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SECTION 35 05 40.17

SELF-LUBRICATED MATERIALS, FABRICATION, HANDLING, AND ASSEMBLY
08/ 20 CHG 1:  08/ 23

**************************************************************************
NOTE:   Thi s gui de speci f i cat i on cover s 
sel f - l ubr i cat ed bear i ng mat er i al s f or  wat er way and 
mar i ne const r uct i on.   These bear i ng mat er i al s ar e 
used f or  appl i cat i ons r angi ng f r om cr i t i cal  bear i ng 
appl i cat i ons t o l i ght  dut y and el ect r o- gal vani c 
i sol at i ng appl i cat i ons.   Thi s spec has been 
devel oped f or  USACE Ci vi l  Wor ks pr oj ect s.

I n accor dance wi t h ER 10- 1- 53,  t he USACE 
Hydr oel ect r i c Desi gn Cent er  ( HDC)  i n Por t l and OR i s 
desi gnat ed as t he Mandat or y Cent er  of  Exper t i se 
( MCX)  f or  hydr opower  engi neer i ng and desi gn.   HDC' s 
pol i cy i s t o use sel f - l ubr i cat i ng mat er i al s i n 
hydr ot ur bi ne appl i cat i ons.   For  appl i cat i ons 
i nvol v i ng t ur bi nes,  consul t  HDC ( Phone:  
503-808-4250). 

Sect i ons have al so been i ncl uded on sel f - l ubr i cat ed 
bear i ngs used f or  pr oduct  l ubr i cat ed ver t i cal  shaf t  
pumps.   Pr oduct  l ubr i cat ed pump bear i ngs ar e used 
f or  appl i cat i ons t hat  r equi r e mi ni mi zi ng or  
el i mi nat i ng t he exposur e t o pet r ol eum l ubr i cant s t o 
be i n compl i ance wi t h envi r onment al ,  bi ol ogi cal ,  or  
ot her  appl i cabl e r egul at i ons.  

Adher e t o UFC 1-300-02  Uni f i ed Faci l i t i es Gui de 
Speci f i cat i ons ( UFGS)  For mat  St andar d when edi t i ng 
t hi s gui de speci f i cat i on or  pr epar i ng new pr oj ect  
speci f i cat i on sect i ons.   Edi t  t hi s gui de 
speci f i cat i on f or  pr oj ect  speci f i c  r equi r ement s by 
addi ng,  del et i ng,  or  r evi s i ng t ext .   For  br acket ed 
i t ems,  choose appl i cabl e i t em( s)  or  i nser t  
appr opr i at e i nf or mat i on.

Remove i nf or mat i on and r equi r ement s not  r equi r ed i n 
r espect i ve pr oj ect ,  whet her  or  not  br acket s ar e 
present.

Comment s,  suggest i ons and r ecommended changes f or  
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t hi s gui de speci f i cat i on ar e wel come and shoul d be 
submi t t ed as a Criteria Change Request (CCR) .

**************************************************************************

PART 1   GENERAL

**************************************************************************
NOTE:   Use t hi s gui de speci f i cat i on i n conj unct i on 
wi t h EM 1110- 2- 1424 LUBRI CANTS AND HYDRAULI C FLUI DS,  
EM 1110- 2- 2610 Mechani cal  and El ect r i cal  Desi gn f or  
Lock and Dam Oper at i ng Equi pment ,  and EM 1110- 2- 3105 
Mechani cal  and El ect r i cal  Desi gn of  Pumpi ng St at i ons.

User s of  t hi s speci f i cat i on shoul d under st and t hat  
successf ul  per f or mance of  sel f - l ubr i cat ed mat er i al s 
r el i es on f act or s t hat  ar e not  cover ed under  t he 
scope of  t hi s speci f i cat i on.   These f act or s i ncl ude 
but  ar e not  l i mi t ed t o accur at e est i mat i on of  
appl i ed l oads,  adequat e al i gnment  of  sel f - l ubr i cat ed 
par t s i ncl udi ng t hei r  housi ngs and r unni ng sur f aces,  
and adequat e st i f f ness of  housi ngs and r unni ng 
sur f aces t o mat ch t he l oadi ng assumpt i ons made.  

Desi gner s need t o be awar e t hat  sel f - l ubr i cat ed 
par t s and mat er i al s have many di f f er ences i n 
pr oper t i es and behavi or  f r om t r adi t i onal  met al l i c  
suppl i ed- l ubr i cant  bear i ngs.   Successf ul  desi gn of  
sel f - l ubr i cat ed bear i ng syst ems r el i es on desi gner s 
t hat  under st and t hese di f f er ences as wel l  as 
accept abl e desi gn pr act i ces f or  sel f - l ubr i cat ed 
mat er i al s.   Desi gner s unf ami l i ar  wi t h 
sel f - l ubr i cat ed component s,  at  a mi ni mum,  shoul d 
have t hei r  desi gns and assumpt i ons t hor oughl y 
checked by qual i f i ed i ndi v i dual s f ami l i ar  wi t h 
sel f - l ubr i cat ed mat er i al  syst ems.

I t  i s  common f or  mi nor  desi gn det ai l s,  such as f i nal  
t ol er ances and f i t s,  t o be l ef t  f or  t he const r uct i on 
cont r act or  t o det er mi ne ( i n coor di nat i on wi t h t he 
sel f - l ubr i cat ed mat er i al  manuf act ur er ) .   However ,  
const r uct i on cont r act or s t ypi cal l y ar e not  qual i f i ed 
t o per f or m t he compl et e desi gn f or  sel f - l ubr i cat ed 
bear i ng syst ems.   As di scussed above successf ul  
desi gn of  sel f - l ubr i cat ed bear i ng syst ems r equi r es 
det ai l ed knowl edge of  bot h t he appl i cat i on and 
sel f - l ubr i cat ed mat er i al s.   Usi ng const r uct i on 
cont r act or s t o per f or m t he desi gn of  sel f - l ubr i cat ed 
bear i ng syst ems i s not  r ecommended.

Desi gner s ar e r esponsi bl e t o consul t  sel f - l ubr i cat ed 
mat er i al  manuf act ur er s t o ver i f y t hat  t he pr oduct s 
bei ng used ar e appr opr i at e f or  t he appl i cat i on.   
Sel f - l ubr i cat ed mat er i al  manuf act ur er s shoul d al so 
be consul t ed t o ver i f y t he use of  ot her  appr opr i at e 
desi gn det ai l s such as bear i ng wal l  t hi cknesses,  
i nst al l at i on f i t s ,  mat i ng mat er i al s,  sur f ace 
condi t i ons,  r unni ng cl ear ance f i t s,  edge chamf er s.

Some sel f - l ubr i cat ed component s ar e suscept i bl e t o 
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damage caused by edge l oadi ng.   The t est  pr ocedur e 
out l i ned i n CERL Techni cal  Repor t  99/ 104,  Gr easel ess 
Bushi ngs f or  Hydr opower  Appl i cat i ons t est s t he edge 
l oadi ng pr oper t i es of  mat er i al s wi t h a t aper ed t est  
s l eeve.   The sl ope of  t he t aper ed t est  s l eeve i s 
0. 229 degr ees ( 0. 004" / 1. 000" ) .    Act ual  
i nst al l at i ons shoul d be hel d t o t i ght er  al i gnment  
r equi r ement s t han t hi s pr ocedur e t est s f or .   Def i ne 
r equi r ed al i gnment  of  sel f - l ubr i cat ed component s on 
t he cont r act  pl ans i n accor dance wi t h an appl i cabl e 
code such as ASME Y14. 5 -  Di mensi oni ng and 
Tolerancing.

