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MIL-B-7949E
AMENDMENT 1
2 July 1987

MILITARY SPECIFICATION
BEARINGS, BALL, AIRFRAME, ANTIFRICTION
This amendment forms a part of Military Specification

MIL-B-7949 dated 9 April 1581, and is approved for use
by all Departments and Agencies of the Department of

Defense.
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Delete "3.3.1 Product design change. Any change in product design,

description, materials or fabrication procedures will require requalification

of the product to an extent determined by the qualifying activity." and
substitute:

“3.1.1 Product change. Any change in product design, including raceway
geometry or dimensions, rolling element dimensions, rolling element
quantity, seals, materials or plant location shall be reported to the
qualifying activity and will require requalification of the product to an
extent determined by the qualifying activity. Any other specific changes
which must be brought to the qualifying activity's attention will be
identified in the qualification notification letter.

3.1.2 Product manufacture. The bearing manufacturer shall be capable of
performing the preponderance of manufacturing operations in-house, but

may subcontract these operations at its option. Component inspection
shall be performed at the plant listed on the Qualified Products List,
If manufacturing operations are performed in more than one plant, the
manufacturer's additional plant(s) shall be reported to the qualifying
activity and will be listed accordingly on the QPL., The manufacturer is
responsible for meeting al) requirements of the specification and for the
quality of the end product, whether it is manufactured totally in-house
or some of the operations are performed by a subcontractor. Inherent in
the responsibility for the end product is the responsibility to verify
that the subcontractor's processes meet specification requirements. A
change in subcontractor need not be reported to the gualifying activity
uniess specificially identified in the qualification notification
letter. (NOTE: Bearings partly or completely manufactured in foreign
countries shall be subject to the Jaws and procurement regulations
pertaining to acgquisition of foreign made products.)"

AMSC N/A

FSC 3110

DISTRIBUTION STATEMENT A: Approved for public release; distribution {is unlimited.
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Add "3.15 Bearing startinag targue.

The amount of torque required to begin

rotation of the bearing shall be measured as specified (see 4.5.1<4). Jtarting
torque shall be within the allowable values specified in Table 1."
TABLE 1. Maximum allowable torque values.
Torque Torque Torque
MS No. Ref., No, {nch-o1 MS No. Ref. No. inchroz MS ko, Ref. No. inch-01
27640G=-3A KpaL 1 27643-3 bsP2 1 2764744 owaKz2 1
I | KP3 1 i OSP4 1 -4 DwaK 1
- KP4 \ -5 05PS 2 -5 w5 1
-5 KPS ) - B5PE 2 -4 WG 2
- KPS 2 -3 DSPB 2 - M8 z
) KP8 3 =10 0SP10 3
-10 KPI1D 1 2764816 KP16B5 5
27644-3 ] 1 =21 XP21BS 77
7641 -3 £P3A ] -4 oPPe 1 -23 KP2185 [:]
-l KP&A 1.5 -5 i) 1 =25 KP25BS 9
=5 KPSA 1.5 =5 DPPE 4 -29 Kp298s 12
= KP5A z -8 oPPs F4 P k] XP23BS 14
-B KPBA 2.5 =10 prPL0 1 =37 Kh37Bs 17
=10 XP10A 3 -47 KPa78s 24
=12 XP12A 3 27645-3A XSP3L 1 -48 xPagBs 25
16 KP1BA ) -4 4 KSP4a H 49 EPASES 2b
-20 KF20A 5 ~5A KSP5A 2
=5A K5PEA 1 27649-1 ANIAK 1
22542-16 (1411} 5 =3 KSP3 1 -4 AW AK 1.5
~21 EP218 7 -4 KSP& H - AWSAK 1.5
=23 KP238 8 =5 KSPS 2 -6 AWEAK K
-25 KP258 9 -6 KSP6 3 -8 AWBAX 2.5
=29 KP293 12 -§ KSP8 ) =10 AW0RX 3
-3 KP333 14 =10 KSP10 [ 12 A1 ZAK 3
=17 KP3T8 17 =16 AW 16AK [
-A7 KPATB 24 27646-18 BS3800 H =20 AW20AK 1
-49 Kpagg 25 -39 853900 H
-52 XPS2R 26 -40 354000 2 2142p-28 MB5380D 2
=55 XPS56R 28 -4 554100 i -39 M85390D H
=60 KP5S8 28 =42 854200 4 -40 MBS4000 3
54 KP64B - -4 854300 H -1 MBS4100 4
-68 ¥PE83 . ~Af a54400 5 -42 MB54200 ¢
-72 kP28 o -45 B54500 3 -4] n854100 5
=76 KP768 * -AG BS4600 [} -84 MBEAA00 5
-£0 KPEOB . = -45 MB545DD 6
=04 KPBig . 46 MBS46DD 5
-88 KPBAB . *alyes to be-specifiag
=52 KP928 L4 in purchase orders.
=56 KP9&8 -
Paragraph 4.3, delete and substitute the following:
4,3 Qualification inspection. Initial gualification inspection
consists of all requirements of this specificati Qualification

