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1. SCOPE
1.1 Scope

This specification cover
(1) -65°F to 250°F and
operation above 250° F
1.2 Classification
The bearings shall be of

Type | - Bearing, ball,
Type Il - Bearing, ball, ¢

Type Il - Bearing, ball, hollow shank, rod end (AS21152)

Type IV - Bearing, ball, i
2. APPLICABLE DOC

The following publicati
publications shall apply.
order. In the event of

takes precedence. No
exemption has been obf

ces a part which contains cadmium as a plating material. Consultyleq
dmium’s use.

(2) -65°F to 300°F with 20% reduction of dynamic load carrying capd

the following types, as specified (see\6.2):

olid shank, rod end (AS21150)
bxternal thread, rod end (AS21151)

nternal thread, rod endy(AS21153)
UMENTS

pns form alpart of this document to the extent specified herein.
The applicable issue of other publications shall be the issue in effect on
onflict between the text of this document and references cited herein, th
hingsin”this document, however, supersedes applicable laws and regul
ained.

al officials if you have

5 sealed, self-aligning, anti-friction, rod end ball heafings with application in temperature ranges

icity when subjected to

The latest issue of SAE
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2.1 SAE Publications

Available from SAE International, 400 Commonwealth Drive, Warrendale, PA 15096-0001, Tel: 877-606-7323 (inside
USA and Canada) or 724-776-4970 (outside USA), www.sae.org.

AMS2417 Plating, Zinc-Nickel Alloy

AMS3652 Polytetrafluoroethylene (PTFE) Film Non-Critical Grade

AMS3666 Polytetrafluoroethylene (PTFE) Sheet, Glass Cloth Reinforced

AMS6274 Steel Bars, Forgings, and Tubing, 0.50Cr - 0.55Ni - 0.20Mo (0.18 - 0.23C) (SAE 8620)

AMS6440 Steel [Bars, Forgings, and Tubing, 1.45Cr (0.93 - 1.05C) (SAE 52100), For Beat|ng Applications

AS8879 Screw Threads - UNJ Profile, Inch Controlled Radius Root With IncreasédyMinof Diameter

AS21150 Bearing, Ball, Rod End, Double Row, Precision, Solid Shank, SelfZAligning, Airframe, Type |, -65 to
300 °F

AS21151 Bearing, Ball, Rod End, Double Row, Precision, External Thread, Self-Aligning, |Airframe, Type I, -65 to
300 °F

AS21152 Bearing, Ball, Rod End, Double Row, Precision, Hollow Shank, Self-Aligning, Airframe, Type I, -65 to
300 °F

AS21153 Bearing, Ball, Rod End, Double Row, Precisiéh, Internal Thread, Self-Aligning, Airframe, Type 1V, -65 to

300°
AMS-QQ-P-416 Platin
2.2 U.S. Government

Available from the Dd
Philadelphia, PA 19111

g, Cadmium (Electrodeposited)
Publications

cument Automation) and Production Service (DAPS), Building 4/D,
5094. Tel: 215:697-6257, http://assist.daps.dla.mil/quicksearch/.

700 Robbins Avenue,

MIL-STD-129 Militafy Marking-keér Shipment And Storage
MIL-STD-130 Identification’ Marking of U.S. Military Property
MIL-DTL-197 Packd ging of Rnnringc' Assaciated Parts and Subhassemblies

MIL-PRF-23827 Grease, Aircraft and Instrument, Gear and Actuator Screw, NATO Code Number G-354, Metric

MIL-PRF-81322 Grease, Aircraft, General Purpose, Wide Temperature Range

2.3 ANSI Publications

Available from American National Standards Institute, 25 West 43™ Street, New York, NY 10036-8002, Tel: 212-642-
4900, www.ansi.org.

ANSI/ABMA Std. 4 Tolerance Definitions and Gauging Practices Dimensions/Tolerances/Gauging Practices for Ball and
Roller Bearings
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2.4 ASTM Publications

Available from ASTM International, 100 Barr Harbor Drive, P.O. Box C700, West Conshohocken, PA 19428-2959, Tel:
610-832-9585, www.astm.org.