Consi der  i ncl udi ng sel f - l ubr i cat ed mat er i al  
f abr i cat or  qual i f i cat i ons and sel f - l ubr i cat ed 
mat er i al  i nst al l at i on pl ans as eval uat i on cr i t er i a 
used t o sel ect  a cont r act or .  

I ncl ude i n dr awi ngs a compl et e desi gn i ndi cat i ng t he 
char act er  of  t he wor k t o be per f or med and gi v i ng t he 
di mensi ons,  quant i t y,  l ocat i on,  assembl y det ai l s,  
and i nst al l at i on det ai l s of  each sel f - l ubr i cat ed 
component ,  housi ng,  and associ at ed r unni ng sur f ace.

I nf or mat i on has been i ncl uded i n t hi s speci f i cat i on 
f or  pr oduct  l ubr i cat ed pump bear i ngs.   Thi s 
i nf or mat i on has been i ncl uded as many of  t he 
mat er i al s used t o const r uct  t hese bear i ngs ar e t he 
same as t he mat er i al s cover ed i n t hi s speci f i cat i on 
f or  ot her  l ock and dam appl i cat i ons.    Thi s 
speci f i cat i on assumes t he pump manuf act ur er  wi l l  be 
r esponsi bl e t o sel ect  t he appr opr i at e pr oduct  
l ubr i cat ed bear i ngs.   The i nf or mat i on i n t hi s 
speci f i cat i on has been l i mi t ed t o t he l i s t  of  
par amet er s t hat  need t o be speci f i ed t o al l ow t he 
pump manuf act ur er  t o sel ect  appr opr i at e bear i ngs.   
Pr oduct  l ubr i cat ed i nf or mat i on i n t hi s speci f i cat i on 
shoul d be copi ed t o t he appl i cabl e pump 
speci f i cat i on f or  use.   

**************************************************************************

1.1   SUMMARY

This section specifies fabrication, handling, cleaning, and installation 
requirements for self-lubricated materials and their mating running 
surfaces.

1.2   REFERENCES

**************************************************************************
NOTE:   Thi s par agr aph i s used t o l i s t  t he 
publ i cat i ons c i t ed i n t he t ext  of  t he gui de 
speci f i cat i on.   The publ i cat i ons ar e r ef er r ed t o i n 
t he t ext  by basi c desi gnat i on onl y and l i s t ed i n 
t hi s par agr aph by or gani zat i on,  desi gnat i on,  dat e,  
and t i t l e.

Use t he Ref er ence Wi zar d' s Check Ref er ence f eat ur e 
when you add a Ref er ence I dent i f i er  ( RI D)  out si de of  
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t he Sect i on' s Ref er ence Ar t i c l e t o aut omat i cal l y 
pl ace t he r ef er ence i n t he Ref er ence Ar t i c l e.   Al so 
use t he Ref er ence Wi zar d' s Check Ref er ence f eat ur e 
t o updat e t he i ssue dat es.

Ref er ences not  used i n t he t ext  wi l l  aut omat i cal l y 
be del et ed f r om t hi s sect i on of  t he pr oj ect  
speci f i cat i on when you choose t o r econci l e 
r ef er ences i n t he publ i sh pr i nt  pr ocess.

**************************************************************************

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by 
the basic designation only.

ASTM INTERNATIONAL (ASTM)

ASTM A148/A148M (2020; E 2020) Standard Specification for 
Steel Castings, High Strength, for 
Structural Purposes

ASTM A564/A564M (2019) Standard Specification for 
Hot-Rolled and Cold-Finished Age-Hardening 
Stainless Steel Bars and Shapes

ASTM B584 (2022) Standard Specification for Copper 
Alloy Sand Castings for General 
Applications

ASTM B929 (2017) Standard Specification for 
Copper-Nickel-Tin Spinodal Alloy Rod and 
Bar

ASTM D149 (2020) Dielectric Breakdown Voltage and 
Dielectric Strength of Solid Electrical 
Insulating Materials at Commercial Power 
Frequencies

ASTM D412 (2016; R 2021) Standard Test Methods for 
Vulcanized Rubber and Thermoplastic 
Elastomers - Tension

ASTM D570 (1998; E 2010; R 2010) Standard Test 
Method for Water Absorption of Plastics

ASTM D695 (2010) Standard Test Method for 
Compressive Properties of Rigid Plastics

ASTM D2240 (2015; E 2017) Standard Test Method for 
Rubber Property - Durometer Hardness

ASTM D3846 (2008) Standard Test Method for In-Plane 
Shear Strength of Reinforced Plastics

U.S. ARMY CORPS OF ENGINEERS (USACE)

CERL TR 99/104 (1999) Greaseless Bushings for Hydropower 
Applications: Program, Testing, and Results
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1.3   SUBMITTALS

**************************************************************************
NOTE:   Revi ew submi t t al  descr i pt i on ( SD)  def i ni t i ons 
i n Sect i on 01 33 00 SUBMI TTAL PROCEDURES and edi t  
t he f ol l owi ng l i s t ,  and cor r espondi ng submi t t al  
i t ems i n t he t ext ,  t o r ef l ect  onl y t he submi t t al s 
r equi r ed f or  t he pr oj ect .   The Gui de Speci f i cat i on 
t echni cal  edi t or s have cl assi f i ed t hose i t ems t hat  
r equi r e Gover nment  appr oval ,  due t o t hei r  compl exi t y 
or  cr i t i cal i t y,  wi t h a " G. "   Gener al l y,  ot her  
submi t t al  i t ems can be r evi ewed by t he Cont r act or ' s 
Qual i t y Cont r ol  Syst em.   Onl y add a “ G”  t o an i t em,  
i f  t he submi t t al  i s  suf f i c i ent l y i mpor t ant  or  
compl ex i n cont ext  of  t he pr oj ect .

For  Ar my pr oj ect s,  f i l l  i n t he empt y br acket s 
f ol l owi ng t he " G"  c l assi f i cat i on,  wi t h a code of  up 
t o t hr ee char act er s t o i ndi cat e t he appr ovi ng 
aut hor i t y.   Codes f or  Ar my pr oj ect s usi ng t he 
Resi dent  Management  Syst em ( RMS)  ar e:   " AE"  f or  
Ar chi t ect - Engi neer ;  " DO"  f or  Di st r i ct  Of f i ce 
( Engi neer i ng Di v i s i on or  ot her  or gani zat i on i n t he 
Di st r i ct  Of f i ce) ;  " AO"  f or  Ar ea Of f i ce;  " RO"  f or  
Resi dent  Of f i ce;  and " PO"  f or  Pr oj ect  Of f i ce.   Codes 
f ol l owi ng t he " G"  t ypi cal l y ar e not  used f or  Navy,  
Ai r  For ce,  and NASA pr oj ect s.

The " S"  c l assi f i cat i on i ndi cat es submi t t al s r equi r ed 
as pr oof  of  compl i ance f or  sust ai nabi l i t y  Gui di ng 
Pr i nci pl es Val i dat i on or  Thi r d Par t y Cer t i f i cat i on 
and as descr i bed i n Sect i on 01 33 00 SUBMI TTAL 
PROCEDURES.