inspection shall be performed at a laboratory accaptab!e to the
Government (see 6.3) on sample units produced with equipment ana
procedures normally used in production.

4.3.1

Inspection samples.

activity (see b.3), eacn bearing size §hall be tested. _
specimens of each size shall be as inaicated in Table 11. The sample
with equipment and procedures n_grm_a_lﬂy used in
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shall be

production.
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Unless otherwise specified by the gqualifying
The number of
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4.3.2 Inspection routine. The Qualification tests shaill include all of
the examinations and tests specified under 4.5. Tests shal) be conducted

in the order specified in Table II.

4.3.3 Test reports. The manufacturer's test report shall be prepared in
accordance with MIL-STD-831 and the qualifying activity authorization
letter (see 6.2). The report shall include a dated drawing which shall
describe in detail the manufacturer's product by specifying all dimen-
sions and tolerances, materials selected, lubricant, plating, and heat
treatment. Any information the manufacturer deems proprietary must be so

indicated.

4.3,4 Qualification failure. Failure of any requirement of this spec-
ification shall be cause for refusal to grant gualification.

4.3.5 Retention of qualification. To retain qualification, a summary of
the inspection for reillapility provisions tests results (see 4.4.3) shall
be furnished to the qualifying activity (see 6.2} at two year intervals
and shall cover the results of inspection for reliability provisions
tests performed during that period. The summary shall also include the
number and type of any part failures and shall be forwarded via the
Government inspector to the activity responsibie for qualification (see
6.2). Failure to furnish the summary shall result in loss of qualifica-
tion for that product. The qualifying activity shall establish the
jnitial starting date and reserve the right to require samples to be

submitted with the test data.”

PAGE 5

Delete paragraph 4.4.2, substitute “4.4.2 Sample for quality conformance
ingpection. A random sample of bearings shall be selected in accordance with
MIL-5TD-105, Inspection Level II, AQL 1.0, except torgue shall be inspected in
accordance with MIL-STD-105, Inspectiom Level I, AQL 0.40."

Paragraph 4.4.3 add “f. Bearing starting torque {(4.5.12)."

Paragraph 4.,5.2 delete the first sentence and substitute “Where specified in
the applicable military standard ten bearings shall be checked."
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Delete Table I, substitute:

TABLE 11, Qualification inspection samples.

Test
Examination or Test Sample Mymber paragraph
l23&56759\01!!1213!41515!718192021 22123 28|25

Examination of product a x{x{xixizlx|x{xf xb x§ x3 x| X1 x| X{ x1L %] X3 X} X} X} X} X] % 4.5.1
Preservation, packaging,

paciing and marting A XiRiRIXIR 4.8
Radigl angd lateral

eccentricity palx|x|xixiz |R|x) X 4.5.2
Out of roundness LIX{XER{Z{R{R X 2] X 4.5.2.1
Starting torqus {befors) 0 oxb ol xbxl o3 xlbxdxl ) xf 2 xf xfx 4.5.12
Radial )iait load x| x 4,501
M fracture. load x| a x 1.5.3.2
Azial Matt losd SIEIRIN £.5.4.1
Axtal static ]

fracture load LRI S 4,5,4.2
Ragtal play af six|x{x{x{zx]2] x | 4.5.5.1
Aztal play A alxladxlehex nix| 1 | 4.5.5.2
Radtal dynemic load shafslxlxf ol 5] 2] x| 45302
Starting torque {after) X :[x x]_x X xI I SRIRIESRIRIRI ] 4.5.12
Plating XX ’ 4.5.6
Seals 1L 4.5.7
Kardness X il 4.5.9
Surface roughness xix 4.5.8
Stabilization Lix|x 4.5.10
Lebrtcatton Xprix 4.5.11

