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1. SCOPE:

1.1

Scope:

This specification defines the requirements for fiber reinforced plastic (FRP) composition
plain and flanged sleeve bearings that are self-lubricating and which are compatible with
graphite-epoxy composites.

2. APPLICABLE DOCUMENTS:

2.1

211

Governn

Specifications and standards: Unless otherwise specified, the following sp
ndards of the issue listed in the Department of Defensg Index of Sg
and Standards (DoDISS) specified in the solicitation, form a part of this spj
the extent specified herein.

and sts
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211

21.2

(Continued):

STANDARDS

MILITARY

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

MIL-STD-129 Marking for Shipment and Storage

MIL-STD-130 Identification Marking of U. S. Military Property

MIL-STD-1599 Bearings, Control System Components, and Associat¢d Hardware
Used in the Design and Construction of Aefospace Méchanical
Systems and Subsystems

(Copies of specifications, standards, drawings and publications required b

manufacturers in connection with specific acquisition-functions should be gbtained from

the conftracting activity or as directed by the contragting officer.)

Other publications: The following documents, form a part of this specificatipn to the

extent gpecified herein. The issues of the documents which are indicated ps DoD

adoptef shall be the issue listed in the current DoDISS and the supplemernt thereto, if

applicable.

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI B46.1 Surfate Texture, Surface Roughness, Waviness and Lay

(Applicption for copies should be addressed to the American National Stardards

Institute, 1430 Breoadway, New York, NY 10018.)

UNIFORM CLASSIFICATION COMMITTEE

Unifor

Ereight Classification Rules

(Application for copies of the above publication should be addressed to the Uniform
Classification Committee, Room 1106, 222 South Riverside Plaza, Chicago, IL 60606.)
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2.1.3 Order of precedence: In the event of a conflict between the text of this document and
the references cited, the order of precedence shall be as follows:

1. MIL-B-85560/1 or /2.

2. MIL-B-85560.

3. All other references cited herein.

3. REQUIRE
3.1 Specificg

The indiy
applicab

specification and the specification sheet, the latter shall govefn.

3.2 Qualification:

The beat
listing on
(see 4.3

3.2.1 Retent

MIEN T S:

tion sheets:

e specification sheets. In the event of any conflict between require

the applicable Qualified Products List (QPL) at the time set for ope
and 6.3).

certific

this spegcification (see 4.3.3).

3.2.2 Produ

procedures (see 6.4) shallrequire requalification of the product to the exte
by the flualifying activity:

3.2.3 Produ

manufgcturer’is permitted to sub-contract manufacturing operations withod

requir
in the

on of qualification: To maintain-status on a Qualified Products List
tion shall be submitted to. indicate continued compliance with the re

change: Any change in product design, description, materials or

Manufacture: Except for the winding, bonding and curing operatio

ents’of 3.2.2. The winding, bonding and curing operations shall b

idual item requirements shall be as specified herein and‘in‘accordance with the

ments of this

ings furnished under this specification shall be products which are qualified for

ning of bids

QPL),
pquirements of

rocessing
nt determined

ns, the
t violating the
e performed

labt listed on the Qualified Products List. The manufacturer may s\

bcontract the

winding process provided that (1) Process Specifications to control the winding process
are established by the manufacturer and are imposed upon the subcontractor; and (2)
the qualifying activity is notified during the qualification process of the subcontractor
performing the winding process. Manufacture of the self-lubricating liner material may
also be subcontracted. Any change in (1) the liner manufacturer, (2) the liner
manufacturing procedures, or (3) the materials used in manufacture of the liner will
require requalification to an extent determined by the qualifying activity.
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3.3 Materials:

Unless otherwise specified in the specification sheet, the materials used in the base
composite shall be at the option of the bearing manufacturer. The materials shall be
compatible with graphite-epoxy composite and meet the requirements of this specification.
The materials shall be recorded in the certified test report (see 4.3.2). The self-lubricating
portion of the bearing shall be incorporated in the bore of the bearing and, in flanged
bearings, at the outer flange face in accordance with the applicable specification sheet.
The self-lubricating material shall contain tetrafluoroethylene (TFE) and may be in the form

of a line
3.4 Design:

Bearing

bondedtoacomposite substrateorbeam integrat partof thecom

osite.

jesign shall conform to that shown in specification sheetsyMIL-B-85660/1 and
MIL-B-85560/2.

