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MIL-B-22446(Wep)
1 September 1964

MILITARY SPECIFICATION

BEARINGS, ANNULAR BALL, HIGH GRADE

This specification has been approved by the
Bureau of Naval Weapons, Department of the Navy.

1. SCOPE

1.1 Scope.- This specification describes the requirements for the
procurement of precision annular ball bearings that are presently not
Included in Specification FF-B-171. Bearings covered in this specifica-
tion are designed primarily for radial loads, but are suitable for
thrust loads in either direction up to approximately 60 percent of the
radial load. Unless otherwise specified in the contract or order, the
ball bearings shall be of the Conrad or non-loading groove type.

1.2
following

Type

Type

Type

Type

Type

Type

Type

Classification.- The bearings, see figure 1, shall be of the
types:

I Radial, retainer, open

II Radial, retainer, single shield, extra thin

III Radial, retainer, single shield

IV Radial, retainer, double shield

V Radial, retainer, extended inner race, open

VI Radial, retainer, extended inner race, single
shield

VII Radial, retainer, extended inner race, double
shield

VIII Radial, full, filling notch (no retainer), open

IX Angular contact, retainer, non-separable, outer
race relieved, open
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SPECIFICATIONS

FEDERAL

FF-B-171

QQ-S-624

QQ-S-763

MILITARY

MIL-P-197

MIL-B-1083

Bearings, Ball, Annular (General
Purpose )

Steel Bars, Alloy, Cold Finished
and Hot Rolled (General Purpose)

Steel Bars, Shapes, and Forgings,
Corrosion Resisting

Preservation, Packaging and Packing
of Anti-Friction Bearings* Associated
Parts, and Sub-Assemblies

Balls, Bearing, Ferrous

STANDARDS

MILITARY

MIL-STD-105 Sampling Procedures and Tables for
Inspection by Attributes

MIL-STD-129 Marking for Shipment and Storage

(Copies of specifications, standards, drawings, and publications
requested by contractors in connection with specific procurement func-
tions should be obtained from the procuring activity or as directed by
the contracting officer.)

2.2 Other publications.- The following documents form a part of
this specification. Unless otherwise indicated, the issue in effect on
date of invitation for bids shall apply.

ANTI-FRICTION BEARING MANUFACTURERS ASSOCIATION PUBLICATION

Section 4 of AFBMA Ball and Roller Bearing Standard
Standards Gaging Practices
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3.3.2 Dimensions- When measured in accordance with 4.4.4.2, the
dimensions of the ball bearing shall meet the following requirements.
See 4.4.4.2.

3.3.2.1 Bore diameter and outside diameter.- The bore and outer
cylindrical surface of the ball bearing shall be round, and free from
taper, to the extent that both the largest and smallest diameters shall
be within the limits of size for the diameters, applying the specified
tolerances as shown in table III. Out of roundness due to failure to
clean up all of the way around on the last finish grind, or because of
local grinding to remove defects, or other examples of poor workmanship,
shall not be acceptable.

3.3.2.2 Width.- The ring width shall not differ from the width 
shown in table I by more than the tolerance shown in table III.

3.3.2.3 Flange.- The dimensions of the flange, when a flange is
present, shall not differ from the dimensions given in table I by more
than the tolerances given in table III.

3.3.2.4 Corners.- The corner on the bore and outside diameter need
not be an arc of a circle, but shall lie within the area bounded by 90-
degree arcs of circles having radii as given in table I.

3.3.3 Eccentricity, parallelism, run out, and squareness.- When
checked in accordance with 4.4.4.3, the ball bearing shall meet the
following requirements. See 4.4.4.3.

3.3.3.1 Inner ring.- The eccentricity, parallelism of sides, side
run out with bore, and groove parallelism with side of the inner ring
shall be in accordance with table III.

3.3.3.2 Outer ring.- The eccentricity, ’parallelism of sides,
squareness of outside diameter with side, and groove parallelism with
side shall be in accordance with table III.

3.3.4 Finish, ball bearing disassembled.- When inspected in accord-
ance with 4.5.1, the surfaces listed in 3.3.1.2, the races, and each
ball shall meet the finish requirements of 3.3.1.2. See 4.5.1.

3.3.5 Ball dimensions.- When measured in accordance with 4.5.2,
the individual balls of the ball bearing shall meet the ball dimensional
requirements given in Specification MIL-B-1083 for balls of grade 10.
See 4.5.2.
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4.2.3 Tests after delivery.- Unless otherwise specified in the con-
tract, the Government reserves the right to conduct any or all the tests
specified herein, as deemed necessary, after installation of the ball
bearing. Any defects discovered during or after these tests due to the
contractor's failure to comply with drawings or specifications for this
equipment shall be corrected by the contractor at no expense to the Gov-
ernment, provided the contractor is notified of such defects within the
guarantee period of the contract.

4.3 Test equipment.- The following items of test equipment are re-
quired to perform the acceptance tests set forth in this specification.

.
4.3.1 Gages.- Gage blocks, plug gages, ring gages, or other special

gages calibrated by a qualified Government gage Laboratory at a tempera-
ture of 68 degrees Fahrenheit, or at a temperature directed by the pro-
curing agency.

4.4 Acceptance tests.

4.4.1 The contractor shall conduct acceptance tests as specified in
4.2.1 to assure that the ball bearing is in compliance with the require-
ments of 3.1, 3.3.1, 3.3.2, 3.3.3, 3.4, and 3.5. Manufacturer's certi-
fication of materials specified in the applicable drawings shall be used
in lieu of material tests.

