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MIL-B-17901B(SH)
17 June 1983

SUPERSEDING

MIL-B-17901A(SHIPS)
3 April 1963
(See 6.5)

MILITARY SPECIFICATION

BEARING COMPONENTS, BONDED SYNTHETIC RUBBER,
WATER LUBRICATED

This specification is approved for use by the Naval Sea Systems Command,
Department of the Navy, and is available for use by all Departments and

[ P

Agencxee of the ueparcment of Defense.

1. SCOPE

1.1 Scope. This specification covers stave shaped and cylindrical shaped
bearings that have synthetic rubber facings.

1.2 Classification. Bearings shall be of the following classes, as
specified (see 6.2.1):

Class 1 - Stave bearing, metallic backed.

Class II - Cylindrical bearing, with cylindrical shaped metal backing
and internally molded rubber stave forms.

Class II1 - Stave bearing, nonmetallic backed.

2. APPLICABLE DOCUMENTS

2.1 Government documents.

2.1.1 Specifications and standards. Unless otherwise specified, the
following specifications and standards, of the issue listed in that issue of
the Department of Defense Index of Specifications and Standards (DoDISS)
specified in the solicitation form a part of this specification to the extent

5?0!‘" fied herein.

Beneficial comments (recommendations, additions, deletions) and any pertinent
data which may be of use in improving this document should be addressed to:
Commander, Naval Sea Systems Command, SEA 5523, Department of the Navy,
Washington, DC 20362 by using the self-addressed Standardization Document
Improvement Proposal (DD Form 1426) appearing at the end of this document

or by letter.

FSC 3130
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SPECIFICATIONS
FEDERAL
QQ-B-637 - Brass, Naval: Rod, Wire, Shapes, Forgings, and Flat
Products With Finished Edges (Bar, Flat Wire, and
Strip).
QQ-B-639 - Brass, Naval: Flat Products (Plate, Bar, Sheet, and
Strip).
QQ-C-390 - Copper Alloy Castings (Including Cast Bar).
MILITARY
MIL~P-2845 - Packaging of Main Propulsion Shafting, Bearings,
Boat and Ship Propellers, and Associated Repalir
Parts.
MIL-C~-15345 - Castings, Nonferrous, Centrifugal.

MIL~-P-18324

Plagtic Material, Laminated Phenolic, For Bearings
(Water or Grease Lubrication).

STANDARD

FEDERAL
FED-STD-791

Lubricants, Liquid Fuels, and Related Prodhcts;
Methods of Testing.

2.1.2 Government drawing. The following Government drawing forms a part
of this specification to the extent specified herein.

DRAWING

NAVAL SEA SYSTEMS COMMAND (NAVSEA)
NAVSHIPS 803-1385664 —~ Bearings Stern Tube and Strut.

(Copies of specifications, standards and drawings required by contractors
in connection with specific acquisition functions should be obtained from the
contracting activity or as directed by the contracting officer.)

2.2 Other publications. The following documents form a part of this
specification to the extent specified herein. The issues of the documents
which are indicated as DoD adopted shall be the issue listed in the current
DoDISS and the supplement thereto, if applicable.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)
D 256 - Impact Resistance of Plastics and Electrical Insulating
Materials. (DoD adopted) :

D 412 - Rubber Properties in Tension. (DoD adopted)

D 471 - Rubber Property - Effect of Liquids. (DoD adopted)

D 570 - Water Absorption of Plastics. (DoD adopted)

D 638 - Tensile Properties of Plastics. (DoD adopted)

D 790 - Flexural Properties of Unreinforced and Reinforced
Plastics and Electrical Insulating Materials.
(DoD adopted)

D 1141 - Substitute Ocean Water. (DoD adopted)
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D 2240 = Rubber Property - Durometer Hardness. (Dol adopted)
D 3183 - Rubber - Preparation of Pileces for Tesat from Other Than
Standard Vulcanized Sheets. (DoD adopted)

(Application for copies should be addressed to the American Soclety for
Testing and Materials, 1916 Race Street, Philadelphia, PA 19103.)

(Industry association specifications and standards are generally availsble
for reference from libraries. They are also distributed among :eghniga% groups
and using Federal agenciles.)

2.3 Order of precedence. In the event of a coanflict between the text of
this specification and the references cited herein, the text of this specifica-
tion shall take precedence.

3. REQUIREMENTS

3.1 Qualification. The bearings furnished under this specification shall
be products which are qualified for listing on the applicable qualified products
1ist at the time set for opening of bids (see 4.3 aund 5.3).
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3.2 Bearine material and identification. The contractor shall

following information on the back of each bearing stave: manufaégarer 1den
fication, cross section size and batch number, also special information such
as "1/16 oversize" (for example "RCNO10All2 1/16 oversize”). The letters shall

be at least 3/8 inch in height and readily visible to the unaided eye. Starting
— S o Al Al ao Al bl dealoea s e L1 L —raeme 1 e D LA

near oneée ena oI tne stave (ne apove 1nidrmalrion snaii e BLWPCU at & LVUuUL
intervals along the back ¢of the stave. The markings ghall not interfere with
the installation or performance of the bearing.

3.2.1 Physical requirements for bearing facing material. The facing
material shall be a synthetic rubber compound and shall conform to the following
physical requirements:

{(a) Before aging:

STLTES Sorto
Tensile strength, minimum pounds per square inch (1b/1n2) es¢¢1500
Elongation, minimum, PEerCent .ececsecscossacscscassssssacsssss 150
(b) Hardness - Initial hardness shall be as follows:

Class - 85 points, shore A durometer, instantaneous.

Cla - points, 0
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After aging - After being subjected to the oven aging test as
specified in 4.7.2.1 the rubber material shall not vary more
than 25 percent from the initial tensile strength and elongation.