Choose t he f i r st  br acket ed i t em f or  Navy,  Ai r  For ce 
and NASA pr oj ect s,  or  choose t he second br acket ed 
i t em f or  Ar my pr oj ect s.

**************************************************************************

Government approval is required for submittals with a "G" or "S" 
classification.  Submittals not having a "G" or "S" classification are 
[for Contractor Quality Control approval.][for information only.  When 
used, a code following the "G" classification identifies the office that 
will review the submittal for the Government.]  Submit the following in 
accordance with Section 01 33 00  SUBMITTAL PROCEDURES:

SD-01 Preconstruction Submittals

Assembly and Installation Plan ; G[,[___]]

SD-02 Shop Drawings

Shop Drawings ; G

[ Field Installation Drawings ]; G[,[___]]

SD-03 Product Data
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Self-Lubricated Material Product Data ; G[,[___]]

[ Seal Product Data ; G[,[___]] ]

SD-07 Certificates

[ Manufacturer's Experience Record ; G[,[___]] ]

[ Self-Lubricated Material Manufacturer's Warranty ]; G[,[___]]

[ FCB Material Certifications ; G[,[___]] ]

SD-09 Manufacturer's Field Reports

Post-Assembly QC Report

Acceptance Test Report

SD-10 Operation and Maintenance Data

Operation and Maintenance Manuals ; G[,[___]]

[ 1.4   MANUFACTURER'S QUALIFICATIONS

**************************************************************************
NOTE:   Thi s r equi r ement  doesn' t  add much val ue i f  
onl y FCB mat er i al s ar e bei ng speci f i ed because 
pr oduct s ar e l i mi t ed t o a pr equal i f ed l i s t .   I f  onl y 
FCB mat er i al s ar e bei ng speci f i ed r emovi ng t hi s 
sect i on i s r ecommended.

**************************************************************************

Self-lubricated material manufacturer must have a minimum of 5 years 
experience in manufacturing self-lubricated materials.  Submit a 
Manufacturer's Experience Record  which details the number of years the 
manufacturer has been fabricating self-lubricated materials and a 
description of at least [five][three][one][_____] previous, separate, 
similar installations within the last 5 years.

] 1.5   HANDLING

Handle self-lubricated components in a manner that does not damage or 
deform the self-lubricated material.  Handle components that are the 
mating running surfaces of self-lubricated materials in a manner that does 
not damage or scratch the surface finish of the running surfaces.  Do not 
allow self-lubricated components or their mating running surfaces to come 
into contact with chains, shackles, hooks, wire ropes, or other rigging 
that can damage them.  Perform lifting, maneuvering, and securing of 
self-lubricated components and their mating running surfaces with fabric 
straps or other non-marring rigging.  Replace self-lubricated components 
and components that are the mating running surfaces of self-lubricated 
components, at no cost to the Government, if they are scratched, nicked, 
chipped, marred, or otherwise damaged prior to the Government taking 
possession of the component.

1.6   SHIPPING AND TRANSPORT

Package self-lubricated components and components that are the mating 
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running surfaces of self-lubricated components in a manner that protects 
them from damage during shipping and transport.  Package self-lubricated 
components in crates or protective boxes with adequate padding prior to 
shipping or transport.  If self-lubricated components are installed in a 
larger assembly that does not fit within a crate secure protective 
coverings over the self-lubricated components prior to shipping and 
transport.

1.7   SHOP DRAWINGS

Prepare and submit Shop Drawings  for the self-lubricated components 
covered under this specification. Within the shop drawings show the 
complete fabrication dimensions and tolerances, installed dimensions and 
tolerances, component details, and material types of the self-lubricated 
components [and seals].  If the contract drawings only show a fit class or 
require the self-lubricated material manufacturer to determine the fit 
then detail the specific dimensions and tolerances of the fit in the shop 
drawings and indicate they are for Government approval. Show the same unit 
system on the shop drawings that was used in the contract drawings. 

[ 1.8   FIELD INSTALLATION DRAWINGS

**************************************************************************
NOTE:   Removi ng t hi s sect i on i f  f i el d i nst al l at i on 
dr awi ngs cover i ng t he sel f - l ubr i cat ed component s ar e 
r equi r ed i n a di f f er ent  speci f i cat i on sect i on.

**************************************************************************

Prepare and submit Field Installation Drawings  for the self-lubricated 
components covered under this specification. In the field installation 
drawings show the self-lubricated components in their installed 
configuration and show the post installation dimensions, tolerances, and 
alignment requirements.

][ 1.9   WARRANTY

**************************************************************************
NOTE:   Consi der  addi ng mi ni mum war r ant y c l ai m
r esponse t i mes based on t he cr i t i cal i t y of  t he
syst em.  For  exampl e,  f ai l ur es r esul t i ng i n del ays
t o navi gat i on or  t he i noper abi l i t y  of  syst ems
i nt egr al  t o f l ood pr ot ect i on equi pment  shoul d
r equi r e f ast er  r esponse t i mes.   Al so consi der  basi ng 
t he war r ant y per i od on how much t i me i t  wi l l  t ake 
f or  a syst em t o oper at e t o an ext ent  wher e you' r e 
conf i dent  t he bear i ng i s wor ki ng pr oper l y.

**************************************************************************

Guarantee self-lubricated components for a period of [2] years from the 
date of acceptance. Guarantee replacement parts for [2] years from date of
replacement. Provide warranty against defective materials, design, and
workmanship. In cases where the equipment manufacturer's advertised
minimum guarantee is in excess of 2 years, it remains in force for its
full period. Upon receipt of notice from the Government of failure
of a self-lubricated components during the warranty period, provide new 
replacement self-lubricated components [promptly][within 4 weeks][_____] 
at no additional cost to the Government.  Submit the Self-Lubricated 
Material Manufacturer's Warranty . ]

SECTION 35 05 40.17  Page 9



[ 1.10   SELF-LUBRICATED COMPONENTS

**************************************************************************
NOTE:   Thi s sect i on can be used t o i dent i f y t he 
sel f - l ubr i cat ed mat er i al s t he Cont r act or  must  
pr ovi de under  t hi s cont r act .   Fai l ur e Cr i t i cal  
Bear i ngs ( FCB)  shoul d be cl ear l y i dent i f i ed 
especi al l y wher e a mi x of  FCB and non- FCB 
appl i cat i ons ar e pr esent .  I f  sel f - l ubr i cat ed 
mat er i al s ar e cal l ed out  bot h i n t he speci f i cat i ons 
and cont r act  dr awi ngs make sur e t o use ver bat i m 
l anguage f or  t he component  names i n each document .

