do notconstituteor implyauthorizationto

waiveany portionof the referenceddocument(s) or to amend contractualrequirements.
....... ,.,,....,..
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BEARINGS, BALL, ANNULAR, FOR INSTRUMENTS AND PRECISION ROT. COMP. (METRIC)
$.NATURE OF CHANGE (Wonflfy paragraph number and include propxad rewrite, if possible. Aftac~ extra sheers Jf needed. )

5. REASON FOR RECOMMENDATION

I

a. NAME

I
b. TELEPHoNE (IncIucfc ArCJ COUC)

( 1\ Commercial (2)AUTOVON

C. ADORESS (k/@e zip We) IFYOU 00 NOT RECEIVE A REPLY WITHIN 45 DAYS, CONTACT:
Dcfonso Oualily and Slandard,zaiion Ollice

5203 Lccsburg pike. Suilo 1403. Falls Church, VA 22LM1 -2466

Telcpho.o (703) 7S6-2340 AUTOVON 2s9-23e0
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INSTRUCTIONS: In a continuing effort to make our standardization documents better, the DoD provides this form for us-e in

submitting comments and suggestions for improvements. All users of military ctindardization documents are invited to provide

suggestions. This form may be detached, folded along the lines indicated, taped along the loose edge (DO NOT STAPLE), and

snailed. in block 5, be as specific s-$ possible about particular problem areas such as wording which required interpretation, was

too rigid, restrictive, loose, ambiguous, or was incompatible, and give proposed wording changes which would alleviate the
~blerns, Enter in block 6 any remarks not related to a specific paragraph of the document. If block 7 is filledout, an

acknowledgement will be mailed to YOU within 30 days to let YOU know thst your comments were received and are being
considered.

NOTE: ,~is form may not be used to request copies of documenb, nor to request waivers, deviations, or clarification of

spxilication requirements on current contrack. Comments submitted on this form do not constitute or imply authorization

to waive any portion of the referenced document(s) or to amend contractual requirement-s.

(Fold along thti line)

(Fold olorrg Chu line)
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