(d) Surface finish of rubber facing shall be 64 microinches Ry or

~—
(2]
v

better.
3.2.2 Metal parts for class I bearings. Metal parts for class 1 bearings
shall be Naval brass in accordance with QQ-B-637 or QQ-B-639.

3.2.3 Metal parts for class II bearings. Metal parts for class II bearings
shall be casting or tubing. Casting shall be as specified in table 1. Tubing
shall be in accordance with the chemical requirements of QQ-B-637 or QQ-B-639.
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ARIR anatd{nea .
TABLE Castings.
Centrifugal Static
Material castings castings
~__ e — MYY N 1E2/. 8 nn_r ann =11 . [« Yo% ]
LUn mecalr MLLSVT109%0 W=v=ao»v, 8110y IVo
Naval brass MIL-C-15345 QQ-C-390
. Valve bronze MIL-C-15345 QQ-C-390

3.2.4 Nonmetallic backing for class 11l bearing staves.

Nonmetallic

backing for class III bearing staves shall meet the physical requirements in
accordance with table II.

TABLE

. Physica

1V D

-

requirements for nonmetallic backing.

(class III bearings only)

TV 4 o - Danmasd annd Mo &~ 4
UlliLs O nACyuiicu dCTOBL Xl .
Property measurement test value accordance with Remarks
Hardness Shore D 64 minimum ASTM D 2240
80 maximum
- . - N PRt - e y ') N &aval 2 A YPPNRL ™ o
Tensile strength ib/in< 4500 minimum ASTH D 638
Yield 1b/4n2 2800 minimum ASTM D 638
Flexural modulus Secant modulus 65,000 at ASTM D 790 Test using
measured at a 73°F method 1
maximum 1 pergent
strain, ib/in®
Impact resistance| Ft-lb/inch B minimum ASTM D 256 10 samples
tested with
method A and
a 45 degree
notch
WUatar ahanrened an Dovron + ~F N 2 noaveant ™ N S70N ITmmeraed 24
waLcli CUDULP\-&UKA ATL UL \°2S Ve & Pk LTue ERI AL A T A—RAARS N A W e Nd -
specimen volume maximum hours at a
water tem
perature of
23 + 1°C
0il absorption Percent of 1 percent 4.7.4.1 and
maximum 4.7.4.3

specimen volume
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3.2.5 Recovered materials. Unless otherwise specified herein, all equip-
ment, material, and articles incorporated in the products covered by this spec-
ification shall be new and shall be fabricated using materials produced from
recovered materials to the maximum extent practicable without jeopardizing the
intended use. The term "recovered materials” means materials which have been
collected or recovered from solid waste and reprocessed to become a source of
rav materials, as opposed to virgin raw materials. None of the above shall be
interpreted to mean that the use of used or rebuilt products is allowed under
this specification unless otherwise specifically specified.

3.3 General requirements. The class, type, size, dimensions and dimen-
sional tolerances shall be as specified in the ordering data (see 6.2.1).
(Type is a subdivision of class, that is, flanged, unflanged, option 1,
2 or 3. Size refers to basic dimensions which determine bearing size, that is,
shaft sleeve diameter, bearing length.)

3.3.1 Manufacturing of bearings. Unless otherwise specified (see 6.2.1),
stern tube and strut bearings shall be manufactured and fabricated in accordance
with Drawing 803-1385664.

3.4 Bond 1life. The adhesive, which bonds the rubber facing to the bearing
backing shall maintain the bond for the 1life of the bearing. Bearing test
specimens when subjected to pull tests shall meet the requirements in accord-
ance with 3.4.1 through 3.4.5. Test specimens shall not be subjected to more
than one type of aging per specimen.

3.4.1 Adhesion before aging. The adhesion of the rubber facing material
to the backing shall be not less than 20 pounds when tested in accordance with
4.7‘5.

3.4.2 Adhesion after oven aging. The adhesion of the rubber facing
material to the backing shall be not less than 20 pounds when tested after
being subjected to warm circulating air for 96 hours in accordance with 4.7.5.1
and tested in accordance with 4.7.5.

3.4.3 Adhesion after oil immersion. The adhesion of the rubber facing
material to the backing after oil immersion for 46 hours in accordance with
4.7.5.2 shall be not less than 20 pounds when tested in accordance with 4.7.5.

3.4.4 Adhesion after seawater immersion. The adhesion of the rubber facing
material to the backing shall be tested after immersion in seawater for 45 days
and shall be not less than 20 pounds when prepared in accordance with 4.7.5.3
and tested in accordance with 4.7.5.

3.4.5 Adhesion after thermal cycling. The adhesion of the rubber facing
material to the backing, after thermal cycling for 45 days in accordance with
4.7.5.4 shall be not less than 20 pounds when tested in accordance with 4.7.5.

3.5 Delamination. Rubber material shall show no evidence of separation
into distinct layers of laminations when prepared and tested in accordance with
4.7.3.

- - e e
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3.6 Volume change.
3.6.1 Volume change after water immergion. When immersed in water, the

volume of the rubber facing specimen shall not increase more than 5 percent
when tested in accordance with 4.7.4.1 and 4.7.4.2. No shrinkage shall be
permitted.

- Z ~ -y _ 1 — = P PR . R pagy a3 X e B T _ __ 2 _ 1 4 o gy o = = PRy S

JeD L volume cnange arter Oll lomersion. wnen mmersea in o1l as specas
fied 4in 4.7.4.3, the vclume cf the rubber specimen shall nct increase more than
5 percent when tested in accordance with 4.7.4.1. No shrinkage shall be

permitted.

3.7 Performance. The rubber material shall pass the performance test
for wear, friction and noise characteristics in accordance with 4.7.6.