**************************************************************************

Self-lubricated components covered under this specification are listed 
below or shown on the contract drawings.  In addition, self-lubricated 
components that the Government has designated as a Failure Critical 
Bearing (FCB) are listed below or shown on the contract drawings.  FCB 
requirements are outlined in sections below.  Self-lubricated components 
that are not designated as FCB must meet the general self-lubricated 
material requirements detailed in section 2.1 below.  Provide the 
following self-lubricated components:

TABLE 1:
Self-Lubricated Component

Name
Quantity Required Failure Critical Bearing

(FCB)

[Component 1 name]
[Example: Trunnion Bushing]

[____] [Yes][No]

[Component 2 name]
[Example: Thrust Washer]

[____] [Yes][No]

[Component 3 name]
[Example: Gate Connection 
Bushing]

[____] [Yes][No]

]

PART 2   PRODUCTS

2.1   GENERAL SELF-LUBRICATED MATERIAL REQUIREMENTS

**************************************************************************
NOTE:  The oper at i ng t emper at ur e r ange r equi r ement  i s 
based on what  woul d l i kel y be seen i n a t ypi cal  l ock 
and dam appl i cat i on.   Thi s r ange i s commonl y 
achi evabl e f or  sel f - l ubr i cat ed mat er i al s.

A sel f - l ubr i cat ed mat er i al ' s  wat er  absor pt i on and 
t her mal  expansi on behavi or  shoul d be account ed f or  
by f ol l owi ng t he mat er i al  manuf act ur er ' s 
r ecommendat i ons on i nt er f er ence and cl ear ance f i t s.  
Use t he wat er  absor pt i on r equi r ement  i f  t her e' s a 
speci al  need f or  your  appl i cat i on t o l i mi t  t he 
expansi on behavi or  of  a mat er i al .   I f  t he 
manuf act ur er s r ecommendat i ons ar e bei ng f ol l owed f or  
f i t s  t he wat er  absor pt i on l anguage can be r emoved.

Di el ect r i c st r engt h i s an i mpor t ant  pr oper t y of  
sel f - l ubr i cat ed mat er i al s as gal vani c cor r osi on can 
j eopar di ze t he per f or mance of  t he bear i ng.   Suppl i ed 
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l ubr i cant  met al l i c  bear i ngs r el y on t he l ubr i cant  t o 
pr event  gal vani c cor r osi on.   Desi gner s shoul d 
consi der  t he sensi t i v i t y of  t hei r  appl i cat i on t o 
gal vani c cor r osi on and use t he di el ect r i c st r engt h 
r equi r ement  bel ow i f  pr event i on of  gal vani c 
cor r osi on i n needed ( a di el ect r i c st r engt h of  50V/ mm 
shoul d pr event  gal vani c cor r osi on f or  c i v i l  wor ks 
appl i cat i ons) .  Remove t he di el ect r i c st r engt h 
r equi r ement  i f  t he sel f - l ubr i cat ed mat er i al  wi l l  
have br onze sur f aces i n cont act  wi t h t he mat i ng 
r unni ng sur f ace of  t he bear i ng ( such as a pl ugged 
br onze sel f - l ubr i cat ed mat er i al ) .

Gr aphi t e i s an el ect r i cal l y conduct i ve mat er i al  and 
can cause sever e gal vani c cor r osi on wi t h ot her  
el ect r i cal l y conduct i ve mat er i al s such as met al s 
used f or  bear i ng r unni ng sur f aces.   However ,  I f  a 
sel f - l ubr i cat ed mat er i al  cont ai ni ng gr aphi t e meet s 
t he mi ni mum di el ect r i c st r engt h r equi r ement  t hen i t  
shoul d pr event  gal vani c cor r osi on i n a t ypi cal  
mar i ne envi r onment .

The r equi r ement  f or  sel f - l ubr i cat i on t o be 
cont i nuous and wi t hout  measur abl e gaps f or  t he f ul l  
sel f - l ubr i cat ed sur f ace i n cont act  wi t h t he mat i ng 
r unni ng sur f ace may be needed f or  appl i cat i ons t hat  
r egul ar l y onl y have smal l  r anges of  movement .   For  
t hese appl i cat i ons pl ugged br onze or  ot her  t ypes of  
mat er i al s t hat  don' t  meet  t hi s r equi r ement  may not  
be t he best  choi ce f or  successf ul  per f or mance.   I f  
t he r ange of  movement  i s l ar ge enough t hi s 
r equi r ement  may not  be r el evant  and can be r emoved.

The dynami c bear i ng pr essur e r equi r ement  i n t hi s 
sect i on shoul d be consi der ed t he absol ut e upper  end 
of  al l owabl e bear i ng pr essur e dur i ng oper at i on.   
Composi t e sel f - l ubr i cat ed mat er i al s can be br i t t l e 
and may f ai l  due t o edge l oadi ng at  hi gh bear i ng 
pr essur es.  EM- 1110- 2- 2610 ME EE desi gn had gui dance 
f or  al l owabl e and r ecommended bear i ng pr essur es.

**************************************************************************

Submit Self-Lubricated Material Product Data  showing the material[s] 
selected for use are in compliance with the requirements of this 
specification.  Self-lubricated materials must:

a.  Be approved by the material manufacturer for use in [submerged and 
marine environments][environments exposed to all weather 
conditions][____].

b.  Have an operating temperature range of  [-34] [_____] to [93] [_____] 
degrees C  [-30] [_____] to [200] [_____] degrees F .

c.  Be approved by the material manufacturer for a dynamic bearing 
pressure of 69 MPa  at least 10,000 psi .

[ d.  Have a water absorption of less than [0.1][0.2][0.3] percent increase 
in weight for long term immersion as tested in accordance with 
ASTM D570. ]
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[ e.  Have a minimum dielectric strength of 50V/mm, as tested in accordance 
with ASTM D149, for surfaces of the self-lubricated materials that 
come into contact with bearing running surfaces . ]

[ f.  Be continuous and without measurable gaps for the full
self-lubricated material surface that contacts the mating running 
surface. ]

2.1.1   Fabric or Fiber Reinforced Polymer Self-Lubricated Materials

In addition to the general self-lubricated material requirements in 
section 2.1 above fabric or fiber reinforced polymer self-lubricated 
materials must:

a.  Be fabricated with isopthalic polyester, orthophthalic polyester, 
vinylester, or epoxy resin.

b.  Have polyester reinforcement, or a combination of polyester and 
polytetrafluoroethylene (PTFE) sheet fabric or fiber strand.

c.  Have a minimum compressive yield strength of  103 MPa  15,000 psi  as 
tested in accordance with ASTM D695 with the load applied 
perpendicular to the fabric/fiber layers.

d.  Have a minimum in-plane shear strength of  69 MPa  10,000 psi  as tested 
in accordance with ASTM D3846.

2.1.2   Polymer Coating Self-Lubricated Materials

**************************************************************************
NOTE:  Coat i ng t hi ckness and backer  mat er i al  
sel ect i on var y wi t h each appl i cat i on.   Consul t  
sel f - l ubr i cat ed mat er i al  manuf act ur er s f or  
appr opr i at e sel ect i ons f or  your  appl i cat i on.

Over  t he l ast  sever al  year s,  sever al  hi gh pr of i l e 
f ai l ur es have occur ed wi t h pol ymer  coat ed bear i ngs.  
These bear i ngs ar e hi ghl y suscept i bl e t o edge 
l oadi ng f ai l ur es and hi ghl y sensi t i ve t o 
par t i cul at es l i ke sand or  gr i t ,  whi ch has been a 
sour ce of  f ai l ur e i n sever al  i nst ances.  These 
bear i ngs can be a sui t abl e sel ect i on f or  many 
appl i cat i ons,  but  t hey shoul d be sel ect ed and 
speci f i ed ver y car ef ul l y.  I f  used under wat er ,  
r obust ,  wat er t i ght  seal s ar e r ecommended t o keep 
cont ami nant s out  of  t he bear i ng.