3.5 Construdtion:

The beait
specifica

ions and quality control documents. The'manufacturing specificati

ings shall be constructed in accordance with'the manufacturer’s praocess

bns shall be

recorded by name and date in the certified test.report (see 4.3.2). Except ag otherwise
specified on the applicable specification sheet, the details of the construction shall be

optional.

3.5.1 Dimensgions and tolerances: Dimensions and tolerances shall be as specified on the

applic
manufa

3.5.2 Surfacs
specifig
detrime

3.5.3 Lubrics

3.54 Linerc

cturer.

ntal to satisfactory installation, performance, or bearing life.

tion: ,Lubrication with grease or oil shall not be permitted.

pndition and bond integrity:

ble specification sheet. (Ditnensions not shown shall be at the optign of the

e texture: The surface texture shall be in accordance with the appli¢able
ation sheet. Bearings shall be free of any surface defects that may| be

3.5.4.1 Visual examination: The visual appearance of the exposed surface of the self-
lubricating portion of the sleeve shall be uniform in texture and shall contain no
imbedded contaminants. If a liner is used, it shall be positioned uniformly within the

bore

and on the flange face and shall be free of folds.
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3.5.4.2 Bond integrity: The liner condition shall exhibit a degree of workmanship consistent
with proper manufacturing process controls (see 4.6.6). The liner edge condition and
setback shall meet the applicable drawing requirements. The liner shall be tightly
adherent to the substrate over at least 90 percent of the contact area and shall exhibit
a peel strength of 1.5 pounds per inch minimum. No void shall be allowed which
cannot be fully included within a circumscribing circle with a diameter equal to 25

percent of the race width or 0.25-inch, whichever is smaller.

3.6 Performance:

3.6.1

3.6.1.1

3.6.1.2

3.6.1.3

Radial jstatic loads:

Limit{load: When the radical static load listed in Table 1 has beetvapplied in
accofdance with 4.6.1 and 4.6.1.1 the deflection shall not be greater thap 0.0100 inch.
The permanent set after application of the radial static load:shall not exceed 0.0030
inch for M85560/1 or /2-04 through -22 sizes and shall rnat exceed 0.004p inch for

M85%60/1 or /2-24 through -32 sizes.

Ultimiate load: There shall be no crushing of the*¢emposite material when 1-1/2 times
the radial static limit load listed in table | has.béen applied at room tempgrature (see

4.6.1land 4.6.1.2).

TABLE I. Load values.

Static limit | Dynamic
Bearing size load (Ib) | load (Ib)
(0.500" bore; 0.375" L) 6,875 3,440
(1.000" bere, 0.500" L) 20,000 10,000
(1.500* bore, 0.500" L) 30,000 15,000

Creep load: After2/3 of the radial static load listed in table | has been applied and

held for 336 hours at room temperature, the amount of creep (see 6.4) s
greater than0.003-inch and there shall be no crushing of the composite
4.6.113).

hall be not
see 4.6.1 and
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3.6.2

3.6.3

3.6.4

3.6.5

3.7

3.8

3.9

All parts
respect t

Oscillation under radial load: When tested under the dynamic load specified in table I,
the total wear of the bearing shall not be greater than 0.0045-inch after 25,000 cycles
and there shall be no crushing of the composite portion of the sleeve. If a bonded liner
is used in the bore, there shall be no separation of the liner from the composite
substrate. The bond integrity shall be as specified in 3.5.4.2. The measured loaded
breakaway torque shall be measured and recorded before and upon completion of the
oscillation test (see 4.6.2).

Fluid compatibility: When tested under the dynamic load specified in table I, the

bearin
not be
compo
separa
specifi

High te
the totg
there s
bondeg
compo

reater than 0.0045-inch after 25,000 cycles and there shall be no-q
ite portion of the sleeve. If a bonded liner is used in the bore,thers
ion of the liner from the composite substrate. The bond integrity sh
din 3.5.4.2.

mperature: When tested under the dynamic load specified in table
| bearing wear shall not be greater than 0.0045-inch after 25,000 cy
hall be no crushing of the composite portion of\the sleeve (see 4.6.4
liner is used in the bore, there shall be no ‘separation of the liner fr
Site substrate. The bond integrity shall belas specified in 3.5.4.2.