1.8 ITnterchano r
bR o] ~aterchangea. T

v Rea s of the same class, type nnd

oabil4 ai
eabild type and si
be 1nterchangeab1e both physicallv and functionally. 1I1f the design is symmetric
they shall be reversible (Flanged bearings are not symmetric.)

4. QUALITY ASSURANCE PROVISIONS

4.1 Responsibility for inspection. Unless otherwise specified in the
contract or purchase order; the con;taccor is responsible for the performance

of all inspection requirements as specified herein. Except as otherwise speci-
fied In the contract or purchase order, the contractor may use his own or any

spec1t1ea herein
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4.1.1 1Inspection system. The contractor shall provide and maintain an
inspection system in accordance with the data ordering document included in
the contract or order {(see 6.2.2).

4.2 Classification of inspection. The inspection requirements specified

herein are classified as follows*

(a) Qualification inspection (see 4.3).
(b) Quality conformance inspection (see 4.4).
L2 Duna
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.4, 4.7.6 and table I1I.
st specimens shall be in

bearings and the preparation of te
3 and 4.5.4, as appllicable.
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4.3.2 Backing of nonmetallic staves. The backing of nonmetallic backed
staves shall be subjected to qualification testing. The material shall be as
specified in 3.2.4, when tested in accordance with table II1. The backing of
metallic backed staves need not be qualification tested.

4.3.3 Synthetic rubber facing material. The synthetic rubber facing
material shall be subjected to the temnsile, elongation, delamination and
volume change tests in accordance with table III.

4.3.4 Bearing adhesion test specimens. Bearing adhesion test specimens
shall be subjected to the adhesion bond tests in accordance with table III.
The force required to strip the rubber facing from the backing at the interface
bond shall meet the requirements 1in accordance with table III.
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4.4 Quality conformance inspection.

L=-R-~-17Q01R(SH)
ad 4 AT ST AN WAy

Every bearing lot shall pass a

quality conformance inspection in
selected in accordance with 4.5.5

accordance with the following, with samples
and 4.5.6:

(a) For stave bearings (class 1 and III) the inspection shall
consist of visual inspection (see 4.6.1), a dimensional
inspection (see 4.6.2), and a hardness test (see 4.7.1),

and an adhesion bond test in accordance with 4.7.5, except
accelerated aging of the specimens is not required.

(b) For cyclindrical bearings (class I1) the inspection shall
consist of a visual inspection (see 4.6.1), a dimensional
inspection (see 4£.6.,2), and 2 hardness test (see 4.7.1). No
adhesion bond test is required.

4.,5.1 Definition of a lot. Bearings of the same class having identical
dimensions, the same facing and backing material and which are delivered to the
contracting activity on the same contract or order sghall be considered a lot.

4.5.2 Statistical selection of samples. Whenever a visual and dimensional
examination of a lot of bearings is required, the sample shall be obtained by
statistical eampling. Bearings shall be selected ftom each lot in accordance

with tabie TV.
Y AP

imensional Ly

TABLE IV, Sampling for visual and dimensional inspection.

(AQL (approx.) = 1.5 percent defective)

Sample sgize Rejec;ignl/
Lot size number number to number
of bearings be inspected (defectives)
15 and under 7 1
16 to 40 i0 1
41 to 110 15 1
111 to 300 25 2
301 to 500 35 2
501 to 800 50 3
801 to 1300 75 4
1301 and over 110 5
1/ Any bearing in the sample containing one or more visual or
dimengional defects ghall be rejected, and if the number of

1
defective bearings in any sample exceeds the rejection number
for that sample, the lot represented by that sample shall be
rejected.
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4.5.3 Selection of sample beariqu and preparation of test specimens for
qualification testing - stave shaped bearings only (class I and III). The
| SR I - d Y Py P B I I RGPS b a1 ) -l - 1N .4 aL h QP W Py -4 20 L B SN
vtarLiugs uscu 101 quax.u.xcat.;uu SnailL v€ S1izé LU witln a i€ lsl'.ll UL JU i1ncuaeys
or longer. The selecticn of sample stave bearings for visual, dimenegicnal
and hardness tests and the preparation of test specimens shall follow the
sequence as specified below:

(a) Samples for visgual, dimensional, and hardness test
prooucc1on run of 40 or more bearings, selec

-+
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T
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accordance with 4.6.1, 4.6.2 and 4.7.1, respectibely. 1f the
number of defective bearings in the sample equals or exceeds

the rejection number specified in table IV the entire production

run shall be rejected and no further qualification tests shall

he
ha viin ~Ann tha haawdn MThao mamiifantuarar ahall Aararmina tha
ve AUl VIl (S 3y ucul. Lll&a. 4T IMGlluL & LULGL PlUIGLAL U LG AMAULGC il
cause of the defects by a check of materials and processes,
and only after the manufacturer has improved the materials

and processes, shall a new run for qualification be produced.
(b) Samples and specimens for tensile strength and elongation tests.
The rubber specimens for tensile and elongatiou testing shall

= o b awed ameala o=

ue UULGLIICU LLUIII l.(le LGLLIIS URSLCLLGL UL Llllc= ucuup.l.c ul.uch.
Select three sample staves from those selected in 4.5.3(a) and

cut into 6-inch lengths, marking each plece taken from the
first stave with the number 1, each piece taken from the second
stave with the number 2 and each plece taken from the third
stave with the number 3. Select one 6-inch stave section from

each stave and identify on the rubber for use in the before
necdino taat Qalanrnt a carnnd gat one from aarh atrave and
BEAL‘& O e - de G e L= P Viig [~ A= \. W A% ESCR 2 AN LE P LAV ™,y &8 LA
identify them on the rubber for use in the after aging test.

