
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
USACE /  NAVFAC /  AFCEC UFGS- 35 05 40. 17 ( August  2020)

Change 1 -  08/ 23

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Pr epar i ng Act i v i t y:   USACE Super sedi ng
UFGS- 35 05 40. 17 ( May 2014)

UNI FI ED FACI LI TI ES GUI DE SPECI FI CATI ONS

Ref er ences ar e i n agr eement  wi t h UMRL dat ed Apr i l  2024
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

SECTI ON TABLE OF CONTENTS

DI VI SI ON 35 -  WATERWAY AND MARI NE CONSTRUCTI ON

SECTI ON 35 05 40. 17

SELF- LUBRI CATED MATERI ALS,  FABRI CATI ON,  HANDLI NG,  AND ASSEMBLY

08/ 20 CHG 1:  08/ 23

PART 1   GENERAL

  1. 1   SUMMARY
  1. 2   REFERENCES
  1. 3   SUBMI TTALS
  1. 4   MANUFACTURER' S QUALI FI CATI ONS
  1. 5   HANDLI NG
  1. 6   SHI PPI NG AND TRANSPORT
  1. 7   SHOP DRAWI NGS
  1. 8   FI ELD I NSTALLATI ON DRAWI NGS
  1. 9   WARRANTY
  1. 10   SELF- LUBRI CATED COMPONENTS

PART 2   PRODUCTS

  2. 1   GENERAL SELF- LUBRI CATED MATERI AL REQUI REMENTS
    2. 1. 1   Fabr i c or  Fi ber  Rei nf or ced Pol ymer  Sel f - Lubr i cat ed Mat er i al s
    2. 1. 2   Pol ymer  Coat i ng Sel f - Lubr i cat ed Mat er i al s
    2. 1. 3   Ext r uded Homogeneous Pol ymer  Sel f - Lubr i cat ed Mat er i al s
    2. 1. 4   Pl ugged Br onze Sel f - Lubr i cat ed Mat er i al s
  2. 2   FAI LURE CRI TI CAL BEARI NGS ( FCB)
    2. 2. 1   FCB Mat er i al  Qual i f i cat i ons
    2. 2. 2   Appr oved FCB Mat er i al s
  2. 3   VERI FI CATI ON OF FABRI CATI ON DETAI LS
  2. 4   Seal s
    2. 4. 1   St at i c Seal s
    2. 4. 2   Dynami c Seal s
  2. 5   PRODUCT LUBRI CATED PUMP BEARI NGS

PART 3   EXECUTI ON

  3. 1   FABRI CATI ON
  3. 2   TEST FI TTI NG
  3. 3   I NTERFERENCE FI TTI NG OF SELF- LUBRI CATED MATERI ALS

SECTI ON 35 05 40. 17  Page 1



    3. 3. 1   Pr epar at i on of  I nt er f er ence Fi t  Sur f aces
    3. 3. 2   Pr ess- Fi t t i ng
    3. 3. 3   Shr i nk- Fi t t i ng
  3. 4   MECHANI CAL FASTENI NG OF SELF- LUBRI CATED COMPONENTS
  3. 5   BONDI NG I NSTALLATI ON
  3. 6   I NSTALLATI ON PLAN
  3. 7   VERI FYI NG DI MENSI ONS AFTER I NSTALLATI ON
  3. 8   ASSEMBLY OF MATI NG COMPONENTS
    3. 8. 1   Cl eani ng
    3. 8. 2   Seal  I nst al l at i on
    3. 8. 3   Fi nal  I nst al l at i on
  3. 9   ACCEPTANCE TESTI NG
    3. 9. 1   Test  Oper at i on and Moni t or i ng
    3. 9. 2   Test  Repor t
  3. 10   OPERATI ON AND MAI NTENANCE MANUALS
  3. 11   TRAI NI NG

- -  End of  Sect i on Tabl e of  Cont ent s - -

SECTI ON 35 05 40. 17  Page 2



* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
USACE /  NAVFAC /  AFCEC UFGS- 35 05 40. 17 ( August  2020)

Change 1 -  08/ 23

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Pr epar i ng Act i v i t y:   USACE Super sedi ng
UFGS- 35 05 40. 17 ( May 2014)

UNI FI ED FACI LI TI ES GUI DE SPECI FI CATI ONS

Ref er ences ar e i n agr eement  wi t h UMRL dat ed Apr i l  2024
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

SECTI ON 35 05 40. 17

SELF- LUBRI CATED MATERI ALS,  FABRI CATI ON,  HANDLI NG,  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 
pr esent .

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 Cr i t er i a 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 
Tol er anci ng.

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

Thi s sect i on speci f i es f abr i cat i on,  handl i ng,  c l eani ng,  and i nst al l at i on 
r equi r ement s f or  sel f - l ubr i cat ed mat er i al s and t hei r  mat i ng r unni ng 
sur f aces.

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 publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by 
t he basi c desi gnat i on onl y.

ASTM I NTERNATI ONAL ( ASTM)

ASTM A148/ A148M ( 2020;  E 2020)  St andar d Speci f i cat i on f or  
St eel  Cast i ngs,  Hi gh St r engt h,  f or  
St r uct ur al  Pur poses

ASTM A564/ A564M ( 2019)  St andar d Speci f i cat i on f or  
Hot - Rol l ed and Col d- Fi ni shed Age- Har deni ng 
St ai nl ess St eel  Bar s and Shapes

ASTM B584 ( 2022)  St andar d Speci f i cat i on f or  Copper  
Al l oy Sand Cast i ngs f or  Gener al  
Appl i cat i ons

ASTM B929 ( 2017)  St andar d Speci f i cat i on f or  
Copper - Ni ckel - Ti n Spi nodal  Al l oy Rod and 
Bar