ASTM D 4550 Standard Classification for Thermoplastic Elastomer-Ether-Ester
ASTM E 1444 Standard Practice for Magnetic Particle Inspection

ASTM F 2215 Standard Specification for Balls, Bearings, Ferrous and Nonferrous for Use in Bearings, Valves, and

Bearing Applications

2.5 ASME Publication

2

Available from Americal Id, NJ 07007-2900, Tel:

973-882-1170, www.asl|

N Society of Mechanical Engineers, 22 Law Drive, P.O. Box 2900, Fairfie
he.org.
ASME B46.1

Surface| Texture (Surface Roughness, Waviness and Lay)

3. REQUIREMENTS

3.1 Aerospace Standards (AS)

AS sheets. In the event

ern.

The individual item requirements shall be specified herein and in accordance with the applicable
of any conflict between the requirements of this specification and the.AS sheet, the latter shall goy
3.2 Qualifications

The bearings furnished
products list at the time

under this specification shall he products which are qualified for listing on
prior to the award of a contragt (see Sections 4 and 6).

the applicable qualified

3.2.1 Product Changg

bnsions, rolling element

Any change in product
guantity, seals, materig
require requalification o
must be brought to th
purposes of this specifig
performing the outer rg

design, including-raceway geometry or dimensions, rolling element dim
Is, processing precedures or plant location shall be reported to the qu
the product-fo-an extent determined by the qualifying activity. Any other
b qualifying<activity’s attention will be identified in the qualification no
ation “change in processing procedures” means a change in any of the fo
ceway’case hardening, or (2) the company performing the final machinin

alifying activity and will
specific changes which
tification letter. For the
lowing: (1) the company
g of the outer and inner

race.

3.2.2  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. The manufacturer is responsible for meeting all 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
subcontractors processes meet specification requirements. A change in subcontractor need not be reported to the
qualifying activity unless specifically identified in the qualification notification letter. (NOTE: Bearings partly or completely
manufactured in foreign countries shall be subject to the laws and procurement regulations pertaining to acquisition of
foreign made products.)
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3.2.3 Certification of Qualification

To retain qualification of a product approved for listing on the Qualified Products List (QPL), the Qualifying Activity shall
require the manufacturer to verify by certification that the manufacturer's product complies with the requirements of this
specification. This verification by certification will be in 2 year intervals from the date of original qualification and will be
initiated by the Qualifying Activity. The Qualifying Activity reserves the right to re-examine or require the manufacturer to
retest the qualified product whenever deemed necessary to ensure that the product continues to meet any or all of the
specification requirements. Sample size and applicable tests to be determined by the qualifying activity.

3.3 Material

The bearing shall conform to materials as listed on AS21150, AS21151, AS21152, or AS21153, as applicable (see 6.2b).
Materials used shall be_free from defects which would adversely affect the performance or majntainability of individual
components or the overall assembly. Materials not specified herein shall be of the same qualily used for the intended
purpose in commercial practice. None of the above shall be interpreted to mean that the use’of [used or rebuilt products
will be allowed.

3.4 Design and Consfruction
Only factory new bearinfjs, as specified herein, shall be furnished. Details of thé working parts shall be optional.
3.4.1 Rings

The outer ring shall be|of single-piece construction with the rod end,shank. The inner ring shall be of a single-piece
construction.

3.42 Balls
Balls shall meet the reqlirements of ASTM F2215 and be\as specified on the applicable AS sheet
3.4.3 Threads
3.4.3.1 Class 1 Rod Ends (External Thread)

Dimensions, form and cpntour shall conform to AS8879. Rerolling of threads to correct dimensional deficiencies shall not
be permitted.

3.4.3.2 Class 2 Rod Ends (Internal Thread)

Threads shall conform tp AS8879.

3.4.3.3 Thread Discontinuities (Laps, Seams and Surface Irregularities)

Threads shall have no multiple or single laps at the root or on the sides (Figure 3), except that laps are permissible at the
crest which do not exceed 25% of basic thread depth, and on the sides outside the pitch diameter (see Figure 4).
Deviation from the thread contour is permissible at the crest of the thread as shown in Figure 4. The incomplete thread at
each end of the thread may also deviate from contour.

3.4.4 Dimensions and Tolerances

Dimensions and tolerances shall be in accordance with the applicable AS sheet.