The rubber for the tension and elongation test shall be sliced
from the surface of each of these staves by means of a fine
toothed band saw (16 teeth per inch) and buffed to a thickness

A~

of not less than 0.060 inch or more than 0.120 inch in accord-
ance with AST™ D 412. The re h

nged in nnhnpnnpnr te

[

(c) Samples and gpecimens for delamination tests. The rubber speci~
mens for delamination testing shall be obtained from the 6-inch
stave lengths cut as in (b) above. Select three gtave pleces,
one from each stave, and remove the rubber from the backing at

the interface bond. Cut specimens 3 inches by 1 inch by the
..... -t o T sl Enmd s C—A.‘ rha thvroo conarate stravac
LllLLBllc&b UL tne Tuooel [acing [rom Cfne vniee s&paiaic siaves

(d) Samples and specimens volume change tests. The rubber apecimens
for the volume change testing shall be obtained from the 6-inch
stave lengths cut as in (b) above. Select one 6-inch stave
section from each of the three staves and ideatify on the

bt Select a second

amtd e Am tha shhar
€fitily U uwnuc Tuooer

16 inch, from the
surface of each of che six samples above. These samples are
now ready for aging by oil and water immersion.

{

-
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(e) Samples and specimens for adhesion bond tests. Select three
sample staves from those selected in (a) above from which
adhesion test specimens may be cut. The rubber facing of
these three staves shall be buffed to a uniform thickness of
1/4 inch (see ASTM D 3183 for buffing procedures). Cut each
stave into 6-inch lengths marking each piece taken from the
first stave with the number 4, each piece taken from the second

stave with the number 5, and each piece from the third stave

with number 6. The three test specimens required for each
type test shall be from different staves. The test specimens

for adhesion pull testing shall have the rubber facing divided
into strips by means of saw cuts parallel to the sides of the
staves. The cuts shall go completely through the rubber and

to a depth of approximately 1/16 inch into the backing. A cut
shall be made 1/2 inch from each stave edge. Also two longitu-
dinal cuts egually spaced about the centerline a distance of

1/2 inch apart measured along the bond interface shall be
made. The rubber between the center and edge strips should be
removed from the backing at the bond. This leaves a 1/2-inch
center strip and two 1/2-inch wide edge strips. Tests will be
performed on these three strips. For adhesion testing, these
three strips will be considered as one test specimen. (See .
figure 1 for a cross section view of a test specimen.) The
test specimens are now ready for the type of aging required by
the particular tests (see 4.7.5).

4.5.4 Selection of sample bearings and preparation of test specimens for
qualification testing = cylindrical shaped bearings (class 11 only). The
cvlindrical bearings used for qualification tests shall have an inside diameter
(i.d.) of 6 inches or greater and shall be 18 inches or greater in length and

be of the split type. The selection of sample cylindrical bearings for visual,
dimensional and hardness inspection and the preparation of test specimens
shall follow the sequence as specified below:

(a) Samples for visual, dimensional and hardness tests. From a
production run of 8 to 15 bearings, select a random sample in
accordance with 4.5.2. The visual, dimensional and hardness
tests shall be performed on all these selected bearings in the
as-manufactured condition (prior to cutting into specimens) in
accordance with 4.6.1, 4.6.2 and 4.7.1, respectively. 1If the

1gs in the sample equals or exceeds

run shall be re jected and no further qualification tests shall
be conducted on the bearings. The manufacturer shall determine
the cause of the defects by a check of materials and processes

and only after the manufacturer has improved the materials and
a Afr
-a ol -
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processes sh
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inspection a s e bearing shall be selected Tom the sample
bearings, to be used for supplying all required tests specimens.
The bearing shall be cut into circumferential segments as shown
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and backing separating the bearing into a nu-ber of longi-
tudinal segments. The plane of the saw shall pass through
the axial center line of the bearing and through the center
of molded grooves that exiat between the simuiatea stave shapes

[+ ]}

[N N
=

w o
@ vh oo

r

a a 1
pecimen tensile, elongation and hardness tests.
Select six segments as prepared in 4.5.4(a) and buff facings
flat. Measure the hardness of the segments at this time in
accordance with 7.1. The tubber for tension and elongation
tests shall 1 c

-3

4

%

h

1]
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[#]

1]

[a A

2

"B b
D0 o

0 120 inch in accordance with ASTM D 41
Test specimens for delamination tests. Select three segments

as prepared in 4.5.4(a). The rubber for delamination testing
shall be obtained by removing the rubber facing from the backing

A

at the interface bond. From each of the pi
-3

apcu;mcu 3 ianches b? 1 4nch by the thicknes

Specimens for volume change test. The rubber specimens for the

volume change test shall be obtained from the facing material
of six bearing segments. Buff the rubber of each segment to

a flat surface. Cut one specimen 2 inches by 1 inch with a
thickness not to exceed 1/16 inch from the surface of the seg-

- P iy mom ek e ) e A A
ments. These specimens are now ready for aging (see 4.7.54.2 '
and 4.7.4.3)

Snecimens
} vl

adhesion bond testing. Select 15 segments and buff

e
Q
"~

facings to 1/4-inch thickness (see ASTM D 3183 for buffing pro-

cedure). The test specimens for adhesion pull testing shall

have two longitudinal cuts, in the facing, equally spaced about

the center line 1/1 inch apart. The cuts shall go compieceiy
-~ L

At L

cnrougn tne tu ats

r eac trin

v he backing ond. This leaves
one 1/2 inch center strip per test specimen. The test specimens
are now ready for the type of aging required by the particular
tests specified in 4.7.5.
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Sample stave bearings shall be statistically selected from each
lot in accordance with table IV. A visual, dimensional and
rdness inspection shall be pe rformed on each bearing of
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mens for adhesion bond testing. If the number of defective
bearings in any sample equals or exceeds the rejection number
specified in table IV, the entire lot shall be rejected and no
further testing shall be performed on any bearing of that lot,
therefore no bearing of the lot shall be offered for sale to

£he Navy. The manufacturer shall determine the cause of the
defects by a check of his materials and processes and only
after he has improved his materials or processes shall he

produce a new lot for visual examination and tests.
{(b) 1If the statistical sample passes the above imspection, select
three staves from the sample. Buff the rubber facing of the
sample staves to a thickness of 1/4 inch. Cut a 6-inch lon

piece from the end of each stave to use in making the test
specimens.