ASTM D149 ( 2020)  Di el ect r i c Br eakdown Vol t age and 
Di el ect r i c St r engt h of  Sol i d El ect r i cal  
I nsul at i ng Mat er i al s at  Commer ci al  Power  
Fr equenci es

ASTM D412 ( 2016;  R 2021)  St andar d Test  Met hods f or  
Vul cani zed Rubber  and Ther mopl ast i c 
El ast omer s -  Tensi on

ASTM D570 ( 1998;  E 2010;  R 2010)  St andar d Test  
Met hod f or  Wat er  Absor pt i on of  Pl ast i cs

ASTM D695 ( 2010)  St andar d Test  Met hod f or  
Compr essi ve Pr oper t i es of  Ri gi d Pl ast i cs

ASTM D2240 ( 2015;  E 2017)  St andar d Test  Met hod f or  
Rubber  Pr oper t y -  Dur omet er  Har dness

ASTM D3846 ( 2008)  St andar d Test  Met hod f or  I n- Pl ane 
Shear  St r engt h of  Rei nf or ced Pl ast i cs

U. S.  ARMY CORPS OF ENGI NEERS ( USACE)

CERL TR 99/ 104 ( 1999)  Gr easel ess Bushi ngs f or  Hydr opower  
Appl i cat i ons:  Pr ogr am,  Test i ng,  and Resul t s
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1. 3   SUBMI TTALS

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

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

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  or  " S"  
c l assi f i cat i on.   Submi t t al s not  havi ng a " G"  or  " S"  c l assi f i cat i on ar e 
[ f or  Cont r act or  Qual i t y Cont r ol  appr oval . ] [ f or  i nf or mat i on onl y.   When 
used,  a code f ol l owi ng t he " G"  c l assi f i cat i on i dent i f i es t he of f i ce t hat  
wi l l  r evi ew t he submi t t al  f or  t he Gover nment . ]   Submi t  t he f ol l owi ng i n 
accor dance wi t h Sect i on 01 33 00 SUBMI TTAL PROCEDURES:

SD- 01 Pr econst r uct i on Submi t t al s

Assembl y and I nst al l at i on Pl an;  G[ , [ ___] ]

SD- 02 Shop Dr awi ngs

Shop Dr awi ngs;  G

[ Fi el d I nst al l at i on Dr awi ngs] ;  G[ , [ ___] ]

SD- 03 Pr oduct  Dat a
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Sel f - Lubr i cat ed Mat er i al  Pr oduct  Dat a;  G[ , [ ___] ]

[ Seal  Pr oduct  Dat a;  G[ , [ ___] ] ]

SD- 07 Cer t i f i cat es

[ Manuf act ur er ' s Exper i ence Recor d;  G[ , [ ___] ] ]

[ Sel f - Lubr i cat ed Mat er i al  Manuf act ur er ' s War r ant y] ;  G[ , [ ___] ]

[ FCB Mat er i al  Cer t i f i cat i ons;  G[ , [ ___] ] ]

SD- 09 Manuf act ur er ' s Fi el d Repor t s

Post - Assembl y QC Repor t

Accept ance Test  Repor t

SD- 10 Oper at i on and Mai nt enance Dat a

Oper at i on and Mai nt enance Manual s;  G[ , [ ___] ]

[ 1. 4   MANUFACTURER' S QUALI FI CATI ONS

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
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.

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

Sel f - l ubr i cat ed mat er i al  manuf act ur er  must  have a mi ni mum of  5 year s 
exper i ence i n manuf act ur i ng sel f - l ubr i cat ed mat er i al s.   Submi t  a 
Manuf act ur er ' s Exper i ence Recor d whi ch det ai l s t he number  of  year s t he 
manuf act ur er  has been f abr i cat i ng sel f - l ubr i cat ed mat er i al s and a 
descr i pt i on of  at  l east  [ f i ve] [ t hr ee] [ one] [ _____]  pr evi ous,  separ at e,  
s i mi l ar  i nst al l at i ons wi t hi n t he l ast  5 year s.

] 1. 5   HANDLI NG

Handl e sel f - l ubr i cat ed component s i n a manner  t hat  does not  damage or  
def or m t he sel f - l ubr i cat ed mat er i al .   Handl e component s t hat  ar e t he 
mat i ng r unni ng sur f aces of  sel f - l ubr i cat ed mat er i al s i n a manner  t hat  does 
not  damage or  scr at ch t he sur f ace f i ni sh of  t he r unni ng sur f aces.   Do not  
al l ow sel f - l ubr i cat ed component s or  t hei r  mat i ng r unni ng sur f aces t o come 
i nt o cont act  wi t h chai ns,  shackl es,  hooks,  wi r e r opes,  or  ot her  r i ggi ng 
t hat  can damage t hem.   Per f or m l i f t i ng,  maneuver i ng,  and secur i ng of  
sel f - l ubr i cat ed component s and t hei r  mat i ng r unni ng sur f aces wi t h f abr i c 
st r aps or  ot her  non- mar r i ng r i ggi ng.   Repl ace sel f - l ubr i cat ed component s 
and component s t hat  ar e t he mat i ng r unni ng sur f aces of  sel f - l ubr i cat ed 
component s,  at  no cost  t o t he Gover nment ,  i f  t hey ar e scr at ched,  ni cked,  
chi pped,  mar r ed,  or  ot her wi se damaged pr i or  t o t he Gover nment  t aki ng 
possessi on of  t he component .

1. 6   SHI PPI NG AND TRANSPORT

Package sel f - l ubr i cat ed component s and component s t hat  ar e t he mat i ng 
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r unni ng sur f aces of  sel f - l ubr i cat ed component s i n a manner  t hat  pr ot ect s 
t hem f r om damage dur i ng shi ppi ng and t r anspor t .   Package sel f - l ubr i cat ed 
component s i n cr at es or  pr ot ect i ve boxes wi t h adequat e paddi ng pr i or  t o 
shi ppi ng or  t r anspor t .   I f  sel f - l ubr i cat ed component s ar e i nst al l ed i n a 
l ar ger  assembl y t hat  does not  f i t  wi t hi n a cr at e secur e pr ot ect i ve 
cover i ngs over  t he sel f - l ubr i cat ed component s pr i or  t o shi ppi ng and 
t r anspor t .