**************************************************************************

In addition to the general self-lubricated material requirements in 
section 2.1 above polymer coated self-lubricated materials must:

a.  Have a minimum of  [0.38][0.51][0.64] mm  [0.015][0.020][0.025] inches  
self-lubricated coating thickness after final machining.  

b.  Have a minimum compressive strength at failure of  241 MPa  at least 
20,000 psi  as tested by the material manufacturer.

SECTION 35 05 40.17  Page 12



c.  Have a coating backer material fabricated from [copper nickel alloy in 
accordance with ASTM B929, UNS C72900][copper alloy in accordance with 
ASTM B584] [stainless steel in accordance with ASTM A564/A564M , UNS 
S17400, Type 630, Condition [H1025] [H1075] [H1100]] [glass fiber 
reinforced composite].

d.  Have an mechanical bond strength developed between the self-lubricated 
coating and backer material as the primary method of securing the 
self-lubricated coating.  Mechanical fasteners, keys, or other keepers 
are not acceptable to retain the self-lubricated coating or transfer 
load between the coating and backer.

2.1.3   Extruded Homogeneous Polymer Self-Lubricated Materials

In addition to the general self-lubricated material requirements in 
section 2.1 above extruded homogeneous self-lubricated materials must:

b.  Have a minimum compressive yield strength of  138 MPa  20,000 psi  as 
tested in accordance with ASTM D695.

2.1.4   Plugged Bronze Self-Lubricated Materials 

**************************************************************************
NOTE:   Gr aphi t e pl ugged br onze sel f - l ubr i cat ed 
mat er i al s can r esul t  i n gal vani c cor r osi on i n a 
mar i ne or  submer ged envi r onment  when used agai nst  a 
di ssi mi l ar  met al  such as a st ai nl ess st eel .  Make 
sur e t hat  gal vani c cor r osi on behavi or  i s consi der ed 
i n t he desi gn i f  usi ng a pl ugged br onze mat er i al .  
PTFE pl ugged br onze does not  have si gni f i cant  
cor r osi on concer ns.  

The sel f - l ubr i cat ed pl ugs used i n pl ugged br onze 
mat er i al s ar e i nt er mi t t ent l y spaced and may not  be 
i deal  f or  appl i cat i ons wi t h smal l  r anges of  
movement .   Di scuss t he r equi r ed pl ug spaci ng wi t h 
sel f - l ubr i cat ed mat er i al  manuf act ur er s and r equi r e a 
pl ug spaci ng t hat  accommodat es t he mi ni mum r ange of  
movement  f or  your  appl i cat i on.   

Opt i onal  r equi r ement s i n sect i on 2. 1e ( di el ect r i c 
st r engt h r equi r ement )  and 2. 1f  ( r equi r ement  f or  
sel f - l ubr i cat ed mat er i al  t o be cont i nuous and 
wi t hout  measur abl e gaps f or  t he f ul l
sel f - l ubr i cat ed mat er i al  sur f ace) excl ude t he use of  
gr aphi t e pl ugged br onze mat er i al s.   Remove t hese 
sect i ons i f  usi ng a pl ugged br onze mat er i al .

The speci f i c  al l oy sel ect ed f or  t he base mat er i al  
wi l l  depend on a var i et y of  f act or s,  such as 
cor r osi on r esi st ance,  wear ,  vel oci t y,  har dness 
r equi r ement s,  machi neabi l i t y .   Consul t  wi t h 
manuf act ur er s t o det er mi ne t he speci f i c  r ecommended 
al l oys f or  your  appl i cat i on.

**************************************************************************

In addition to the general self-lubricated material requirements in 
section 2.1 above plugged bronze self-lubricated materials must:
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a.  Have a base material fabricated from [a copper alloy in accordance 
with ASTM B584][an aluminum bronze in accordance with ASTM A148/A148M
][_____].

b.  Have self-lubricating plug recesses machined perpendicular to the 
bearing surface extending at least 0.25 inches  deep.

c.  Have a self-lubricating plug material appropriate for the application 
that provides the primary lubrication for the bearing. 

d.  Utilize a self-lubricating plug material that does not cause galvanic 
corrosion with the mating running surface material.

e.  Have self-lubricating plugs arranged in a uniform overlapping pattern 
spaced no greater than 69 MPa [ [10][15][20] deg ][ [0.5][0.75][1.0] inches
] apart in the direction of bearing movement and extending no further 
than 0.25 inches  from the edge of the bearing surface.

f.  Have a minimum compressive yield strength of 103 MPa 20,000 psi , as 
rated by the self-lubricated material manufacturer.

[ 2.2   FAILURE CRITICAL BEARINGS (FCB)

**************************************************************************
NOTE:   Thi s sect i on desi gnat es addi t i onal
per f or mance,  t est i ng,  and QC r equi r ement s f or
cr i t i cal  bear i ngs.  These r equi r ement s come wi t h
addi t i onal  cost  and shoul d be used f or  appl i cat i ons
wher e t he cr i t i cal  nat ur e of  t he appl i cat i on
j ust i f i es t he addi t i onal  cost .  Remove t hi s sect i on
i f  i t  does not  appl y.

Def i ni t i on of  a f ai l ur e cr i t i cal  bear i ng can be
t ai l or ed as necessar y f or  a speci f i c  pr oj ect .

**************************************************************************

Failure critical bearings are bearing or bushing applications where failure
could potentially result in damage to critical systems or, applications
where repair or replacement of a failed bearing or bushing would result in
a loss of service or operation of a critical system. The designation FCB
means failure critical bearing. FCB's are determined by the Government and
are identified on the Contract drawings or in the Contract specifications.

2.2.1   FCB Material Qualifications

**************************************************************************
NOTE:   CERL TR 99/ 104 i s avai l abl e t hr ough t he
Def ense Techni cal  I nf or mat i on Cent er  ( dt i c. mi l ) .

**************************************************************************

The following is required for a material to be considered acceptable for
FCB applications:

a.  The material must have been tested by the procedure defined in
CERL TR 99/104 .

b.  The material must receive a performance score of 350 or above for both
wet and dry testing as evaluated by the USACE Hydro Electric Design
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Center (HDC) in Portland, Oregon, using the bearing rating system in
CERL TR 99/104  Appendix F.

c.  The material manufacturer must sign a release agreement allowing 
public distribution of the material's test results.

2.2.2   Approved FCB Materials

**************************************************************************
NOTE:   For  an updat ed l i s t  of  mat er i al  per f or mance 
scor es cont act  t he USACE Hydr oel ect r i c Desi gn Cent er  
( HDC)  ( Phone:  503- 808- 4250) .

Over  t he l ast  sever al  year s,  sever al  hi gh pr of i l e 
f ai l ur es have occur ed wi t h pol ymer  coat ed bear i ngs.  
These bear i ngs ar e hi ghl y suscept i bl e t o edge 
l oadi ng f ai l ur es and hi ghl y sensi t i ve t o 
par t i cul at es l i ke sand or  gr i t ,  whi ch has been a 
sour ce of  f ai l ur e i n sever al  i nst ances.  These 
bear i ngs can be a sui t abl e sel ect i on f or  many 
appl i cat i ons,  but  t hey shoul d be sel ect ed and 
speci f i ed ver y car ef ul l y.  I f  used under wat er ,  r obust  
wat er t i ght  seal s ar e r ecommended t o keep 
cont ami nant s out  of  t he bear i ng.