(c) The rubber facing of the above 6-inch stave pieces sh 1
divided into strips by means of longitu

v themaccth +h MRS
¥y througn the rubber and to a
n
T

line a distance of 1/2 inch apart. This leaves a 1/2-inch wide
center strip and two 1/2-inch edge strips. The rubber between

the center and edge strips shall be removed from the backing
at the interface bond. The three specimens, (each with three
1/2=L1c% wide strips) are ready for testing. No accelerated
aging of the specimens is required.

4.5.6 Selection of samples for quality conformance inspection - cylindrical

bearings only (class 11). Sample cylindrical bearings shall be selected from
each lot in accordance with table IV. The quality conformance inspection shall

be performed on these bearings in the as-manufactured condition, no test speci-
mens are required. Conformance inspection of cylindrical bearing (class II)
does not require adhesion pull testing (due to superior bonding record). There-

dimensional and hardness 1nspection shall be pe;formed on each bearing of the
statistical sample in accordance with 4.6.1, 4.6.2 and 4.7.1, respectively.

This completes the quality conformance requirements for class II bearings. The
total number of defects shall not exceed the number specified inm table IV. Im
cases of rejection the manufacturer shall isolate the cause of the defects and
produce another lot for inspection in which the cause of the previous defects

is eliminated.

4.5.7 Sampling for performance test. When required by NAVSEA or the
agency concerned, a bearing assembly or test specimen, or both shall be
selected and subjected to the test specified in 4.7.6.

L, 6 Examination
4 aminatio

4.,6.1 Visual inspection. Sample bearings shall be visually inspected in
a strong light for separation at the interface between the surface rubber face
and the backing material. Slide the edge of a 0.005-inch feeler gage against
the entire length of the bond line to uncover bond separation not readily
visible. If separation exists, determine the length and depth of the unbonding

13
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by inserting the 0.005-inch thick feeler gage. A total cumulative length of
unbonding greater than 1 inch or any unbonding of any length allowing the feeler
gage to be inserted to a depth of depressions 1/4 inch or more shall be cause
for rejecting the sample. Roughness, holes, cuts, gouges, molding imperfectiocns
or tears in the bearing facing material which would indicate a bearing of poor
workmanship or quality shall also be cause for rejection of the sample. The
Government inspector shall be the final arbitrator on site in questions of
suitability.

4.6.2 Dimensional inspection. Sample bearings shall be dimensionally
inspected for conformance with the requirements as specified in 3.2.1(d).

As a minimum, the following dimensions should be measured and recorded for
each sample:

(a) For class 1 and II1 - the stave width, thickness, length,
side angle and bearing face surface finish.
(b) For class II - the bore, outside diameter (o.d.
dimensions, length and bearing face surface fi
4.7 Tests. Unless otherwise indicated in the test, tests shall be coan-
ducted on test specimens after a conditioning period of 4 hours minimum at a
room temperature of 68-75 degrees Fahrenheit (°F). Sample preparation may be
undertaken without regard to this time interval.

4.7.1 Hardness test of rubber facing and nonmetallic backing. The hard-
ness of the bearing face or backing shall be measured in accordance with AST
D 2240. Type A durometer shall be used for the bearing face. Type D durometer

shall be used for the backing of class III bearings. e

4.7.2 Tension and elongation tests. Tension and elongation tests shall
be conducted on straight type test specimens of rubber facing material in
accordance with method A of ASTM D 412. Tests shall be conducted on both aged

a Y

and unaged specimens (as applicable, for class I, II or III test specimens).

4,7.2.1 After oven aging for tension and elongation tests. Test specimens
of the rubber facing shall be subjected to circulating air at a temperature of
158 + 2°F for 96 hours. Tension and elongation tests shall be performed on the
strézght type specimens in accordance with method A of ASTM D 412 not less than
20 hours or more than 48 hours after removal from the 158°F environment.

4.7.3 Delamination test of rubber facing. The rubber facing material

e tested for evidence of delamination. Specimens cut in accordance with

) and 4.5.4(c) shall be immersed in methyl ethyl ketone at a temperature
of 73 + 3°F for 22 + 1/4 hours. After immersion, the specimens shall be examined
visually in a strong light for evidence of separation into layers by attempting

to separate the layers by hand.

4.7.4 Volume change test for rubber facing. The volume change of the
rubber facing shall be measured after immersing of a test specimen in water and
after immersing another test specimen in oil.

14
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4.7.4.1 Procedure for determining volume change. The volume of each test
specimen shall be measured by the water displacement method, in which the speci-
men is accurately weighed to the nearest milligram (mg) 1in air (W;) and in
distilled water (Wp) at room temperature. When weighing in water, care shall
be taken that the specimen is free from adhering air bubbles, and, {f necessary,
it may first be wetted by dipping into 95 percent ethyl alcohol and then
thoroughly rinsed with distilled water. After weighing, the specimen shall be
blotted dry with filter paper, completely immersed in 100 milliliters (mL) of
oil, and conditioned for 46 + 1/4 hours, at room temperature (77 to 87°F). At
the termination of the immersion period, the specimen shall be removed from
the oil dipped in 95 perceat ethyl alcohol, bottled lightly with filter paper,
and placed in a tared weighing bottle and weighed (W3). The specimen shall
then be removed from the bottle and weighed in distilled water (W;) in immediate
consecutive procedure to determine the displacement after test. The final
weighing shall be completed within 3 minutes after removal from the oil.