1. 7   SHOP DRAWI NGS

Pr epar e and submi t  Shop Dr awi ngs f or  t he sel f - l ubr i cat ed component s 
cover ed under  t hi s speci f i cat i on.  Wi t hi n t he shop dr awi ngs show t he 
compl et e f abr i cat i on di mensi ons and t ol er ances,  i nst al l ed di mensi ons and 
t ol er ances,  component  det ai l s,  and mat er i al  t ypes of  t he sel f - l ubr i cat ed 
component s [ and seal s] .   I f  t he cont r act  dr awi ngs onl y show a f i t  c l ass or  
r equi r e t he sel f - l ubr i cat ed mat er i al  manuf act ur er  t o det er mi ne t he f i t  
t hen det ai l  t he speci f i c  di mensi ons and t ol er ances of  t he f i t  i n t he shop 
dr awi ngs and i ndi cat e t hey ar e f or  Gover nment  appr oval .  Show t he same uni t  
syst em on t he shop dr awi ngs t hat  was used i n t he cont r act  dr awi ngs.  

[ 1. 8   FI ELD I NSTALLATI ON DRAWI NGS

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
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.

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

Pr epar e and submi t  Fi el d I nst al l at i on Dr awi ngs f or  t he sel f - l ubr i cat ed 
component s cover ed under  t hi s speci f i cat i on.  I n t he f i el d i nst al l at i on 
dr awi ngs show t he sel f - l ubr i cat ed component s i n t hei r  i nst al l ed 
conf i gur at i on and show t he post  i nst al l at i on di mensi ons,  t ol er ances,  and 
al i gnment  r equi r ement s.

] [ 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.

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

Guar ant ee sel f - l ubr i cat ed component s f or  a per i od of  [ 2]  year s f r om t he 
dat e of  accept ance.  Guar ant ee r epl acement  par t s f or  [ 2]  year s f r om dat e of
r epl acement .  Pr ovi de war r ant y agai nst  def ect i ve mat er i al s,  desi gn,  and
wor kmanshi p.  I n cases wher e t he equi pment  manuf act ur er ' s adver t i sed
mi ni mum guar ant ee i s i n excess of  2 year s,  i t  r emai ns i n f or ce f or  i t s
f ul l  per i od.  Upon r ecei pt  of  not i ce f r om t he Gover nment  of  f ai l ur e
of  a sel f - l ubr i cat ed component s dur i ng t he war r ant y per i od,  pr ovi de new 
r epl acement  sel f - l ubr i cat ed component s [ pr ompt l y] [ wi t hi n 4 weeks] [ _____]  
at  no addi t i onal  cost  t o t he Gover nment .   Submi t  t he Sel f - Lubr i cat ed 
Mat er i al  Manuf act ur er ' s War r ant y. ]
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[ 1. 10   SELF- LUBRI CATED 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 .

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

Sel f - l ubr i cat ed component s cover ed under  t hi s speci f i cat i on ar e l i s t ed 
bel ow or  shown on t he cont r act  dr awi ngs.   I n addi t i on,  sel f - l ubr i cat ed 
component s t hat  t he Gover nment  has desi gnat ed as a Fai l ur e Cr i t i cal  
Bear i ng ( FCB)  ar e l i s t ed bel ow or  shown on t he cont r act  dr awi ngs.   FCB 
r equi r ement s ar e out l i ned i n sect i ons bel ow.   Sel f - l ubr i cat ed component s 
t hat  ar e not  desi gnat ed as FCB must  meet  t he gener al  sel f - l ubr i cat ed 
mat er i al  r equi r ement s det ai l ed i n sect i on 2. 1 bel ow.   Pr ovi de t he 
f ol l owi ng sel f - l ubr i cat ed component s:

TABLE 1:
Sel f - Lubr i cat ed Component

Name
Quant i t y Requi r ed Fai l ur e Cr i t i cal  Bear i ng

( FCB)

[ Component  1 name]
[ Exampl e:  Tr unni on Bushi ng]

[ ____] [ Yes] [ No]

[ Component  2 name]
[ Exampl e:  Thr ust  Washer ]

[ ____] [ Yes] [ No]

[ Component  3 name]
[ Exampl e:  Gat e Connect i on 
Bushi ng]

[ ____] [ Yes] [ No]

]

PART 2   PRODUCTS

2. 1   GENERAL SELF- LUBRI CATED MATERI AL REQUI REMENTS

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
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.

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

Submi t  Sel f - Lubr i cat ed Mat er i al  Pr oduct  Dat a showi ng t he mat er i al [ s]  
sel ect ed f or  use ar e i n compl i ance wi t h t he r equi r ement s of  t hi s 
speci f i cat i on.   Sel f - l ubr i cat ed mat er i al s must :

a.   Be appr oved by t he mat er i al  manuf act ur er  f or  use i n [ submer ged and 
mar i ne envi r onment s] [ envi r onment s exposed t o al l  weat her  
condi t i ons] [ ____] .

b.   Have an oper at i ng t emper at ur e r ange of  [ - 34]  [ _____]  t o [ 93]  [ _____]  
degr ees C [ - 30]  [ _____]  t o [ 200]  [ _____]  degr ees F.

c.   Be appr oved by t he mat er i al  manuf act ur er  f or  a dynami c bear i ng 
pr essur e of 69 MPa at  l east  10, 000 psi .