3.4.5 Shank Alignment

The point representing the center of self-alignment motion shall be coincident with the axis of the rod end within
0.010 inch.
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3.4.6 Weight

The approximate weight of the bearing shall be as specified on the applicable AS sheet.

3.4.7 Plating

All external surfaces of the rod end, excluding the bore, bore chamfer, seal, and seal retainer, shall be either Zinc-Nickel
plated in accordance with AMS2417, Type 2 or Cadmium plated per AMS-QQ-P-416, Type |, Class 2. All external
unthreaded surfaces shall have a plating thickness of 0.0003 to 0.0006 inches. The plating thickness of the bore
chamfers shall be a maximum of .0006 inches. External threaded surfaces shall have a plating thickness range of 0.0002

to 0.0005 inches. Hollow (AS21152) and internally threaded (AS21153) shanks need not be internally plated.

3.4.8 Identification of

roducts

Bearings shall be perni
accordance with MIL-S
shall be marked with thd
date of lubrication in acq
3.4.9 Hardness

The inner ring and balls

The outer raceways sha
sheet.

3.4.10 Surface Roughr

The sides of the inner ri
surface roughness shall

3.4.11 Seals (Grease K

anently and legibly marked with the bearing manufacturer's part Aumb
D 129 and MIL-STD-130), and lot traceability. The individual.kéaring
complete MS part number, and the manufacturer's name, trademark, or
ordance with MIL-STD-129.

shall be through-hardened and shall have a hardness as specified on t
Il be case hardened, and the hardness on the surface shall be as specifi
ess

ng shall have a smooth machine finish that shall not exceed 63 microinch
be as specified on the applicable'AS sheet.

Retention)

The seals shall be capable of withstanding\the test requirements as specified in 4.5.4.1 w
81322 shall be injected into the bearing. The amount of grease shall be measured by weight and

conforming to MIL-PRF
shall be at least 80% of
weight shall be retained

the nominal theoretical volume within the rod end. Not less than 25% of
in the bearing:at'the end of 100 hours of testing.

3.4.12 Seals (Dust Contaminationy:

After completion of th

b _dust test specified in 4.5.4.2, seven out of ten tested bearings s

er, name or symbol (in
package and container
brand, part number, and

ne applicable AS sheet.
ed on the applicable AS

es (AA). Otherwise, the

ithout failure. Grease

the bearing lubricant by

hall meet the following

requirements:

- Radial clearance shall not increase more than 50% or 0.0002 inches over the pretest value, whichever is greater.

- Starting torque shall not increase more than 100% or 2 inch-ounces over the pretest value, whichever is greater.

3.4.13 Lubrication

The bearing shall be thoroughly cleaned prior to lubrication. Grease conforming to MIL-PRF-81322 or MIL-PRF-23827
shall be injected into the bearing, filling the bearing voids 80% minimum full. The bearing bore and the inside diameter of
hollow or internally threaded shanks shall also be coated with MIL-PRF-81322 or MIL-PRF-23827 Grease. The bearing
shall have not been lubricated more than 36 months prior to date of delivery of the bearing under contract. The bearing
external surfaces shall be coated with the same grease that is packed in the bearing or compatible oil per MIL-DTL-197.
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3.5 Performance
3.5.1 Internal Clearance (Qualification)

Radial and axial clearance, measured before the radial and axial limit load rating tests (see 4.5.6 and 4.5.7), shall not
exceed the limits as specified on the applicable AS sheet.

3.5.2 Internal Clearance (Acceptance)

When tested in accordance with 4.5.6 and 4.5.7, the radial and axial clearance shall be within the limits specified on the
applicable AS sheet.

3.5.3 Radial Strength

3.5.3.1 Radial Limit Lpad Rating

When tested in accordahce with 4.5.8, the bearing shall have a radial limit load rating of nétJess than the values specified
on the applicable AS sheet. If the smoothness of operation of the bearing has been lessened perceptibly or the radial
clearance has increasedl by more than 0.0002 inch from the initial measurement, the hearing shall be considered to have
failed and the lot rejected.