g wear shall
rushing of the
e shall be no
all be as

| at +250°F,
cles and

). Ifa

bm the

Subzero temperature: When tested underhe dynamic load specified in tgble | at

-10°F,
and thq
bonded
compo

Interchamgeability:

Identificg

he total bearing wear shall not be'greater than 0.006-inch after 25,
re shall be no crushing of thesxcomposite portion of the bearing (seq
liner is used in the bore, there shall be no separation of the liner fr
Site substrate. The bond-integrity shall be as specified in 3.5.4.2.

having the same-part marking shall be interchangeable with each o
D installation“and performance.

tion ofsproduct:

Each bearing shall be permanently and legibly marked with the manufacture,
identification. Where space permits, other information as specified on the specification
sheet shall be marked on the bearing. Metal impression stamping shall not be allowed.

D00 cycles
4.6.5). Ifa
bm the

her with

r's

Workmanship:

The bearings shall be free of tool marks, chatter waves, grinding scratches, interlayer
fracture and other defects that may adversely affect the serviceability of the bearing.
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4. QUALITY ASSURANCE PROVISIONS:

4.1

411

4.2

4.3

4.3.1

Responsibility for inspection:

Unless otherwise specified in the contract or purchase order, the contractor is responsible
for the performance of all inspection requirements as specified herein. Except as
otherwise specified in the contract or purchase order, the contractor may use his own or
any other facilities suitable for the performance of the inspection requirements specified
herein, unless disapproved by the Government. The Government reserves the right to

perform
deemed

Qualifig
quantit
availab
manufa
Classific

The insp

ny of the inspections set forth i the specification where such insp
hecessary to ensure supplies and services conform to prescribed:re

ation test records: The manufacturer shall maintain a record show
ative results for all tests required by this specification. TheTecord s
le to the purchaser and shall be signed by an authorized representa
cturer or the testing laboratory, as applicable.

htion of inspections:

bction requirements specified herein are-Classified as:

1. Qualffication inspection (see 4.3).

2. Quality conformance inspection (see-4.4).

Qualification inspection:

Qualifica

ion inspection shall:be as specified in table Il.

Samplipg instructions; -Qualification inspection samples shall consist of 39
1.000-inch bore, 0:600-inch length and 15 bearings of each of the addition
diametgers and widths specified below for which qualification is desired. Beg
necessary fortests specified herein shall be furnished by the manufacture
shall b¢ identified as required (see 3.8) and forwarded to the activity desig
letter of atthorization (see 6.3 and 6.3.1). Because of the preponderance
performed on the 1.000 inch bore, 0.500-inch length bearing, this size must be approved

before

ctions are
equirements.

ng
hall be
tive of the

bearings with
Bl bore

arings

. Samples
hated in the

of tests

any other sizes may be approved.

Approval of bearings with 0.500-inch bore, 0.375-inch length will qualify bearings on
MIL-B-85560/1 and MIL-B-85560/2 with dash numbers 04 to 09, inclusive.

Approval of bearings with 1.000-inch bore, 0.500-inch length will qualify bearings on
MIL-B-85560/1 and MIL-B-85560/2 with dash numbers 10 to 18, inclusive.

Approval of bearings with 1.500-inch bore, 0.500-inch length will qualify bearings on
MIL-B-85560/1 and MIL-B-85560/2 with dash numbers 20 to 32, inclusive.
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TABLE II. Qualification inspection.

Requirement | Test method
Inspection paragraph paragraph Samples to be inspected

Examination of product 3.5.4.1 4.5.1 5
Bond integrity 3.54.2 4.6.6 3
Radial static limit 3.6.1.1 4.6.1.1 6
Radial static ultimate

load 3.6.1.2 46.1.2 6
Radial gtatic creep

load 3.6.1.3 46.1.3 3 (1.000" bore,B:5p0" L)
Oscillation under

radial{load 3.6.2 4.6.2 3
Fluid cgmpatibility 3.6.3 46.3 18 (1.000"bore, 0.p00" L)
High temperature 3.6.4 46.4 3 (100" bore, 0.500" L)
Subzerg temperature 3.6.5 4.6.5 3-5(1.000" bore, 0.500" L)

4.3.2 Certifigd test report: The manufacturer shall furnish a.certified test report ghowing that

4.3.3

4.4

the mahufacturer’s product satisfactorily conforms*to-’this specification (see
test regort shall include, as a minimum, actual results of tests specified he

6.3.1). The
ein, materials

(see 3.B), and a list of the manufacturing process specifications used in th¢ manufacture
of the Bearing (see 3.5). When the report is;submitted, it shall be accompanied by a

dated

rawing that completely describes-the manufacturer’s product by spgcifying all

dimendions, tolerances and materials.‘“The manufacturer’s part number fof each size
shall b¢ included on the drawing.