[ d.   Have a wat er  absor pt i on of  l ess t han [ 0. 1] [ 0. 2] [ 0. 3]  per cent  i ncr ease 
i n wei ght  f or  l ong t er m i mmer si on as t est ed i n accor dance wi t h 
ASTM D570. ]
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[ e.   Have a mi ni mum di el ect r i c st r engt h of  50V/ mm,  as t est ed i n accor dance 
wi t h ASTM D149,  f or  sur f aces of  t he sel f - l ubr i cat ed mat er i al s t hat  
come i nt o cont act  wi t h bear i ng r unni ng sur f aces . ]

[ f .   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 t hat  cont act s t he mat i ng r unni ng 
sur f ace. ]

2. 1. 1   Fabr i c or  Fi ber  Rei nf or ced Pol ymer  Sel f - Lubr i cat ed Mat er i al s

I n addi t i on t o t he gener al  sel f - l ubr i cat ed mat er i al  r equi r ement s i n 
sect i on 2. 1 above f abr i c or  f i ber  r ei nf or ced pol ymer  sel f - l ubr i cat ed 
mat er i al s must :

a.   Be f abr i cat ed wi t h i sopt hal i c pol yest er ,  or t hopht hal i c pol yest er ,  
v i nyl est er ,  or  epoxy r esi n.

b.   Have pol yest er  r ei nf or cement ,  or  a combi nat i on of  pol yest er  and 
pol yt et r af l uor oet hyl ene ( PTFE)  sheet  f abr i c or  f i ber  st r and.

c.   Have a mi ni mum compr essi ve y i el d st r engt h of  103 MPa 15, 000 psi  as 
t est ed i n accor dance wi t h ASTM D695 wi t h t he l oad appl i ed 
per pendi cul ar  t o t he f abr i c/ f i ber  l ayer s.

d.   Have a mi ni mum i n- pl ane shear  st r engt h of  69 MPa 10, 000 psi  as t est ed 
i n accor dance wi t h ASTM D3846.

2. 1. 2   Pol ymer  Coat i ng Sel f - Lubr i cat ed Mat er i al s

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
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.

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

I n addi t i on t o t he gener al  sel f - l ubr i cat ed mat er i al  r equi r ement s i n 
sect i on 2. 1 above pol ymer  coat ed sel f - l ubr i cat ed mat er i al s must :

a.   Have a mi ni mum of  [ 0. 38] [ 0. 51] [ 0. 64]  mm [ 0. 015] [ 0. 020] [ 0. 025]  i nches 
sel f - l ubr i cat ed coat i ng t hi ckness af t er  f i nal  machi ni ng.  

b.   Have a mi ni mum compr essi ve st r engt h at  f ai l ur e of  241 MPa at  l east  
20, 000 psi  as t est ed by t he mat er i al  manuf act ur er .
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c.   Have a coat i ng backer  mat er i al  f abr i cat ed f r om [ copper  ni ckel  al l oy i n 
accor dance wi t h ASTM B929,  UNS C72900] [ copper  al l oy i n accor dance wi t h 
ASTM B584]  [ st ai nl ess st eel  i n accor dance wi t h ASTM A564/ A564M,  UNS 
S17400,  Type 630,  Condi t i on [ H1025]  [ H1075]  [ H1100] ]  [ gl ass f i ber  
r ei nf or ced composi t e] .

d.   Have an mechani cal  bond st r engt h devel oped bet ween t he sel f - l ubr i cat ed 
coat i ng and backer  mat er i al  as t he pr i mar y met hod of  secur i ng t he 
sel f - l ubr i cat ed coat i ng.   Mechani cal  f ast ener s,  keys,  or  ot her  keeper s 
ar e not  accept abl e t o r et ai n t he sel f - l ubr i cat ed coat i ng or  t r ansf er  
l oad bet ween t he coat i ng and backer .

2. 1. 3   Ext r uded Homogeneous Pol ymer  Sel f - Lubr i cat ed Mat er i al s

I n addi t i on t o t he gener al  sel f - l ubr i cat ed mat er i al  r equi r ement s i n 
sect i on 2. 1 above ext r uded homogeneous sel f - l ubr i cat ed mat er i al s must :

b.   Have a mi ni mum compr essi ve y i el d st r engt h of  138 MPa 20, 000 psi  as 
t est ed i n accor dance wi t h ASTM D695.

2. 1. 4   Pl ugged Br onze Sel f - Lubr i cat ed Mat er i al s 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
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.

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

I n addi t i on t o t he gener al  sel f - l ubr i cat ed mat er i al  r equi r ement s i n 
sect i on 2. 1 above pl ugged br onze sel f - l ubr i cat ed mat er i al s must :
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a.   Have a base mat er i al  f abr i cat ed f r om [ a copper  al l oy i n accor dance 
wi t h ASTM B584] [ an al umi num br onze i n accor dance wi t h ASTM A148/ A148M
] [ _____] .

b.   Have sel f - l ubr i cat i ng pl ug r ecesses machi ned per pendi cul ar  t o t he 
bear i ng sur f ace ext endi ng at  l east  0. 25 i nches deep.

c.   Have a sel f - l ubr i cat i ng pl ug mat er i al  appr opr i at e f or  t he appl i cat i on 
t hat  pr ovi des t he pr i mar y l ubr i cat i on f or  t he bear i ng.  

d.   Ut i l i ze a sel f - l ubr i cat i ng pl ug mat er i al  t hat  does not  cause gal vani c 
cor r osi on wi t h t he mat i ng r unni ng sur f ace mat er i al .

e.   Have sel f - l ubr i cat i ng pl ugs ar r anged i n a uni f or m over l appi ng pat t er n 
spaced no gr eat er  t han 69 MPa[ [ 10] [ 15] [ 20]  deg] [ [ 0. 5] [ 0. 75] [ 1. 0]  i nches
]  apar t  i n t he di r ect i on of  bear i ng movement  and ext endi ng no f ur t her  
t han 0. 25 i nches f r om t he edge of  t he bear i ng sur f ace.

f .   Have a mi ni mum compr essi ve y i el d st r engt h of  103 MPa20, 000 psi ,  as 
r at ed by t he sel f - l ubr i cat ed mat er i al  manuf act ur er .