**************************************************************************

The following list of materials meet FCB requirements:   

TABLE 2:
FCB Material Name Manufacturer General Material

Construction

Triboglide 15M+ ACM Composite Bearings 
Americas

Fabric Reinforced Polymer

All True Hydro 2069-ATHB All True Designs Fabric Reinforced Polymer

CIP Hydro Columbia Industrial Products Fabric Reinforced Polymer

Devatex 522 Federal Mogul Corporation Fiber Reinforced Polymer

Devatex 552 Federal Mogul Corporation Fiber Reinforced Polymer

HPF Glacier Garlock Bearings Fabric Reinforced Polymer

HPM Glacier Garlock Bearings Fabric Reinforced Polymer

HPMB Glacier Garlock Bearings Fabric Reinforced Polymer

P302-PTFE 
(previous name: D-Glide FT)

GrayGo International 
(previous name: Drie-D 
Americas)

Fabric Reinforced Polymer

Karon V - bronze backed Kamatics Corporation Polymer Coating - Bronze 
Backed

Karon V - composite backed Kamatics Corporation Polymer Coating - Composite 
Backed
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C417 Trelleborg Sealing Solutions 
(previous name: Orkot 
Engineering Plastics)

Fabric Reinforced Polymer

TXM-M Trelleborg Sealing Solutions 
(previous name: Orkot 
Engineering Plastics)

Fabric Reinforced Polymer

Lubron HX Lubron Bearing Systems Polymer Coating - Bronze 
Backed

Submit FCB Material Certifications  from the material manufacturer stating 
that the chemical formulations, manufacturing processes and overall 
structure of the materials supplied are identical to those of the bearings 
that meet the approved FCB materials above.

] 2.3   VERIFICATION OF FABRICATION DETAILS

**************************************************************************
NOTE:   The sur f ace f i ni sh and har dness of  t he mat i ng 
component  of  a sel f - l ubr i cat ed mat er i al  has a l ar ge 
ef f ect  on t he successf ul  oper at i on of  t hat  
sel f - l ubr i cat ed mat er i al .   Runni ng sur f aces 
t ypi cal l y need t o be f abr i cat ed wi t h a Rockwel l  
har dness number  bet ween 30 and 40 on t he Rockwel l  C 
scal e ( HRC 30 -  HRC 40)  i n accor dance wi t h ASTM 
E18.   Sel f - l ubr i cat ed mat er i al s i n appl i cat i ons wi t h 
i nf r equent  ser vi ce t ypi cal l y r equi r e no r ougher  t han 
a 0. 8 µm 32 mi cr o- i nches sur f ace f i ni sh.   Sur f ace 
f i ni shes,  t ypi cal l y no r ougher  t han 0. 4 µm 16 
micro-inches  ar e r equi r ed f or  appl i cat i on t hat  have 
f r equent  ser vi ce.   These r equi r ement s can of t en be 
over l ooked by cont r act or s and sub- cont r act or s t hat  
ar e not  f ami l i ar  wi t h sel f - l ubr i cat ed mat er i al s.

The backi ng sur f ace and r unni ng sur f ace may come 
i nt o cont act  i f  t he sel f - l ubr i cat ed coat i ng f ai l s.   
St ai nl ess backi ng wi t h a st ai nl ess r unni ng sur f ace 
has caused sever e gal l i ng on mul i t pl e pr oj ect s af t er  
t he coat i ng f ai l ed.   Sel ect i ng a combi nat i on whi ch 
r esul t s i n br onze on st ai nl ess combi nat i on i s 
pr ef er abl e s i nce t hat  combi nat i on can wor k as a dr y 
bear i ng.   Many pr oj ect s have al so pr ovi ded auxi l i ar y 
gr ease gr ooves t o al l ow suppl ement al  l ubr i cat i on i f  
t he sel f - l ubr i cat ed mat er i al  f ai l s .

**************************************************************************

Verify that the fabrication and installation details shown meet the 
self-lubricated material manufacturer's recommendations.  Specifically, 
verify that:

a. Surface finish and hardness requirements shown for self-lubricated 
material mating running surfaces are in compliance with the 
self-lubricated material manufacturer's recommendations.
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b. Self-lubricated material clearance fits, interference fits, and 
tolerances shown comply with the self-lubricated material 
manufacturer's recommendations.

If these fabrication and installation details are outside of the 
self-lubricated material manufacturer's recommendations [notify the 
Government by submitting a Request for Information] [notify the Government 
by submitting a variance request on the shop drawings] [notify the 
Contracting Officer Representative].

2.4   Seals

**************************************************************************
NOTE:  The use of  physi cal  seal s f or  sel f - l ubr i cat ed 
bushi ngs/ bear i ngs i s an i mpor t ant  consi der at i on f or  
desi gner s.   Desi gner s shoul d r emember  t hat  f or  a 
t r adi t i onal  gr eased br onze bear i ng t he gr ease i s not  
onl y l ubr i cat i ng but  i s al so hel pi ng t o seal  t he 
bear i ng.   Sel f - l ubr i cat ed mat er i al s pr ovi de t hei r  
own l ubr i cat i on but  do not  pr ovi de t hei r  own seal .   

Addi ng a physi cal  seal  can hel p keep debr i s and 
cont ami nant s out  of  t he bear i ng whi ch keeps f r i ct i on 
l ow and mi ni mi zes t he pot ent i al  f or  abr asi ve wear .   

I n gener al ,  i t ' s  r ecommended t hat  physi cal  seal s ar e 
used f or  cr i t i cal  bear i ngs.   However ,  ot her  f act or s 
t hat  shoul d be consi der ed when maki ng t hi s deci s i on 
i ncl ude t he pot ent i al  f or  debr i s or  cont ami nant s t o 
ent er  t he bushi ng/ bear i ng,  t he bushi ng/ bear i ng' s 
nat ur al  t endency t o evacuat e debr i s or  cont ami nant s,  
and t he abr asi on r esi st ance char act er i st i cs of  t he 
chosen mat er i al  const r uct i on( s) .

Ther e ar e many accept abl e mat er i al s and 
conf i gur at i ons t hat  can be used f or  physi cal  seal s.   
The mat er i al  choi ces pr esent ed her e have been used 
i n sel f - l ubr i cat ed mat er i al  bushi ng/ bear i ng desi gns 
and ar e pr ovi ded her e as sampl e seal  mat er i al s f or  
consi der at i on.  Tai l or  t hi s spec sect i on t o t he t ypes 
of  seal s sel ect ed f or  t he desi gn.  

El ast omer i c o- r i ngs ar e commonl y used f or  st at i c 
j oi nt  seal s.   These ar e desi gned t o be compr essed 
wi t h t he assembl y of  t he j oi nt  t o pr ovi de posi t i ve 
cont act  t o excl ude debr i s,  and ot her  cont ami nant s.   
Low f r i ct i on pol ymer  l i p seal s ar e commonl y used f or  
dynami c j oi nt  seal s.   PTFE i s a ver y common 
sel ect i on because of  i t s  l ow f r i ct i on,  abi l i t y  t o 
r un wi t hout  gr ease or  oi l ,  and chemi cal l y r esi st i ve 
pr oper t i es.   A bent  met al  spr i ng or  compr essed 
o- r i ng i s t ypi cal l y used t o ener gi ze t he l i p seal  
( pr ovi de posi t i ve cont act )  when t he j oi nt  i s  
assembl ed.   These t ypes of  seal s ar e t ypi cal l y 
r eadi l y avai l abl e f r om seal  manuf act ur er s as t hey 
ar e commonl y used on mechani cal  shaf t s and cyl i nder s.