Retention of qualification: The continued listing of a product on the Qualified Products
List is dependent upon a periodic verification of the manufacturer’s continyed

compli

nce with the reguirements of this specification and with standardization

regulatjons. As partofithat verification process, each manufacturer must gompete DD
Form 1718 during-October of each odd numbered year. This form, suppligd by the

qualifying activity,is to be signed by a responsible official of management
al Air‘Engineering Center, ESSD Code 9311, Lakehurst, NJ 08733,

the Na

Quality conformance inspections:

and sent to

The quality conformance inspections shall be as specified in table IIl.
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TABLE Ill. Quality conformance inspections.

Requirement | Test method

Inspection paragraph paragraph | AQL
(a) Dimensions 3.5.1 4.5.1 4.0
(b) ldentification of product | 3.8 4.5.1 1.0
(c) Workmanship 3.54.1,39 4.5.1 1.0
(d) Inspection for packaging 4.6.7 1.0
(e) Liner condition 3.5.4.1 N/A 10.0
(f)_Bond integrity 3.5.4.2 475.0 25

441 Inspec
numbe
and prq

442 Sampli

4421 Sam

seled

4422 Sam

each

4.4.3 Quality

for sev

Ce
the

a.

Ce

pro|

These
addres

ion lot: The inspection lot shall consist of finished bearings having
I, manufactured according to the same procedures as the parts orig
pduced as one continuous run or order or portion thereof!

ng:

ble for quality conformance tests (a) through (€): The sample bearir
ted from each inspection lot in accordance with MIL-STD-105, insp

ble for quality conformance test (f): The'sample bearings shall be s
inspection lot in accordance with MIL-STD-105, inspection level S-

assurance certification: For each inspection lot, the manufacturer
en years and supply to the purchaser upon demand:
purchase order.

tification that the"’materials, manufacturing procedures, and process
ducing thedearings are the same as those of the bearings originally

records.and certifications shall identify the manufacturer of the bear
5 of the plant where they were manufactured, the purchaser, and th

B single part

inally qualified

gs shall be
pction level 1.

blected from
D

shall maintain

tified copies of all records of quality conformance inspections specified in 4.4 and

bes used in
qualified.

ings, the
e purchase

order n

umber.

4.5 Examinations:

4.5.1

Examination of product: The bearings shall be examined to determine conformance to

this specification and the applicable specification sheet for material, dimensions, finish,
identification of product, workmanship and requirements not covered by tests.

-10 -
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4.6 Test methods:

Unless otherwise specified, all tests shall be conducted at room temperature.

4.6.1

4.6.11

4.6.1.2

4.6.1.3

Radial static loads: The bearings shall be exposed to 95 percent relative humidity at

120° £5°F for not less than ten days and not more than fourteen days befo

re limit load

and ultimate load testing. Humidity exposure is to verify that the bearing composite is

not excessively affected by high humidity conditions. The test shall be initi

ated within

one hour after removal of the bearlng from the humldlty chamber The bearlngs shall be

fit with the housmg and a 0 0005- to 0.0030-inch Ioose fit with the pin,

h interference

Limit{load: A preload of four percent to six percent of the radial static limjit load shall

be applied to the bearing for three minutes, and the measuring’device sq
load ghall then be increased at the rate of one percent of the'specified rg
load per second until it equals the specified radial staticdimit load value.
shall|be maintained for three minutes. The bearing deflection shall then
The Ipad shall then be reduced at the same rate to'the preload value. Ti
set shall be the measuring device reading at the‘preload value. The trug
defleftion shall be defined as the difference between the measuring dev
after three minutes at the limit load and the,measuring device reading frg
test gn a metallic bushing of the same size at the same load (see 4.6.1).
completion of the limit load test, the ultimate load test shall be conducted
test gample.