[ 2. 2   FAI LURE CRI TI CAL BEARI NGS ( 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 .

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

Fai l ur e cr i t i cal  bear i ngs ar e bear i ng or  bushi ng appl i cat i ons wher e f ai l ur e
coul d pot ent i al l y  r esul t  i n damage t o cr i t i cal  syst ems or ,  appl i cat i ons
wher e r epai r  or  r epl acement  of  a f ai l ed bear i ng or  bushi ng woul d r esul t  i n
a l oss of  ser vi ce or  oper at i on of  a cr i t i cal  syst em.  The desi gnat i on FCB
means f ai l ur e cr i t i cal  bear i ng.  FCB' s ar e det er mi ned by t he Gover nment  and
ar e i dent i f i ed on t he Cont r act  dr awi ngs or  i n t he Cont r act  speci f i cat i ons.

2. 2. 1   FCB Mat er i al  Qual i f i cat i ons

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
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 f ol l owi ng i s r equi r ed f or  a mat er i al  t o be consi der ed accept abl e f or
FCB appl i cat i ons:

a.   The mat er i al  must  have been t est ed by t he pr ocedur e def i ned i n
CERL TR 99/ 104.

b.   The mat er i al  must  r ecei ve a per f or mance scor e of  350 or  above f or  bot h
wet  and dr y t est i ng as eval uat ed by t he USACE Hydr o El ect r i c Desi gn
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Cent er  ( HDC)  i n Por t l and,  Or egon,  usi ng t he bear i ng r at i ng syst em i n
CERL TR 99/ 104 Appendi x F.

c.   The mat er i al  manuf act ur er  must  s i gn a r el ease agr eement  al l owi ng 
publ i c di st r i but i on of  t he mat er i al ' s  t est  r esul t s.

2. 2. 2   Appr oved FCB Mat er i al s

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
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 f ol l owi ng l i s t  of  mat er i al s meet  FCB r equi r ement s:   

TABLE 2:
FCB Mat er i al  Name Manuf act ur er Gener al  Mat er i al

Const r uct i on

Tr i bogl i de 15M+ ACM Composi t e Bear i ngs 
Amer i cas

Fabr i c Rei nf or ced Pol ymer

Al l  Tr ue Hydr o 2069- ATHB Al l  Tr ue Desi gns Fabr i c Rei nf or ced Pol ymer

CI P Hydr o Col umbi a I ndust r i al  Pr oduct s Fabr i c Rei nf or ced Pol ymer

Devat ex 522 Feder al  Mogul  Cor por at i on Fi ber  Rei nf or ced Pol ymer

Devat ex 552 Feder al  Mogul  Cor por at i on Fi ber  Rei nf or ced Pol ymer

HPF Gl aci er  Gar l ock Bear i ngs Fabr i c Rei nf or ced Pol ymer

HPM Gl aci er  Gar l ock Bear i ngs Fabr i c Rei nf or ced Pol ymer

HPMB Gl aci er  Gar l ock Bear i ngs Fabr i c Rei nf or ced Pol ymer

P302- PTFE 
( pr evi ous name:  D- Gl i de FT)

Gr ayGo I nt er nat i onal  
( pr evi ous name:  Dr i e- D 
Amer i cas)

Fabr i c Rei nf or ced Pol ymer

Kar on V -  br onze backed Kamat i cs Cor por at i on Pol ymer  Coat i ng -  Br onze 
Backed

Kar on V -  composi t e backed Kamat i cs Cor por at i on Pol ymer  Coat i ng -  Composi t e 
Backed
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C417 Tr el l ebor g Seal i ng Sol ut i ons 
( pr evi ous name:  Or kot  
Engi neer i ng Pl ast i cs)

Fabr i c Rei nf or ced Pol ymer

TXM- M Tr el l ebor g Seal i ng Sol ut i ons 
( pr evi ous name:  Or kot  
Engi neer i ng Pl ast i cs)

Fabr i c Rei nf or ced Pol ymer

Lubr on HX Lubr on Bear i ng Syst ems Pol ymer  Coat i ng -  Br onze 
Backed

Submi t  FCB Mat er i al  Cer t i f i cat i ons f r om t he mat er i al  manuf act ur er  st at i ng 
t hat  t he chemi cal  f or mul at i ons,  manuf act ur i ng pr ocesses and over al l  
st r uct ur e of  t he mat er i al s suppl i ed ar e i dent i cal  t o t hose of  t he bear i ngs 
t hat  meet  t he appr oved FCB mat er i al s above.

] 2. 3   VERI FI CATI ON OF FABRI CATI ON DETAI LS

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
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 
mi cr o- i nches 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 .

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

Ver i f y t hat  t he f abr i cat i on and i nst al l at i on det ai l s shown meet  t he 
sel f - l ubr i cat ed mat er i al  manuf act ur er ' s r ecommendat i ons.   Speci f i cal l y,  
ver i f y t hat :

a.  Sur f ace f i ni sh and har dness r equi r ement s shown f or  sel f - l ubr i cat ed 
mat er i al  mat i ng r unni ng sur f aces ar e i n compl i ance wi t h t he 
sel f - l ubr i cat ed mat er i al  manuf act ur er ' s r ecommendat i ons.
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b.  Sel f - l ubr i cat ed mat er i al  c l ear ance f i t s,  i nt er f er ence f i t s,  and 
t ol er ances shown compl y wi t h t he sel f - l ubr i cat ed mat er i al  
manuf act ur er ' s r ecommendat i ons.