3.5.3.2 Radial Ultimate Load
When tested in accordgnce with 4.5.9, the minimum static ultimate load\shall be not less than 1-[L/2 times the radial limit
load value specified on|the applicable AS sheet. Bearings that canpoet be turned by hand, or that have parts fractured,
shall be considered to hpve failed.
3.5.4 Axial Strength
3.5.4.1 Axial Limit Load Rating
When tested in accordpnce with 4.5.10, the bearing shall have an axial limit load rating of npt less than the values
specified on the applicable AS sheet. If the smoothness of operation of the bearing has been Igssened perceptibly or if

the axial clearance has jncreased by more than*0.0005 inch from the initial measurement, the bearing shall be considered
to have failed and the lof rejected.

3.5.4.2 Axial Ultimate Load

When tested in accordgnce with 4-5.11, the minimum static ultimate load shall not be less than 1}-1/2 times the axial limit
load value specified on|the applicable AS sheet. Bearings that cannot be turned by hand, or that have parts fractured,
shall be considered to hpve failed.

3.5.5 Radial Dynamic Load Rating

When tested in accordance with 4.5.12, the bearing shall have a radial dynamic load rating of not less than the value
specified on the applicable AS sheet. A bearing shall be considered to have failed if any of the following defects are
detected: wear of the outer raceway greater than 0.002 in or 0.002 in radial displacement during dynamic testing;
spalling, cracking detected by MPI, or fracture of any component. If more than five bearings show evidence of failure, the
entire lot shall be considered to have failed the test.

3.5.6 Bearing Starting Torque

The amount of torque required to begin rotation of the bearing shall be measured as specified (see 4.5.14). Starting
torque shall be within the maximum allowable values as specified on the applicable AS sheet.
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3.6 Workmanship

Parts shall not contain sharp edges, burrs, loose chips, dirt, or other foreign matter. The raceways and balls shall be free
of tool marks, galling, and scratches after assembly.

4. QUALITY ASSURANCE PROVISION
4.1 Responsibility for Inspection
Unless otherwise specified in the contract or purchase order, the supplier is responsible for the performance of all

inspection requirements (examinations and tests) as specified herein. Except as otherwise specified, the supplier may
utilize his own facilities or any other commercial laboratory acceptable to the purchaser. The purchaser reserves the right

to perform any of the i

supplies and services cinform to the prescribed requirements.

41.1

All items shall meet all 1
of the contractor’'s ovel
specification shall not re
purchaser for acceptan
part of manufacturing of
4.1.2 Test Records

The manufacturer shal
requalification; and attri
minimum of 7 years. TH
of the manufacturer or t

4.2 Classification of I

The examination and te
a. Qualification inspec
b. Quality conformanc

4.3 Qualification Insp

Responsibility for Compliance

pquirements of Sections 3 and 4. The inspection set forth in this specific
all inspection system or quality program. The absence ©f*any inspe
lieve the contractor of the responsibility of ensuring thatcall products or s
ce comply with all requirements of the contract. Sampling inspection o¢
erations and/or from inspection lots is an acceptable‘practice.

I maintain a record showing quantitative results of all qualification
pute data for all quality conformance tests performed to the requirements
e records shall be available to the purchaser and shall be signed by an a
ne testing laboratory, as specified:

spections

5ting of the bearing shall be classified as:

ion (see 4.3).

b inspection(see 4.4).

pction

ed necessary to assure

ion shall become a part

c;:lton requirements in the

upplies submitted to the
curring continuously as

tests until subsequent
pf this specification for a
Lithorized representative

Qualification inspection

shall consist of all the examination and tests specified under 4.5 and in ac

cordance with Table 1.

4.3.1 Test Samples

Unless otherwise specified by the qualifying activity, representative sizes for qualification testing of bearings in all
associated AS standards shall be represented by MS 21151-2, MS 21151-8, and MS 21151-10. The 36 samples shall be
identified with the manufacturers part number and such other information as required by the procuring activity (see 6.3).
The samples shall be lubricated with grease conforming to MIL-PRF-81322. Successful testing of the bearing samples
utilizing MIL-PRF-81322 shall grant approval to MIL-PRF-23827 based on similarity.

4.4  Quality Conformance Inspection

Quality conformance inspection shall consist of individual tests and sampling tests.
summarizing quality conformance inspections.

Table 2 provides a matrix
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4.4.1 Individual Tests

The individual tests shall consists of the examination of product and 100% magnetic particle inspection of banjo portion of
bearing in accordance with ASTM E 1444,

4.4.2 Sampling Tests

The sampling tests shall consist of the tests as specified in Table 2.