Ultimate load: The ultimate radial load shall be applied at the rate of one
the specified load per second and the load then removed at the same ra

Creep load: Using a.new test sample bearing that has had the specified
expopure, the radial creep load shall be applied at the rate of one percen
specified load persecond. When the specific load has been obtained, th
shall|be set atzero. This load shall be maintained for 336 hours at room
with periodie-indicator readings taken to make a plot of time versus defle

t at zero. The
dial static limit
The limit load
be recorded.
he permanent
bearing
ce reading
m the control
Upon
on the same

percent of
e.

humidity

t of the

e indicator
temperature
ction.

-11 -
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Fd——W| B = |

LOAD TEST BEARING HOUSING
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WIDTH
" TYR

7—-Pi-‘“ \

BEARING
N

LOAD

\y‘

te—— W2 —»]

WIDTH
~ Typ |

%

\\\§ 2 p
N\

.0001" 0I1AL
INDICATOR

PIN: DIAMETER = (SEE PARA:-4.6.1)
MATERIAL = STEEL _SORc MIN

FINISH = 8 " MAX AND SHALL BE HONED, POLISHED OR SIMILARLY FINISHED

SUBSEQUENT TO GRINDING.

NQTE: TAPER/ONE END (72" MIN LENGTH, TAPERED END TO EXTEND S8EYOND

SUPPORT HOUSING WHEN ASSEMBLED
TEST BEARING HOUSING : BORE= (SEE PARA. 4.6.1)
WIDTH =L MAX +.002 ~-.000
LENGTH = 20 MIN

N

v,

Yy

SUPPORT HOUSING : BORE = PIN DIA MAX + (.0002 T0.0027)

Y

MIN SUPPORT WIDTH = L NOMINAL
LENGTH = (2) (PIN DIA MIN)
W) 2 L+.(,025T0.030)

W2z L+F+(.025T0. 030)

FIGURE 1. Radial load test fixture.

-12-
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46.2

4.6.3

46.4

Oscillation under radial load: The bearing shall be installed in a steel housing, using a
0.0001- to 0.0016-inch interference fit with the housing and a 0.0005- to 0.003-inch
loose fit with the pin. The bearing shall be so installed as to place the pin in double
shear. A dial indicator or electronic pickup shall be so mounted that any radial
movement of the pin or the bore of the bearing with respect to the bearing outside
diameter can be measured. The dynamic load specified in table | shall be applied and
held statically for 15 minutes. At the end of this time the indicating device shall be set at
zero and the oscillating test shall be started. Wear readings shall include the wear from
the fifth cycle on. The test shall be run in such a manner that the pin is oscillating +25
degrees; ; grees at 20
cpm fof 25,000 cycles. Sufficient readings during the test shall be recerded to plot a
graph o¢f wear (thousandths of an inch) versus life (cycles). The loaded breakaway
torque hall be measured and recorded as specified in 3.6.2. Before“and after
measufements of the bushing bore with the bearing installed in the housing shall be
made With tapered parallels for measuring bores or a similar type of tool. Where there is
conflicf between the dial indicator wear readings and the measured wear readings, the
measufed wear readings shall prevail.

The pin shall have a hardness of not less than Rc 457and shall have a sur1fce finish of
not mofe than R, 8. The surface shall be buffedhoned, polished, or similarly finished
after grfinding.

Fluid compatibility: Eighteen bearings with a 1.000-inch bore and 0.500-inch length
(three for each fluid) shall be immersedfor 24 hours in each of the followinyg fluids at
160° £%°F, except for (a) which shall-be at 110° +5°F:
a. JPH jetfuel.

b. M

U-L-7808 lubricatingoil.

c. M

U-H-5606 hydraulic oil.

d M

{-A-8243anti-icing fluid.

e. M

l}-H=83282 hydraulic fluid.

f. Distilled water.

Within one-half hour after removal from the test fluid and without removing the fluid from
the bore surface, the bearing shall be tested in accordance with 3.6.3 and 4.6.2.

High temperature: Three bearings with a 1.000-inch bore and 0.500-inch length shall be
subjected to the tests of 4.6.2, except that the bearing shall be heated in such a way that
the pin sleeve interface is maintained at a temperature of not less than +250°F.

-13 -
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