I f  t hese f abr i cat i on and i nst al l at i on det ai l s ar e out si de of  t he 
sel f - l ubr i cat ed mat er i al  manuf act ur er ' s r ecommendat i ons [ not i f y t he 
Gover nment  by submi t t i ng a Request  f or  I nf or mat i on]  [ not i f y t he Gover nment  
by submi t t i ng a var i ance r equest  on t he shop dr awi ngs]  [ not i f y t he 
Cont r act i ng Of f i cer  Repr esent at i ve] .

2. 4   Seal s

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
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.

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

Submi t  Seal  Pr oduct  Dat a showi ng t he seal s sel ect ed f or  use ar e i n 
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compl i ance wi t h t he r equi r ement s of  t hi s speci f i cat i on.

2. 4. 1   St at i c Seal s

St at i c seal s must  be synt het i c et hyl ene pr opyl ene el ast omer i c o- r i ngs 
meet i ng t he f ol l owi ng mat er i al  r equi r ement s:

PHYSI CAL TEST TEST VALUE TEST METHOD SPECI FI CATI ON

Dur omet er  Har dness ( Shor e 
Type A)

65 t o 75  ASTM D2240

Tensi l e St r engt h 10 MPa 1450 psi  ( mi ni mum) ASTM D412

El ongat i on at  Br eak 150 per cent  mi ni mum ASTM D412

200 per cent  Modul us 6 MPa 900 psi  ( mi ni mum) ASTM D412

2. 4. 2   Dynami c Seal s

Dynami c seal s must :

a.   Be l i p seal s or  f ace seal s desi gned t o excl ude [ r ai nwat er ] [ s i l t ] [ heavy 
spl ash and mi st ] [ debr i s and cont ami nant s]  f r om t he sel f - l ubr i cat ed 
bear i ng.

b.   Be sui t abl e f or  use i n a [ submer ged] [ hi gh spl ash] [ out door ] envi r onment .

c.   Be ener gi zed wi t h spr i ngs f abr i cat ed f r om st ai nl ess st eel  or  
el ast omer i c o- r i ngs t o pr ovi de posi t i ve cont act  bet ween t he component s 
bei ng seal ed.

d.   Be mol ded or  ext r uded f r om a pol yt et r af l uor oet hyl ene ( PTFE)  r esi n wi t h 
appr opr i at e f i l l er s t o achi eve t he per f or mance r equi r ement s 
appr opr i at e f or  t he sel f - l ubr i cat ed mat er i al  seal  appl i cat i on.

e.   Be sui t abl e f or  r unni ng wi t hout  ext er nal  l ubr i cat i on.

[ 2. 5   PRODUCT LUBRI CATED PUMP BEARI NGS

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
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.

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

Submer ged pump bear i ng must  be [ pr oduct  l ubr i cat ed] [ ext er nal l y suppl i ed 
wat er  l ubr i cat ed]  and meet  t he f ol l owi ng r equi r ement s:

a.   Fabr i cat ed f r om an el ast omer i c mat er i al  or  pol ymer  composi t e mat er i al  
and not  r equi r e pet r ol eum l ubr i cant s f or  oper at i on.

b.   Oper at e i n [ br acki sh] [ f r esh]  wat er  t hat  may cont ai n [ sand]  [ s i l t ]  
[ veget at i ve t r ash] .

c.   Does not  r equi r e ser vi ce or  r epl acement  f or  [ 50, 000]  [ _____]  oper at i ng 
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hour s. ]

PART 3   EXECUTI ON

3. 1   FABRI CATI ON

Fabr i cat e sel f - l ubr i cat ed component s and t hei r  mat i ng r unni ng sur f aces t o 
t he mat er i al s,  di mensi ons,  t ol er ances,  and qual i t i es shown.   Fabr i cat e 
sel f - l ubr i cat ed component s i n accor dance wi t h t he sel f - l ubr i cat ed mat er i al  
manuf act ur er ' s r ecommendat i ons.

3. 2   TEST FI TTI NG

Test  t he f i t  of  sel f - l ubr i cat ed component s wi t h t hei r  mat i ng sur f aces [ i n 
t he pr esence of  t he Cont r act i ng Of f i cer  Repr esent at i ve]  pr i or  t o 
t r anspor t i ng component s on si t e.

3. 3   I NTERFERENCE FI TTI NG OF SELF- LUBRI CATED MATERI ALS

3. 3. 1   Pr epar at i on of  I nt er f er ence Fi t  Sur f aces

Pr i or  t o i nt er f er ence f i t t i ng:

a.   Remove coat i ngs such as pai nt ,  gal vani z i ng,  and anodi z i ng f r om t he 
i nt er f er ence f i t  sur f aces of  t he bushi ng/ bear i ng housi ng.

b.   Cl ean t he i nt er f er ence f i t  sur f aces of  t he bushi ng/ bear i ng and housi ng 
of  oi l ,  gr ease,  cut t i ng f l ui ds,  or  ot her  subst ances.

c.   Pr epar e t he i nt er f er ence f i t  sur f aces of  t he bushi ng/ bear i ng i n 
accor dance wi t h t he sel f - l ubr i cat ed mat er i al  manuf act ur er ' s 
r ecommendat i ons.

3. 3. 2   Pr ess- Fi t t i ng

Pr ess f i t  sel f - l ubr i cat ed component s i n accor dance wi t h t he mat er i al  
manuf act ur er ' s r ecommendat i ons.   Do not  use hammer  bl ows or  ot her  i mpact  
t ype l oadi ng t o pr ess f i t  sel f - l ubr i cat ed component s.   Use a met hod t o 
pr ess f i t  sel f - l ubr i cat ed component s t hat  pr ovi des a smoot h and const ant  
f or ce such as a hydr aul i c or  ot her  st y l e of  pr ess.   Pr ot ect  component s 
f r om damage dur i ng t he pr ess f i t t i ng pr ocess.