Calculation. The increase in volume shall be calculated as follows:

(W3-W4)—-(W1-¥W2)

Percentage iancrease in volume = x 100
(W1-W2)
4.7.4. Aging by water immersion. Specimens scheduled for volume change

testiag shall be 1mmer9ed for a period of 1 week in distilled water maintained
at a temperature of 73 + 3°F. Except remperature, immersion time, and the
immersion liquid (distilled water) the procedure for determining volume change
shall be as specified 1in 4.7.4.1.

4.7.4.3 Aging by oil immersion. Aging of the rubber facing for volume
change testing after oil immersion shall be as specified in 4.7.4.3.1.

4,7.4.3.1 Specimens for volume change tests shall be conditioned for
46 + 1/4 hours, at room temperature (77 to 87°F) in a petroleum base
oil with the following properties as specified in FED-STD-791: (AST™ oil no. 3
as specified in ASTM D 471 meets the requirement of this test fluid.)

(a) Viscosity, Saybolt Universal: 155 + 5 seconds (measured at
100°F).
(b) Aniline point: 57

1 °F.
(c) Flash point: 330 +

+1
S°F

bé(’:kiﬂg maieriai snaii oé getrerminéd vy measuring the force chu;n.cd to yull
the test strips from the backing at right angles to the interface surface. The
testing machine shall be power driven with a devise for continuously recording
graphically, the force in pounds required to strip the rubber from the backing.
The recorder shall be accurate within plus or minus 2 percent of the actual

pull force. The moving grip of the machine shall travel at the rate of 2 inches
per minute. The fixture which holds the test specimen shall be capable of being
moved, either manually or automatically, so that pull force is always at 90
degrees to the backing. If the rubber interface is curved, the specimen shall

be free to rotate parallel to the long axis of the specimen to insure that the

—
w
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pull is at right angles to the curvature. Test specimens shall be in accordance
with 4.5.3(e), 4.5.4(e), or 4.5.5(c), as applicable. Before the load is applied
the rubbet ehall be stripped from the backing at one end for a distance of ~
1y nch using a sharp knife. This tab is then
is applied at the rate of 2 inches per m
The autographic recorder shall be used gh 1
adhesion values over the full length of the test specimen. The average pul
force required to separate the bond shall be recorded. 1f the rubber face
material begins to tear instead of separating at the bond interface, a sharp

knife ahall be used to encourage separation at the bond 1ine by cutttn back
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4.7.5.1 Oven aging. Test specimens for adhesion testing shall be sub-
jected to circulating air at a temperature of 158 + 2°F for %6 hours. Following
oven aging, specimens shall be subjected to adhesion bond tests.

4.7.5.2 0il immersion aging. Test specimens for adhesion testing shall
be immersed in a petroleum base oil for a period of 46 + 1/4 hours at room
temperature of 68 to 75°F (ASTM oil no. 3 meets these requirements)

©
(a) Viscosity: 155 + 5 Saybolt Universal seconds at 100°F.
(b) Aniline point: 157 + 1°F.
(¢) Flash point: 330 + 5°F.

Following o0il immersion aging, specimens shall be subjected to adhesion bond test..—

VAN B - | O e et e L ncnad acn mon d oo m--_ o d mm i Emnew adlanlisic tantdnan

Ko/ edeD otawalel 1lulersil0n apPilly. 1eSL spelimens 101 aunes10ii teduLinyg
shall be immersed in substitute seawater for 45 days at room temperature of 68
to 75°F. The substitute seawater shall be in accordance with ASTM D 1141
(without heavy metals). Following seawater immersion aging, specimens shall
be subjected to adhesion bond tests.

4.7.5.4 Thermal cycle aging. Test specimens for adhesion testing shall
be thermally cycled by placing in a refrigerator at 32 to 35°F for a period of
8 + 1/2 hourg, removed and allowed to naturally return to a room temperature
of 68 to 75°F for 16 + 1/2 hours. This cycle shall be repeated until 30 cycles

have been completed. Five cycles shall be completed per week with specimens
being maintained at room temperature over the weekends. Following thermal
cycle aging, specimens shall be subjected to adhesion bond tests.

4.7.6 Performance tests. A bearing assembly or test specimen, or both,
ghall be gubjected to gerfo-_ance tests for wear rate and static and dynamic
friction coefficients, as described herein to determine acceptability of bearing

materials and design. For class I and III bearings, both wear rate and friction
coefficient tests shall be performed. For class II, only wear rate tests shall
be conducted. Test specimens and bearing components shall represent (a) the

N - - ,_-_ f Ay al .
material composition to be qualified by that particular manufacturer, {(b) the
dimensions and design specified in Drawing 803-1385664, and (c) the surface
fin!sh as snnn{f{nd in 2. 1(4) Samnleg for thege tesgts gahall be repregentative

nish a pecified in 3.2.1(d4). Samples for these tests ghal ep tat
of the product to be furnished to the Govermment uander this specification.