4421 Lot

A lot shall consist of all bearings of the same type and part number manufactured under the same conditions and offered

for acceptance at the fi

e

4.4.2.2 Sample for Q
The sample bearings sh
samples, the lot shall bg
characteristic found, an
Normal Inspection Plan
is found in the Tighter |
under this specification.
4.4.3 Retention of Qu
In order to retain qualifi
qualifying activity at 60
manufacturer's productg
in loss of qualification fi
testing.

4.5
4.5.1 Examination of
Each bearing in the sar

respect to materials, co
bearing shall be inspect

Inspection Methogls

Lality Conformance Inspection

all be selected at random from each lot in accordance with Table3. If no
accepted. If any defects are found in the sample, the entire lat shall be 1
d the defective parts shall be removed from the lot. If any hardness @
of Table 3A, the lot shall be re-inspected under the tightet Inspection plan
nspection sample, the entire lot shall be rejected and“shall not be offereq

glification
Cation, the results of the retention of qualification tests, listed in Table 4,
month intervals. The bearing sizes-shall be as specified in 4.3.1. To

shall pass all the retention of qualification tests. Failure to furnish the tes
br that product. The qualifying activity may periodically request samples

Product

nstruction,~-dimensions, tolerances, weight, finish, identification, marking 3
bd in accordance with ANSI/ABMA Standard 4.

45.1.1 Magnetic Parlicle Ifspection

defects are found in the
00% inspected for each
efects are found in the
of Table 3A. If a defect
| for sale or acceptance

shall be furnished to the
retain qualification, the
t information shall result
for in-house verification

ple shall be carefully examined for conformance to this specification and the applicable AS with

nd workmanship. Each

This inspection shall be in accordance with ASTM E 1444. The bearing outer race and shank shall be 100% magnetically
inspected by both longitudinal and circular methods prior to assembly. Certification of such inspection shall be furnished
with qualification sample.

45.1.2 Plating

Zinc-Nickel plating or Cadmium plating as specified on the applicable AS sheet shall be tested for thickness and adhesion
in accordance with AMS2417, Type 2 or AMS-QQ-P-416, Type |, Class 2, except the chamfer at the inner ring where

plate coverage is preferred, but not required. Two bearings from each MS size shall be tested. Failure of any bearing to
conform to the applicable AS sheets shall be cause for rejection of the represented lot.
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4.5.2 Hardness

Three bearings from each MS size shall be disassembled and tested for hardness using a standard hardness tester or
other suitable hardness tester as required for reason of size, with readings converted to appropriate Rockwell scale. The
test shall be made on the rolling contact area of the inner and outer raceways and on three balls. Readings for balls shall
be taken on a flat surface. Readings for rod ends exterior shall be taken on the shank and banjo head O.D. areas, except
for externally threaded shanks which shall have readings taken near the approximate centerline of the shank. The
hardness shall be as specified in 3.4.9; otherwise the bearing shall be rejected. The effective case depth shall be
determined by the micro hardness method and shall be defined as that distance from the raceway to the point where the
hardness diminishes to value less than HRC 50.

45.3 Surface Roughness

be measured in accordance with ANSI B46.1. The test shall be made pn
bled in 4.5.2. Any failure to comply with the surface roughness requireme
rejection.

Surface roughness shal
each MS size disassem
sheet shall be cause for

the three bearings from
nts of the applicable AS

454 Performance Tgsts

(Quialification)
45.4.1

Seal Test (Grgase Retention)

Three bearings of each
chamber at 3rpm £ 1

cause for rejection). Th
the bearings shall be v
weighed. Then all bear

MS size shall be maintained at 250 °F + 10 ¢F/ - 0 °F for 100 hours whil
pm with no applied load (successful testing. of parts at temperatures ab

e being rotated in a test
bve 260 °F shall not be

e bearings shall be mounted on a horizontal shaft with the bodies held stationary. Prior to testing

iped free of grease and weighed. After testing they shall again be wi
ng components shall be weighed again after being thoroughly washed to

ped free of grease and
remove all grease. The

percent grease fill prior {o testing and the percent of the grease retained shall be calculated as follpws:
% grease retained = 100(Wp; - Wg)/(W - Wy) (Eg.1)
where:
W = Weight of thg greased rod end-with grease wiped off external surfaces
Wy = Dry weight of the rod end‘components after cleaning
Wy = Weight of rod end@fter testing with grease wiped off external surfaces
45.4.2 Dust Test