**************************************************************************

Submit Seal Product Data  showing the seals selected for use are in 
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compliance with the requirements of this specification.

2.4.1   Static Seals

Static seals must be synthetic ethylene propylene elastomeric o-rings 
meeting the following material requirements:

PHYSICAL TEST TEST VALUE TEST METHOD SPECIFICATION

Durometer Hardness (Shore 
Type A)

65 to 75  ASTM D2240

Tensile Strength 10 MPa 1450 psi (minimum) ASTM D412

Elongation at Break 150 percent minimum ASTM D412

200 percent Modulus 6 MPa 900 psi (minimum) ASTM D412

2.4.2   Dynamic Seals

Dynamic seals must:

a.  Be lip seals or face seals designed to exclude [rainwater][silt][heavy 
splash and mist][debris and contaminants] from the self-lubricated 
bearing.

b.  Be suitable for use in a [submerged][high splash][outdoor]environment.

c.  Be energized with springs fabricated from stainless steel or 
elastomeric o-rings to provide positive contact between the components 
being sealed.

d.  Be molded or extruded from a polytetrafluoroethylene (PTFE) resin with 
appropriate fillers to achieve the performance requirements 
appropriate for the self-lubricated material seal application.

e.  Be suitable for running without external lubrication.

[ 2.5   PRODUCT LUBRICATED PUMP BEARINGS

**************************************************************************
NOTE:   I f  used,  t hi s sect i on shoul d be copi ed i nt o 
an appl i cabl e pump speci f i cat i on.   I f  pump bear i ngs 
ar e not  bei ng used r emove t hi s sect i on.

**************************************************************************

Submerged pump bearing must be [product lubricated][externally supplied 
water lubricated] and meet the following requirements:

a.  Fabricated from an elastomeric material or polymer composite material 
and not require petroleum lubricants for operation.

b.  Operate in [brackish][fresh] water that may contain [sand] [silt] 
[vegetative trash].

c.  Does not require service or replacement for [50,000] [_____] operating 

SECTION 35 05 40.17  Page 18



hours. ]

PART 3   EXECUTION

3.1   FABRICATION

Fabricate self-lubricated components and their mating running surfaces to 
the materials, dimensions, tolerances, and qualities shown.  Fabricate 
self-lubricated components in accordance with the self-lubricated material 
manufacturer's recommendations.

3.2   TEST FITTING

Test the fit of self-lubricated components with their mating surfaces [in 
the presence of the Contracting Officer Representative] prior to 
transporting components on site.

3.3   INTERFERENCE FITTING OF SELF-LUBRICATED MATERIALS

3.3.1   Preparation of Interference Fit Surfaces

Prior to interference fitting:

a.  Remove coatings such as paint, galvanizing, and anodizing from the 
interference fit surfaces of the bushing/bearing housing.

b.  Clean the interference fit surfaces of the bushing/bearing and housing 
of oil, grease, cutting fluids, or other substances.

c.  Prepare the interference fit surfaces of the bushing/bearing in 
accordance with the self-lubricated material manufacturer's 
recommendations.

3.3.2   Press-Fitting

Press fit self-lubricated components in accordance with the material 
manufacturer's recommendations.  Do not use hammer blows or other impact 
type loading to press fit self-lubricated components.  Use a method to 
press fit self-lubricated components that provides a smooth and constant 
force such as a hydraulic or other style of press.  Protect components 
from damage during the press fitting process.

3.3.3   Shrink-Fitting

Perform shrink fitting by lowering the temperature of the inner component 
to a point where the outside diameter shrinks adequately to avoid 
interference with the outside part.  Use a method to lower the temperature 
of self-lubricated materials that is approved by the self-lubricated 
material manufacturer and submitted with the Assembly and Installation 
Plan.  Ensure shrink-fit components are fully seated and prevented from 
moving prior to allowing the parts to return to ambient temperature.

3.4   MECHANICAL FASTENING OF SELF-LUBRICATED COMPONENTS

Install self-lubricated components in accordance with the approved 
Assembly and Installation Plan.  Use [300 series stainless steel 
fasteners] [_____] to install self-lubricated components unless otherwise 
noted.  Install fasteners [with a thread locker and] to a torque value 
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that does not damage or distort the self-lubricated materials.  Determine 
the self-lubricated material manufacturer's maximum allowable amount of 
wear for the self-lubricated component.  Install fasteners so that no part 
of the fastener extends beyond the fully worn running surface of the 
self-lubricated material.

3.5   BONDING INSTALLATION

**************************************************************************
NOTE:   I nst al l at i on of  sel f - l ubr i cat ed mat er i al s 
usi ng bondi ng adhesi ves have had mi xed r esul t s f or  
pr evi ous i nst al l at i ons.   I n gener al ,  bonded 
i nst al l at i ons ar e much mor e chal l engi ng t o per f or m 
successf ul l y.   Pr evi ous chal l enges have i ncl uded 
di f f i cul t i es wi t h wor ki ng wi t h bondi ng adhesi ves,  
mai nt ai ni ng component  al i gnment  dur i ng bondi ng,  and 
per f or mi ng accel er at ed t emper at ur e cur i ng of  bondi ng 
adhesi ves wi t hout  post - cur i ng t he sel f - l ubr i cat ed 
mat er i al s.   Over al l ,  bondi ng i nst al l at i ons r equi r e a 
hi gh l evel  of  ski l l  and cr af t smanshi p t o per f or m 
successf ul l y and t hese qual i f i cat i ons ar e ext r emel y 
di f f i cul t  t o speci f y i n a cont r act .   I n addi t i on,  
t her e' s t ypi cal l y no advant age t o a bonded 
i nst al l at i on over  i nt er f er ence f i t t i ng or  mechani cal  
f ast eni ng.   Ther ef or e,  bonded i nst al l at i ons ar e not  
recommended. 

**************************************************************************

Installing self-lubricated materials with a bonding adhesive is not 
permitted.

3.6   INSTALLATION PLAN

Submit an Assembly and Installation Plan  showing the proposed method to 
assemble and install the self-lubricated components.  Include pre-assembly 
fabrication dimensions, a description of the [interference fitting 
procedure][mechanical fastening procedure including installation torques], 
post-assembly dimensions, installation procedure,[seal installation 
procedure including any methods to temporarily support the seals during 
assembly,] method to measure and confirm the alignment requirements.  
Government approval of the plan does not relieve the requirement to 
provide a successful installation.