16
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4,7.6.1 Wear test. Three test specimens, prepared in accordance with
4,7.6.1.1 shall be tegted at David Y. Taylor Naval Ship Regsearch and Development
Center (DTNSRDC) Annapolis, MD. Each test specimen shall be identified by

permanent markings on the back face of the test piece. A journal, made in
accordance with figure 4, shall be used to measure wear (on the three specimens)
of the subject bearing material and journal. The thickness in the wearing

direction shall be measured to the nearest 0.001 inch for each specimen before

.
testing. The diameter of the journal shall also be measured to the nearest
0.001 inch. Each specimen shall be positioned so it contacts the journal in
the center (widthwige). Loads and journal speeds specified in MIL-P-18324

shall apply. The abrasive and lubricant specified in MIL~P-18324, shall be
evenly distributed across the specimen width. The lubricant shall be maintained
at 75 + 5°F. The length of the test for each specimen is 10 hours. The joutnal
diameter shall be measured in the area of heaviest wear to the nearest 0.001

2 et £_1T ol i mmmal o d eceem - M end 4_._ clad Alecv o n . ~E m~b o don

incn IOLLOWLII& eacn Upc(..uueu LESL- 10e mil fimMun ChniCKNéss O1 &acn BPCLLNCII
shall be measured to the nearest 0.001 inch. The wear shall be calculated by
subtracting the final from the initial measurement.

4,7.6.1.1 Preparation of wear test specimens. Wear test specimens shall
be cut from actual bearings and prepared as follows:

(a8) Class I and III - Wear samples shall be cut from the nc. 1
size stave bearings furnished for the friction tests. Three
specimens, each being 1 inch by 1 inch by the thickness of

the stave (normally 0.679=0.685 inch), shall be cut from the

central portion of a randomly selected stave. The flat bear-

ing surface shall be used to evaluate the wear characteristics

e representative of the bearings normally furnished

r ant

(b) Class II - Three specimens, each being 1 inch by 1 inch shall
be cut from the central portion of a fully molded bearing
providing at least 1/4-inch thickness of rubber bearing
surface to establish wear behavior. The rubber surface shall
be machined flat and be representative of bearings normally

furnished to the Government.

4.7.6.1.2 Wear test requirements. The average specimen wear shall be
computed from the three samples tested. The total journal wear shall be deter-
mined by subtracting the final minimum journal diameter from the original

diameter. The average bearing specimen wear shall not exceed 0.100 inch. The
total journal wear shall not exceed 0.030 inch. If in any test the wear exceeds
the thickness of the bearing surface, the product shall be failed and no

further tests shall be conducted on that material.

4.7.6.2 Friction tests. Tests shall be performed at DTNSRDC, Annapolis,
MD. For speeds below 40 revolutions per minute (r/min), a 10:1 ratio right
angle gearbox may be utilized to increase the torque available to rotate shaft

under reduced speeds. Compensation for the tare torque of the support bearings
and seal shall be made. A journal with a 6-3/4 inch o.d. made of 70-30 copper-
nickel shall be used for the friction test. The surface finish of the journal

shall be less than 32 microinches Rp. The bearing shall be immersed in clean
tap water at 75 b 5°F prior to friction test and during all subsequent static
and dynamic tests. Initial start up runs shall be performed at 60 r/min on

-
-~
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the stave assembly by lncreasing the radial bearing unit loading in 10 1b/in
increments until test loads of 40 1b/in? based upon projected area (length x
The rate of load application depends upon the frictional

diameter) is reached.
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behavior of the bearing and the limitations of the drive system. Load shall
be applied at a rate such that the torque will not exceed 500 inch pounds
(in~1b). If the 40 1b/in2 test load caunot be reached in an 8-hour period
to prepare for break in, due to high friction and torque loads exceeding 500

in-1lb, the subject bearing shall be considered failed and no further tests are

required. Once the 60 r/min, 40 1b/in2 load condition has been reached,
continuous operation will be performed under those conditions for 25 hours.

Torque shall be periodically recorded duriag the 25-hour break in.

break in, the speed of the journal shall be increased to 400 r/min from 60
r/min while under load of 40 1b/in2. Torque levels shall be recorded upon

reaching 400 r/min and after 15 minutes operation under that condition.
shall be changed to 250 r/min and data taken immediately and after 15 minutes.

This procedure shall be followed for the following speeds - 100, 60, 40, 30,
20, 10 and 5 r/min. Tare torque corrections shall be applied to account for
friction in the machine seals and bearings. Friction coefficients for the
dynamic conditions of 400, 250, 100, 60, 40, 30, 20, 10 and 5 r/min shall be
calculated based upon the formula:

Tpearing = £RP

where;
Tbearing

P

R

f

Following dynamic friction tests, static frictlon values shall be determined by
applying 40 1b/in2 load to the journal at rest.
to the input shaft of the right angle gearbox.
strip chart recorder during torgque build-up and breakaway.

corrected bearing torque in in-1b.

normal applied bearing radial load
in pounds.

journal radius in inches.

friction coefficient

plied for a length of time of 3 hours before torque is applied to rotate the

shaft. The test shall be duplicated three times and the average of those three

values of torque determined. The corresponding friction coefficient shall be

calculated using the formula asbove.

4.7.6.2.1 Friction test specimens.

0.001 inch.

18

Following

Speed

Torque shall be applied manually
Torque shall be recorded on a
Load shall be ap-

No. 1 size bearing staves in accord-
ance with Drawing 803-1385664 shall be cut into 15 pieces of 5-3/4 inches long
and furnished for friction and wear tests.
for conformance to the Drawing 803-1385664.
a bearing housing conforming to Drawing 803-1385664 for a 6-3/4 inch o.d. bear-
ing sleeve. The i.d. of the bearing assembly shall be measured to the nearest

Samples shall be mecasured to check
Twelve staves shall be installed in

et

|

i
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dyn_m{p friction coefficients

8 e
ious speed conditions shall be as

specified below:

(a) Dynamic friction coefficients.

Maximum acceptable

Speed friction coefficient
400 0.02
250 0.02
100 0.02
60 0.02
40 0.03
30 0.04
20 0.09
10 0.16
5 0.25

(b) Static friction coefficient. The average static friction
coefficient gshall not exceed 0.8.