Ten bearings from each MS size shall be subjected to the dust test. The bearings shall be tested at 77 °F + 15 °F in a
closed test chamber. Duration of test shall be 48 hours. The bearings shall be mounted on a horizontal shaft and rotated
at 3 rpm £ 1 rpm with no applied bearing load and with the bodies held stationary. Pretest values of starting torque and
radial clearance shall be recorded. Post-test measurement of starting torque shall be made in the "as tested" condition.
Before post-test measurement of radial clearance, seal retainers shall be removed and the bearings cleaned thoroughly
and relubricated with the same type grease as originally lubricated. The seals shall be reinstalled, if possible, before
post-test radial clearance is measured. Both sets of measurements shall be recorded.

45.4.2.1 Test Chamber Requirements

The test chamber shall be cubic, 2 feet per side, and shall provide view ports for test observation. A minimum layer of
linch of test media shall be maintained on the chamber floor. Test chamber actuation shall provide continuous
movement of dust, creating a uniform cloud which shall render test specimens not readily visible through the view ports.
Test specimens shall have a minimum spacing of 3 inches from each other and from chamber walls, and the mounting
shaft centerline shall be 8 to 16 inches above the chamber bottom.
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45.4.2.2 Dust Test Media

Testing shall be conducted with Arizona Test Dust in accordance with 1SO 12103-1 supplied to SAE Coarse Grade
(see 6.4).

4.5.5 Lubrication

The lubricant shall be inspected for quality and cleanliness and shall be in conformance with the type of grease specified
in 3.4.13. Lubricant manufacturer’s certification and QPL listing shall be the basis for lubricant quality assurance.

4.5.6 Radial Clearance

Five bearings from each MS size shall be tested for radial clearance. The inner ring shall be held rigidly and a radial load

of 5% pounds applied alternately in oppaosite directions to the outer ring. An indicating device shall be used to measure
total radial movement of the outer ring. This value shall be recorded.

45.7 Axial Clearance
Five bearings from eac
of 5% pounds applied g
total axial movement of

MS size shall be tested for axial clearance. The outer ring.shall be held|rigidly and an axial load
lternately in opposite directions to the inner ring. An indicating device shall be used to measure
the inner ring. This value shall be recorded.
4.5.8

Radial Limit Lodd (Qualification)

The five bearings from
5% pound radial load s

each MS size tested per 4.5.6 shall be maunted in a rigid support as
nall be applied, and the bearing shall be rotated by hand to determine s

shown in Figure 1. A
moothness of operation

before testing. The loadl shall then be removed and the applicable radial limit load, specified on {he applicable AS sheet,

shall be applied for ong
radial clearance shall th
4,59 Radial Ultimate

The radial ultimate load
bearing for 1 minute. A

minute. The limit load shall be removed, and the 5% pound radial load
bn be measured as specified in 4.5.67and 3.5.3.1.

Load (Qualification)

of 1-1/2 times the radial limit load specified on the applicable AS shee
ter removal of the load,the bearings shall be examined for failure. Three

size submitted shall be fested.

4.5.10 Axial Limit Load

The five bearings from

(Qualificatiarn)

each MS-size tested per 4.5.7 shall be mounted in a rigid support as

5% pound axial load sh
before testing. The loa

shall be reapplied. The

shall be applied to the
bearings from each MS

shown in Figure 2. A

all be_applied, and the bearing shall be rotated by hand to determine s
shall-then be removed, and the applicable axial limit load, specified on

moothness of operation
he applicable AS sheet,

shall be for applied ong minute. The limit load shall be removed and the 5% pound axial load shall be reapplied. The
axial clearance shall then be measured as specified in 4.5.7.

4511 Axial Ultimate Load (Qualification)

The axial ultimate load of 1-1/2 times the axial limit load specified on the AS shall be applied to the bearing for 1 minute.
After removal of the load, the bearing shall be examined for failure. Three bearings from each MS size submitted shall be
tested.