3.7   VERIFYING DIMENSIONS AFTER INSTALLATION

**************************************************************************
NOTE:   The i nner  and out er  di amet er  of  
sel f - l ubr i cat ed bushi ngs can change si gni f i cant l y 
af t er  i nt er f er ence f i t t i ng.   Consul t  t he 
sel f - l ubr i cat ed mat er i al  manuf act ur er  f or  
pr e- i nt er f er ence f i t  di mensi ons t o achi eve t he 
desi r ed post - i nt er f er ence f i t  di mensi ons.   
Manuf act ur er ' s can t ypi cal l y accur at el y pr edi ct  t he 
pr e- i nt er f er ence f i t  di mensi ons r equi r ed.   However ,  
somet i mes post - i nt er f er ence f i t  machi ni ng i s 
r equi r ed t o meet  f i nal  di mensi ons.
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Some sel f - l ubr i cat ed mat er i al s ar e f abr i cat ed wi t h a 
l ayer  of  pr emi um gr ade mat er i al  appl i ed onl y at  t he 
r unni ng sur f ace of  t he par t .   Thi s i s a common 
pr act i ce and can be used t o s i gni f i cant l y r educe 
mat er i al  cost s.   I f  t hi s pr act i ce i s used an 
adequat e t hi ckness of  pr emi um gr ade mat er i al  needs 
t o be pr ovi ded t o al l ow post - i nt er f er ence f i t  
machining.

**************************************************************************

After [shop assembly] [field installation], measure self-lubricated 
components to verify contract required dimensions and alignment 
requirements are met.  If assembly dimensions are not met, machine or hone 
the self-lubricated materials to achieve the required dimensions.  Perform 
machining and honing of self-lubricated components in accordance with the 
self-lubricated material manufacturer's recommendations.  Some 
self-lubricated materials are fabricated with a layer of premium grade 
material applied only at the running surface of the part.  Provide enough 
premium grade material at running surfaces to allow for post-assembly 
machining.  After completing the installation photograph the 
[bearing/bushing][self-lubricated component] showing the installed 
condition.  Submit a Post-Assembly QC Report  detailing the measured 
dimensions and alignment tolerances after assembly and showing compliance 
with the approved Assembly and Installation Plan.  [Include color 
photographs of the [bearing/bushing][self-lubricated component] showing 
the installed condition.]

3.8   ASSEMBLY OF MATING COMPONENTS

3.8.1   Cleaning

Prior to final installation, clean self-lubricated materials and their 
running surfaces of oil, dirt, and debris using a method recommended by 
the self-lubricated material manufacturer.

[ 3.8.2   Seal Installation

**************************************************************************
NOTE:   Del et e t hi s sect i on i f  physi cal  seal s ar e not  
used.

**************************************************************************

Install seals in accordance with the approved Assembly and Installation 
Plan.  [Temporary support of seals for assembly/installation may be 
performed with cyanoacrylate adhesive applied in small amounts at several 
locations equally spaced around seal grooves.]

] 3.8.3   Final Installation

Do not force components together in a manner that causes binding of the 
running surfaces of the components.  Do not use lubricants to assemble 
self-lubricated components unless otherwise specified.

[ 3.9   ACCEPTANCE TESTING

**************************************************************************
NOTE:   Remove i f  accept ance t est i ng i s cover ed under  
a di f f er ent  spec sect i on.   Tai l or  t he accept ance 
t est i ng t o your  speci f i c  appl i cat i on.  I t ' s  
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r ecommended t hat  t he desi gner  devel op
a checkl i st s f or  al l  t est i ng or  ver i f i cat i ons need 
t o ensur e t he bear i ng syst em i s f unct i oni ng 
cor r ect l y.   I t ' s  al so r ecommended t hat  accept ance 
t est i ng i s wi t nessed and si gned of f  by al l  concer ned 
par t i es such as t he cust omer  or  st akehol der s.

**************************************************************************

[Notify the Contracting Officer in writing at least [14] calendar days 
before performing acceptance testing. Perform acceptance testing in the 
presence of the Contracting Officer unless waived in writing.] Create an 
acceptance test report form to document the procedure to perform the test 
operation and monitoring required in this section.  Verify the following 
requirements have been completed prior to starting acceptance testing:

[ a.  Self-lubricated component installation is complete and components of 
the bearing system have been fully assembled. ]

[ b.  The self-lubricated component installed dimensions, tolerance, and 
alignments have been measured and found to comply with the 
installation requirements shown. ]

[ c.  The Post-Assembly QC Report  has been finalized and approved by the 
Government. ]

[ d.  Fasteners and have been installed and torqued to their final values. ]

3.9.1   Test Operation and Monitoring

**************************************************************************
NOTE:   Use t hi s sect i on t o descr i be t he cycl i ng t hat  
needs t o be per f or med f or  t he bear i ng syst em.   Some 
gener al  exampl es ar e pr ovi ded but  t hi s sect i on needs 
t o be t ai l or ed t o your  speci f i c  appl i cat i on.

**************************************************************************

[In the presence of the Contracting Officer Representative][operate the 
[bearing system] through [5][10][_____] rotation cycles][operate the 
[bearing system] for [1 hour][2 hours][_____]][Perform test operation at 
[_____] load and [_____] speed].  During test operation monitor the 
[bearing system] for:

[ a.  Evidence of bending, warping, permanent deformation, cracking, or 
malfunction of components. ]

[ b.  Abnormal noise, stick-slip movements, vibration, or overheating of the 
self-lubricated components. ]

[ c.  Evidence of bearing movement or deformation. ]

Stop test operation immediately if any of these deficiencies are 
observed.  Investigate and correct deficiencies prior to proceeding with 
test operations.  After completing test operation the [Contracting Officer 
Representative] will examine the [bearing system] and, if found to comply 
with the contract requirements, it will be accepted [by signature by all 
parties].  [Signatures and acceptance will not occur until deficiencies 
have been corrected.]
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3.9.2   Test Report

Upon successful completion [and signoff] of the acceptance tests submit an 
Acceptance Test Report  documenting the test operations performed, the 
monitoring checks performed, deficiencies discovered and their resolution, 
[and showing final signoff by all parties].

] 3.10   OPERATION AND MAINTENANCE MANUALS

[In addition to the requirements of Section 01 78 00  CLOSEOUT SUBMITTALS,] 
[Provide][five][three][_____][printed and bound][PDF format] [legible] 
copies of the following information in the Operation and Maintenance 
Manuals .  All information must be the most current and approved copy, 
reflecting any changes made during the construction process: 

a.  Shop Drawings .

[ b.  Field Installation Drawings . ]

c.  Self-Lubricated Material Product Data .

[ d.  Seal Product Data . ]

[ e.  Self-Lubricated Material Manufacturer's Warranty . ]

[ f.  FCB Material Certifications . ]

g.  Post-Assembly QC Report

h.  Acceptance Test Report

[ i.  Photographs showing the installed self-lubricated components ]

[ j.  Guidance for when self-lubricated components need to be replaced ]

3.11   TRAINING

Provide field training conducted by the [self-lubricated material 
manufacturer] [erecting engineer] for operating staff after each system is 
functionally complete but prior to final acceptance.  The training must be 
given for a period of not less than [four][_____] hours.  Cover 
[operation], [inspection], and [maintenance] of [the self-lubricated 
bearing systems]  include the items contained in the operation and 
maintenance manuals.  Do not perform training until operation and 
maintenance manuals have been approved.  Provide [four weeks] [_____] 
advance notice of the scheduled training.  [Record video and audio of 
training conducted  and provide two CD-ROM copies of the training.  
Provide MPEG-2 or MPEG-1 format to be compatible with common DVD players 
in the United States.]

        -- End of Section --
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