PAGE 7

Paragraph 4.5.3 add the following sentence: "The starting torque shall be
measured before and after these tests {see 3.15)."

PAGE 9

Paragraph 4.5.3.3, second sentence, delete "radial dynamic load..." substitute
“1pad specified as 'radial load rating for average life of 10,000 cycles'....”

PAGE 10

Paragraph 4.5.7.2 lines 2 and 4 delete "...Table 1I," substityte “...Table
..
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Delete "*TABLE II. Test torgue...,” substitute "*TABLE 11I. Test torgue..."

Add "4.5.12 Bearing starting torgue.

4.5.12.1 Bearing mounting. The bearing shall be mounted with the
rotation axis of the bearing either horizontal or vertical so that one
race may be rotated while the other race is held stationary.

4.5.12.2 Torgue measurement. Torgue shall be applied either using an
electrically driven torque measuring device which starts at a static
state and slowly increases torque until rotation occurs or applied
manually using a torgue watch. The torque indicator shall be calibrated
and shall indicate torque in units of inch-ounces. The indicator shall
be accurate to sub-divisions of torgue not greater than 10 percent of the
maximum allowable torque for the bearing being measured. The torque
shail be measured in both rotational directions and the higher value of
the two shall be recorded."

PAGE 12

Paragraph 6.3 delete and substitute:

"6.3 Qualification. With respect to products requiring qualification,
awards will be made only for products which are, at the time set for
opening of bids, qualified for inclusion in quul‘if‘léd Products List 79
whether or not such products have actually been so listed by that date
The attention of the contractors is called to these requirements, and
manufacturers are urged to arrange to have the products that they propose
to offer to the Federal Government tested for gualification in order that
they may be eligible to be awarded contracts or purchase orders for the
products covered by this specification. The activity responsible for the
Qualified Products List is the Naval Air Engineering Center, Systems
Engineering and Standardization Department, Code 9311, Lakehurst, NJ

08733-5100, however, information pertaining to qﬂ=1‘f1cat19n of nrndncts

may be obtained from the Naval Avionics Center, 6000 East 21st Street
(Attn: - Code B/714), Indianapolis, Indiana 46219-2189."

Fillo]
12
-

Add after paragraph 6.3 the following paragraphs.

6.3.1.2 Qualification of a bearing distributor. ODepartment of Defense
standardization reqguiations have specific requirements covering
qualification approval of a distributor. Oetails of these requirements
may he pbtained from the qna11'Fu'|ng activity.

Ly Wwe wwm=i -5 o]




Downloaded from http://www.everyspec.com

MIL-8-7949¢E
AMENDMENT 1

65.3.1.3 Procurement of bearings trom a distributor not listed on the
QPL. Governwent contractors and subconiractors who plan t0 procure a
qualified bearinyg from a distributor not listed on the QPL should be
aware that distributors frequentiy stock bearings wnich were manufaclured
several years earijer. Since specification requirements are uvccasionally
changed without a corresponding change in part marking tne parts orfered
for saie by the distributor may not imeet current specification require-
ments. To assure that parts meet current specification requirements, the
contractor should require the following information from the aistributor:

(1} Certification that the bearings have been inspected for
compliance to the current specification requirements.

(2) Certification of the griginal manufacturer's name, part number
and date of lubrication on the outside of each unit package.

(NOTE: DOD regulations state that only distributors who have been
approved by the qualifying activity for listing on a QPL may rebrand a
QPL listed item.)

Navy - AS

Air Force - 99

Army - AY
Review Activitie

Air Force - 84

Army -

OLA - 1S

User Activities:
Army - AT

Preparing Activity:
Navy - AS
{Project No. 3110-0730)