3. 3. 3   Shr i nk- Fi t t i ng

Per f or m shr i nk f i t t i ng by l ower i ng t he t emper at ur e of  t he i nner  component  
t o a poi nt  wher e t he out si de di amet er  shr i nks adequat el y t o avoi d 
i nt er f er ence wi t h t he out si de par t .   Use a met hod t o l ower  t he t emper at ur e 
of  sel f - l ubr i cat ed mat er i al s t hat  i s  appr oved by t he sel f - l ubr i cat ed 
mat er i al  manuf act ur er  and submi t t ed wi t h t he Assembl y and I nst al l at i on 
Pl an.   Ensur e shr i nk- f i t  component s ar e f ul l y  seat ed and pr event ed f r om 
movi ng pr i or  t o al l owi ng t he par t s t o r et ur n t o ambi ent  t emper at ur e.

3. 4   MECHANI CAL FASTENI NG OF SELF- LUBRI CATED COMPONENTS

I nst al l  sel f - l ubr i cat ed component s i n accor dance wi t h t he appr oved 
Assembl y and I nst al l at i on Pl an.   Use [ 300 ser i es st ai nl ess st eel  
f ast ener s]  [ _____]  t o i nst al l  sel f - l ubr i cat ed component s unl ess ot her wi se 
not ed.   I nst al l  f ast ener s [ wi t h a t hr ead l ocker  and]  t o a t or que val ue 
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t hat  does not  damage or  di st or t  t he sel f - l ubr i cat ed mat er i al s.   Det er mi ne 
t he sel f - l ubr i cat ed mat er i al  manuf act ur er ' s maxi mum al l owabl e amount  of  
wear  f or  t he sel f - l ubr i cat ed component .   I nst al l  f ast ener s so t hat  no par t  
of  t he f ast ener  ext ends beyond t he f ul l y wor n r unni ng sur f ace of  t he 
sel f - l ubr i cat ed mat er i al .

3. 5   BONDI NG I NSTALLATI ON

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
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  
r ecommended.  

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

I nst al l i ng sel f - l ubr i cat ed mat er i al s wi t h a bondi ng adhesi ve i s not  
per mi t t ed.

3. 6   I NSTALLATI ON PLAN

Submi t  an Assembl y and I nst al l at i on Pl an showi ng t he pr oposed met hod t o 
assembl e and i nst al l  t he sel f - l ubr i cat ed component s.   I ncl ude pr e- assembl y 
f abr i cat i on di mensi ons,  a descr i pt i on of  t he [ i nt er f er ence f i t t i ng 
pr ocedur e] [ mechani cal  f ast eni ng pr ocedur e i ncl udi ng i nst al l at i on t or ques] ,  
post - assembl y di mensi ons,  i nst al l at i on pr ocedur e, [ seal  i nst al l at i on 
pr ocedur e i ncl udi ng any met hods t o t empor ar i l y  suppor t  t he seal s dur i ng 
assembl y, ]  met hod t o measur e and conf i r m t he al i gnment  r equi r ement s.   
Gover nment  appr oval  of  t he pl an does not  r el i eve t he r equi r ement  t o 
pr ovi de a successf ul  i nst al l at i on.

3. 7   VERI FYI NG DI MENSI ONS AFTER I NSTALLATI ON

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
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  
machi ni ng.

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

Af t er  [ shop assembl y]  [ f i el d i nst al l at i on] ,  measur e sel f - l ubr i cat ed 
component s t o ver i f y cont r act  r equi r ed di mensi ons and al i gnment  
r equi r ement s ar e met .   I f  assembl y di mensi ons ar e not  met ,  machi ne or  hone 
t he sel f - l ubr i cat ed mat er i al s t o achi eve t he r equi r ed di mensi ons.   Per f or m 
machi ni ng and honi ng of  sel f - l ubr i cat ed component s i n accor dance wi t h t he 
sel f - l ubr i cat ed mat er i al  manuf act ur er ' s r ecommendat i ons.   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 .   Pr ovi de enough 
pr emi um gr ade mat er i al  at  r unni ng sur f aces t o al l ow f or  post - assembl y 
machi ni ng.   Af t er  compl et i ng t he i nst al l at i on phot ogr aph t he 
[ bear i ng/ bushi ng] [ sel f - l ubr i cat ed component ]  showi ng t he i nst al l ed 
condi t i on.   Submi t  a Post - Assembl y QC Repor t  det ai l i ng t he measur ed 
di mensi ons and al i gnment  t ol er ances af t er  assembl y and showi ng compl i ance 
wi t h t he appr oved Assembl y and I nst al l at i on Pl an.   [ I ncl ude col or  
phot ogr aphs of  t he [ bear i ng/ bushi ng] [ sel f - l ubr i cat ed component ]  showi ng 
t he i nst al l ed condi t i on. ]

3. 8   ASSEMBLY OF MATI NG COMPONENTS

3. 8. 1   Cl eani ng

Pr i or  t o f i nal  i nst al l at i on,  c l ean sel f - l ubr i cat ed mat er i al s and t hei r  
r unni ng sur f aces of  oi l ,  di r t ,  and debr i s usi ng a met hod r ecommended by 
t he sel f - l ubr i cat ed mat er i al  manuf act ur er .

[ 3. 8. 2   Seal  I nst al l at i on

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

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

I nst al l  seal s i n accor dance wi t h t he appr oved Assembl y and I nst al l at i on 
Pl an.   [ Tempor ar y suppor t  of  seal s f or  assembl y/ i nst al l at i on may be 
per f or med wi t h cyanoacr yl at e adhesi ve appl i ed i n smal l  amount s at  sever al  
l ocat i ons equal l y spaced ar ound seal  gr ooves. ]

] 3. 8. 3   Fi nal  I nst al l at i on

Do not  f or ce component s t oget her  i n a manner  t hat  causes bi ndi ng of  t he 
r unni ng sur f aces of  t he component s.   Do not  use l ubr i cant s t o assembl e 
sel f - l ubr i cat ed component s unl ess ot her wi se speci f i ed.