4.4.2 Test conditions.- Unless otherwise specified, the ball bearing
shall be subjected to acceptance tests under the following conditions:

4.4.2.1 Temperature: Room ambient 65 to 95 degrees Fahrenheit
(18 to 35 degrees centigrade).

4.4.2.2 Altitude: Normal ground atmospheric pressure.

4.4.2.3 Vibration: None.

4.4.2.4 Humidity: Room ambient to 95 percent relative maximum.

4.4.3 Test and inspection equipment and facilities, - The manufac-
turer shall furnish and maintain all necessary test equipment, facilities,
and personnel for performing all acceptance tests. The test equipment
shall be adequate in quantity and, unless definite requirements are speci-
fied, shall be of sufficient accuracy and quality to permit performance of
the required acceptance tests.

4.4.4 Test procedure.- The detailed test procedure listed in the
following paragraphs shall be followed.
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4.4.4.1 Markings and finish.- The ball bearings shall be inspected
visually to determine compliance with the requirements of 3.3.1.

4.4.4.2 Dimensions.- The ball bearing dimensions listed in 3.3.2
shall be measured in accordance with section 4 of AFBMA standards to
determine compliance with the requirements of 3.3.2.

4.4.4.2.1 Measurements may be made at a room temperature other than
the calibration temperature of the gages, provided that the measurements
are corrected to the calibration temperature of the gages.

4.4.4.2.2 All measurements shall be made with suitable apparatus
which will permit duplication of measurements to within one-half the
last decimal unit specified in this specification.

4.4.4.2.3 Measurements shall be rounded off to the accuracy indi-
cated in the applicable tables of dimensions and tolerances before judg-
ment is made on the conformance of any item with the requirements. Am-
biguous cases shall be considered conforming.

4.4.4.3 Eccentricity, parallelism, and squareness.- The parameters
listed in 3.3.3 shall be measured in accordance with section 4 of AFBMA
standards to determine compliance with the requirements of 3.3.3. Para-
graphs 4.4.4.2.1, 4.4.4.2.2, and 4.4.4.2.3 shall also apply for these
measurements.

4.4.4.4 Preparation for delivery of bearings shall be inspected for
conformance with the requirements of section 5 of this specification.

4.5 Pm-production and periodic production sample tests.

4.5.1 Finish, ball bearing disassembled.- The ball bearing shall be
disassembled and inspected visually, using a 3-power magnifier, to de-
termine compliance with the requirements of 3.3.4. Although a magnifier
is used, the requirements regarding surface imperfections, irregularities,
and defects are the same as for inspection by the normal unaided eye.

4.5.2 Ball dimensions.- The dimensional tolerances of all the balls
of the ball bearing shall be measured in accordance with the document
listed in 3.3.5 to determine compliance with the requirements of 3.3.5.

4.5.3 Hardness of balls and races.- The hardness of all the balls of
the ball bearing, and of each race at several points along its circumfer-
ence, shall be measured using a Rockwell testing machine with a 120-degree
cone and a 150-kilogram load. The lowest hardness reading shall be noted
to determine compliance with the requirements of 3.3.6.
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5.3 Marking.

5.3.1 Normal markings.- In addition to the normal markings required
in the contract or orders unit packages and shipping containers shall be
marked in accordance with the requirements of Standard MIL-STD-129.

5.3.2 Serial numbers.- Unit packages and shipping containers shall
be marked with the serial numbers of the units contained within.

6. NOTES

6.1 Intended use.- The ball bearings covered in this specification
are intended for use in shipboard fire control systems and associated
equipment in which the algebraic sum of the radial and thrust loads is
less than 1 pound, and the speed is less than 1000 revolutions per min-
ute. Under these conditions, bearing life is indefinite (theoretically,
as great as 100 years or more). When used in applications in which the
load and speed are greater than these figures, the method for computing
bearing life given in Specification FF-B-171 is applicable.

6.2 Ordering data.- Procurement documents should specify the spe-
cific title, number, and date of this specification and exceptions to
this specification; applicable drawings and other documents; selection
of applicable levels of packing; and guarantee clause (see 6.5).

6.2.1 The attention of the contracting officer is called to 5.2.1.

6.3 Criteria for use of the proper level of packaging shall be as
follows:

6.3.1 Level A.- This level shall be used for all items except
those receiving Level C packaging in accordance with 6.3.2.

6.3.2 Level C.- This level shall be used for those items which are
to be shipped to domestic installations for immediate use at the first
receiving activity.

6.4 Criteria for use of the proper level of packing shall be as
follows:

6.4.1 Level A.- This level shall be used for those items which are
to be shipped to indeterminate destinations or stored under indetermin-
ate conditions for redistribution anywhere.

6.4.2 Level B.- This level shall be used for those items which
will be subjected to multiple domestic shipments, handling, or covered
storage.
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6.4.3 Level C.- This level shall be used for those items which are
to be shipped to domestic Installations for immediate use or repacking
at the first receiving activity.

6.5 Guarantee.- The contract or order shall include a requirement
for a guarantee stating that any ball bearing which fails to meet the
requirements of this specification within one year after delivery be-
cause of a defect in material or-workmanship or because of the vendor’s
failure to comply with the requirements of the applicable drawings and
specifications shall be replaced by the vendor at no cost to the
Government.

6.6 The contract or order shall include a sufficient number of
extra item to cover production and pre-production testing samples.
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TABLE I (cont)

CLASSES AND APPLICABLE DIMENSIONS

outside Width Width Flange Flange Limit Radii
Bore Diameter Inner Outer Diameter Width for

Class B D W 1 W 2 FD F W

Corners
Inch Inch Inch Inch Inch

Downloaded from http://www.everyspec.com



Downloaded from http://www.everyspec.com



MIL-B-22446(Wep)

TABLE I (cont)

CLASSES AND APPLICABLE DIMENSIONS
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