45,12 Radial Dynamic Load (Qualification)

The bearing shall be mounted in a test fixture having suitable support bearings and drive linkages to provide oscillation of
the inner ring (CASE | RATING on the applicable AS sheet). The radial dynamic load specified on the applicable AS
sheet shall be applied and maintained within £1% for the duration of the test. The bearing shall be oscillated through an
arc of 90° and back to the starting position for 10 000 cycles at room temperature. The bearings shall be removed and
examined for excessive roughness and looseness (see 3.5.5). All ten bearings shall be disassembled and inspected for
wear depth of the outer raceway and component defects. Ten bearings from each MS size submitted shall be tested.
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4.5.13 Preservation, Packaging, and Marking

Preservation, packaging, and marking shall be examined for conformance with Section 5.

4.5.14 Bearing Starting Torque

45.14.1 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.

4.5.14.2 Torque Measurement

Torque shall be applied_either by using an electrically driven torque measuring device which s

arts at a static state or

using a torque watch ar
calibrated and shall indi
than 10% of the maxim
directions and the highe|
5. PACKAGING

5.1 Preservation
Preservation shall be in

5.2 Packing

Packing shall be in acc
(see 6.2).

5.3 Marking

Marking shall be in accd
6. NOTES

6.1 Intended Use
These sealed, anti-fricti

are not involved. Thes|
carrying capacity when

d slowly increasing torque until first motion of the inner ring occurs. The
cate torque in inch-ounces. The indicator shall be accurate to sub-divisia
um allowable torque for the bearing measured. The torque shall be“mea
I value of the two shall be recorded.

accordance with MIL-DTL-197 or commercial as specified in the Acquisitig

prdance with MIL-DTL-197, Level A otB or commercial as specified in th

rdance with MIL-DTL-197 and MIL-STD-129.

bn, rod.end’bearings are intended for use in aircraft control systems wher
e bearings are rated for operation from -65 °F to 300 °F with a 20% re
subjected to operation above 250° F.

torque indicator shall be

ns of torque not greater

\sured in both rotational

n document (see 6.2).

e Acquisition document

e high rotational speeds
Juction of dynamic load

6.2 Acquisition Requirements

Acquisition documents should specify the following:

a. Title, number, and date of this specification.

b. Type and complete

c. Quantity.

MS number (see 1.2 and 3.2).

d. Levels of preservation, packaging, and packing (see 5.1).
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6.3 Qualification

With respect to product requiring qualification, awards will be made only for such products as have, prior to the award of a
contract, been tested and approved for inclusion in the applicable Qualified Products List, whether or not such products
have actually been so listed by that date. The attention of the suppliers is called to this requirement, and manufacturers
are urged to arrange to have the products that they propose to offer to the Federal Government tested for qualification in
order that they may be eligible to be awarded contracts or orders for the products covered by this specification. For direct
government procurement, or end government usage, the qualifying activity and the activity responsible for the Qualified
Products List is Naval Air Systems Command, Code 4.3.5.4, Building 2187, 48110 Shaw Road, Patuxent River, MD

20670-1906 and information pertaining to qualification or products may be obtained from that activity.

6.3.1

Qualification of a Bearing Distributor

Department of Defens¢ standardization regulations have specific requirements covering qug

distributor. Details of th
6.3.2 Procurement of

Government contractors
Government QPL shou

bse requirements may be obtained from the qualifying activity.

Bearings From a Distributor Not Listed on the Government QPL

d be aware that distributors frequently stock bearingstwhich were man

lification approval of a

and subcontractors who plan to procure a qualified bearing from a disfributor not listed on the

ufactured several years

earlier. Since specificalion requirements are occasionally changed without-a.corresponding change in part marking the

part offered for sale by
current specification req|

(1) Certification that the
(2) Certification of the g

NOTE: DOD regulati

manufacturer
listed item.
6.4 Dust Test Media {

Dust may be purchased

6.5 A change bar (])

the distributor may not meet current specification.sequirements. To assu
uirements, the contractor should require the following information from the

bearings have been inspected for compliance to the current specification
riginal manufacturer's name, part number, and date of lubrication on the o
bns state that only distributors who have obtained written permission fi
and who have been approved by the qualifying activity for listing on a Q
bource

from Powder Techhologies Inc., P.O. Box 1464, Burnsville, MN 55337, or

located in-the left margin is for the convenience of the user in locating

revisions, not ediforial changes, have been made to the previous issue of this document. A

of the document t
(R) are not used i

tle indicates a complete revision of the document, including technical revi
N original publications, nor in documents that contain editorial changes onl

re that these parts meet
distributor:

requirements.
utside of each package.

om the original bearing
PL may rebrand a QPL

from other sources.

areas where technical
An (R) symbol to the left
sions. Change bars and

V.