If any of the friction coefficients of the static or dynamic conditions exceed
the above limits, the bearing shall be considered to have failed the perform-
ance test requirements.

4.8 1Inspection of packaging. Sample packages and packs, and the inspec-
tion of the preservation-packaging, packing and marking for shipment and storage
shall be in accordance with the requirements of section 5 and the documents

(The preparation for delivery requirements specified herein apply only
for direct Government acquisition. For the extent of applicability of the
preparation for delivery requirements of referenced documents listed in

section 2, see 6.4.)

5.1 Preservation, packaging, packing, and marking. Bearings shall be
preserved=-packaged level A or C, packed level A, B, or C as specified (see 6.2.1)

and marked in accordance with MIL-P=2845.

6. NOTES

6.1 Intended use. The bearings herein specified are intended for use in
supporting the rotating propulsion shafts for surface ships and submarines.

6.2 Ordering data.
. rgering datas

6.2.1 Acquisition requirements. Acquisition documents should specify
the following:

of this specification.
\
J e

~~ o~

nd date
T A
L ed

e

(a)
1 PR
D see
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{(c) Type, size, dimensions, toleramnces, and speclal requirements
required for machining or standard drawings as applicable
(see 3.3).

(d) 1If stern tube and strut bearings are to be manufactured other
than as specified in Drawing 803-1385664 (see 3.3.1).

(e) Levels of preservation, packaging, packing, and marking
required {(see 5.1).

(f) Certification requirement wherein the contractor states that
the materials and processes, used in the production of the

shipment bearings, have not changed since the most recent

qualification.
6.2.2 Data requirements. When this specification is used in an acquisi-
tion which incorporates a DD Form 1423, Contract Data Requirements List (CDRL),
the data rnq'{rnmnnrn {identified lgg shall be develoned as gn-gifigd bV an

the approved CDRL incorporated 1nto the contract. When the provisions of DAR
7-104.9(n)(2) are invoked and the DD Form 1423 is not used, the data specified

below shall be delivered by the contractor in accordance with the contract or
purchase order requirements. Deliverable data required by this specification
18 cited in the following naracranh.
-0 > A AL - AN J-\JLLUWLL.E HBLBEL“FIA‘
Paragraph no. Data requirement title Applicable DID no. Option
4.1.1 Inspection system program DI-R-4803 ——

pian

(Data item descriptions related to this specification, and identified in
section 6 will be approved and listed as such in DoD 5000. 19L., Vol. 11, AMSDL.
Copies of data item descriptions required by the contractors in connection with
specific acquisition functions should be obtained from the Naval Publications

and Forms Center or as directed by the contracting officer.)

6.2‘2.1 The data req_i‘em‘_fv of 6.2.2 and any tagk in section 3 a- or
S of this specification required to be performed to meet a data tequirement may
be waived by the contracting/acquisition activity upon certification by the

offeror that identical data were submitted by the of feror and accepted by the

Government under a previous contract for identical item acquired to this
specification. This does not apply to specific data which may be required for
each contract regardless of whether an identical item has been suplied previ-
ously (for example, test reports).

6.3 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 Qualified Products List QPL=1790]1 whether or not such products

have actually been so listed by that date. The attention of the contractors is
called to thege requirements, and manufacturers are urged to arrange to have the

ATYLaidINn e, <=0 S ilaEC L2l ila4a

roducts that they propose to offer to the Federal Government tested for quali-
fication in order that they may be eligible to be awarded contracts or puchase
orders for the products covered by this specification. The activity responsible

for the Qualified Products List is the Naval Sea Systems Command, SEA 5523,

-
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Department of the Navy, Washington, DC 20362 and information pertaining to
qualification of products may be obtained from the activity. Application for
qualification tests shall be made in accordance with "Provisions Governing
Quaiification SD-6" {(see 6.3.1).

6.3.1 Copies of "Provisions Governing Qualification SD-6" may be obtained
upon application to Commanding Officer, Naval Publications and Forms Center,
5801 Tabor Avenue, Philadelphia, PA 19120,

ontracted material and parts. The pre
f mermnd Ammssmanmta 1datad 4 P :1

Tféferenceg aocuments i1isted in s8eC
material and parts are acquired by the contractor for incorporation into the
equipment and lose their separate identity when the equipment is shipped.

6.5 Changes from previous issue. Asterisks are not used in this revision
to identify changes with respect to the previous issue, due to the extensive-
ness of the changes.

Preparing activity:
Navy - SH
(Project 3130-N602)
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FIGURE 1. Test specimen for adhesion testing class I
and class II1 stave bearing.
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I/

FIGURE 3. Test specimen for adhesion testing class 11
cylindrical bearing.
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Journal for measuring wear.

25

T e T L T A S S S S S

e e



Downloaded from http://www.everyspec.com

INSTRUCTIONS: In a continuing effort to make our standardization documents better, the DoD provides this form for use in
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suggestions. This form may be detached, folded along the lines indicated, taped along the loose edge (DO NOT STAPLE)}, and
mailed. In block 5, be as specific as possible about particular problem areas such as wording which required interpretation, was

too rigid, restrictive, looee, ambiguous, or was incompatible, and give proposed wording changes which would alleviate the
problems. Enter in block 6 any remarks not related to & specific paragraph of the document. If block 7 is filled out, an
scknowiedgement will be mailed to you within 30 days to let you know that your comments were received and are being

considered.

NOTE: This form may not be used to request copies of documents, nor to request waivers, deviations, or clarification of
specification requirements on current contracts. Comments submitted on this form do not constitute or imply suthorization
to waive any portion of the referenced document(s) or to amend contractual requirements.
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