PREPARED BY SAE SUBCOMMITTEE ACBG-2, ROLLING ELEMENT
OF COMMITTEE ACBG, AIRFRAME CONTROL BEARINGS GROUP
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TABLE 1 - QUALIFICATION INSPECTION SAMPLES

Requirement Test
INSPECTIONOrTEST | 1|2 |3 | 4| 5|6 |7 |8 |9 |10|11|12|13 14|15 |16 (17-26(27-36| Paragraph |Paragraph

Examination of Products | x | x [ x | x | x [ x | x| x [ x| x| x [ x| x| x|[x]|x]xx]|xx 451 451

Magnetic Particle x | x 4511 4511

Plating X | X 3.4.7 45.1.2
Surface Roughness X |1 X | X 3.4.10 453
Hardness X1 XX 3.4.9 4.5.2

Seal Test X[ X ] X 34.11 454.1

Dust Test X-X 3.4.12 45.4.2
Starting Torque XX XXX 3.5.6 45.14
Radial Clearance X X[ X]X]X 35.2 456
Radial Limit Load X X[ X]X]X 3531 458
Radial Ultimate Logd X | X[ X 3.5.3.2 45.9
Axial Clearance X X| X[ X]X 35.2 457
Axial Limit Load X[ X ]| X | X "X 3541 4.5.10
Axial Ultimate Loa X | X | X 3.54.2 4.5.11
Radial Dynamic Logd X-X 3.55 45.12

Note: "X"indicatgs the test required for each of the test sample of 36.items
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TABLE 2 - QUALITY CONFORMANCE INSPECTION

Examination or Test Chargca{jgrristics CharZ(i:rt]grristics Specialpllr;?]pection nglyai;?pehm Test Paragraph
Bore center to end of shank "A" X 3.4.4 451
Bore "B" X 3.4.4 451
Thread Length "C" X 3.4.4 45.1
O.D."D" X 3.4.4 451
Outer Ring Width "H" X 344 451
Inner ring chamfer X 3.4.4 45.1
Inner ring Q.D. "G" X 3.44 45.1
Thread, UNJF "T" X 3.4.3 4.5.1 thru4.5.3
Inner Ring Width "W*" X 3.4.4 45.1
Hardngss See Table 3A 3.4.9 452
Surface Royghness See Table\3A 3.4.10 453
Lubrication X 3.4.13 455
Radial Clegrance X 352 4.5.6
Axial Cleafance X 35.2 457
Platinp X 3.4.7 451.2
Starting Tprque X 3.5.6 45.14
Examination gf Product X 3.6 45.1
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TABLE 3 - SAMPLING PLAN FOR QUALITY CONFORMANCE INSPECTION EXCEPT
DESTRUCTIVE INSPECTION
ZERO-BASED ACCEPTANCE PLAN (C=0)

Acceptance number in all cases is zero.

SAMPLE SIZE

LOT SIZE "A" indicates the entire lot must be inspected.
Major Minor
Characteristic Characteristic

1-2 A A
3-8 A 3
9-12 A 3
13-15 13 3
16-26 13 3
26-50 13 5
51-90 13 6
91-150 13 7
151-280 20 10
281-500 29 11
501-1200 34 15
1201-1249 42 18
1250-3200 42 18
3201-10000 50 22

ZERO-BASED ACCEPTANCE PLAN (C=0)

TABLE 3A - DESTRUCTIVE INSPECTION SAMPLING PLAN

Lot size Nermal Inspection Tightened Inspection
Sample-Size Accept Reject Sample Size Accept Rejpct
2-50 2 0 1 4 0 1
51-500 3 0 1 6 0 il
5p1-5000 5 0 1 10 0 1
50P1-50000 8 0 1 16 0 1
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