[ 3. 9   ACCEPTANCE TESTI NG

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
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.

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

[ Not i f y t he Cont r act i ng Of f i cer  i n wr i t i ng at  l east  [ 14]  cal endar  days 
bef or e per f or mi ng accept ance t est i ng.  Per f or m accept ance t est i ng i n t he 
pr esence of  t he Cont r act i ng Of f i cer  unl ess wai ved i n wr i t i ng. ]  Cr eat e an 
accept ance t est  r epor t  f or m t o document  t he pr ocedur e t o per f or m t he t est  
oper at i on and moni t or i ng r equi r ed i n t hi s sect i on.   Ver i f y t he f ol l owi ng 
r equi r ement s have been compl et ed pr i or  t o st ar t i ng accept ance t est i ng:

[ a.   Sel f - l ubr i cat ed component  i nst al l at i on i s compl et e and component s of  
t he bear i ng syst em have been f ul l y assembl ed. ]

[ b.   The sel f - l ubr i cat ed component  i nst al l ed di mensi ons,  t ol er ance,  and 
al i gnment s have been measur ed and f ound t o compl y wi t h t he 
i nst al l at i on r equi r ement s shown. ]

[ c.   The Post - Assembl y QC Repor t  has been f i nal i zed and appr oved by t he 
Gover nment . ]

[ d.   Fast ener s and have been i nst al l ed and t or qued t o t hei r  f i nal  val ues. ]

3. 9. 1   Test  Oper at i on and Moni t or i ng

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
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.

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

[ I n t he pr esence of  t he Cont r act i ng Of f i cer  Repr esent at i ve] [ oper at e t he 
[ bear i ng syst em]  t hr ough [ 5] [ 10] [ _____]  r ot at i on cycl es] [ oper at e t he 
[ bear i ng syst em]  f or  [ 1 hour ] [ 2 hour s] [ _____] ] [ Per f or m t est  oper at i on at  
[ _____]  l oad and [ _____]  speed] .   Dur i ng t est  oper at i on moni t or  t he 
[ bear i ng syst em]  f or :

[ a.   Evi dence of  bendi ng,  war pi ng,  per manent  def or mat i on,  cr acki ng,  or  
mal f unct i on of  component s. ]

[ b.   Abnor mal  noi se,  st i ck- sl i p movement s,  v i br at i on,  or  over heat i ng of  t he 
sel f - l ubr i cat ed component s. ]

[ c.   Evi dence of  bear i ng movement  or  def or mat i on. ]

St op t est  oper at i on i mmedi at el y i f  any of  t hese def i c i enci es ar e 
obser ved.   I nvest i gat e and cor r ect  def i c i enci es pr i or  t o pr oceedi ng wi t h 
t est  oper at i ons.   Af t er  compl et i ng t est  oper at i on t he [ Cont r act i ng Of f i cer  
Repr esent at i ve]  wi l l  exami ne t he [ bear i ng syst em]  and,  i f  f ound t o compl y 
wi t h t he cont r act  r equi r ement s,  i t  wi l l  be accept ed [ by s i gnat ur e by al l  
par t i es] .   [ Si gnat ur es and accept ance wi l l  not  occur  unt i l  def i c i enci es 
have been cor r ect ed. ]
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3. 9. 2   Test  Repor t

Upon successf ul  compl et i on [ and si gnof f ]  of  t he accept ance t est s submi t  an 
Accept ance Test  Repor t  document i ng t he t est  oper at i ons per f or med,  t he 
moni t or i ng checks per f or med,  def i c i enci es di scover ed and t hei r  r esol ut i on,  
[ and showi ng f i nal  s i gnof f  by al l  par t i es] .

] 3. 10   OPERATI ON AND MAI NTENANCE MANUALS

[ I n addi t i on t o t he r equi r ement s of  Sect i on 01 78 00 CLOSEOUT SUBMI TTALS, ]  
[ Pr ovi de] [ f i ve] [ t hr ee] [ _____] [ pr i nt ed and bound] [ PDF f or mat ]  [ l egi bl e]  
copi es of  t he f ol l owi ng i nf or mat i on i n t he Oper at i on and Mai nt enance 
Manual s.   Al l  i nf or mat i on must  be t he most  cur r ent  and appr oved copy,  
r ef l ect i ng any changes made dur i ng t he const r uct i on pr ocess:  

a.   Shop Dr awi ngs.

[ b.   Fi el d I nst al l at i on Dr awi ngs. ]

c.   Sel f - Lubr i cat ed Mat er i al  Pr oduct  Dat a.

[ d.   Seal  Pr oduct  Dat a. ]

[ e.   Sel f - Lubr i cat ed Mat er i al  Manuf act ur er ' s War r ant y. ]

[ f .   FCB Mat er i al  Cer t i f i cat i ons. ]

g.   Post - Assembl y QC Repor t

h.   Accept ance Test  Repor t

[ i .   Phot ogr aphs showi ng t he i nst al l ed sel f - l ubr i cat ed component s]

[ j .   Gui dance f or  when sel f - l ubr i cat ed component s need t o be r epl aced]

3. 11   TRAI NI NG

Pr ovi de f i el d t r ai ni ng conduct ed by t he [ sel f - l ubr i cat ed mat er i al  
manuf act ur er ]  [ er ect i ng engi neer ]  f or  oper at i ng st af f  af t er  each syst em i s 
f unct i onal l y compl et e but  pr i or  t o f i nal  accept ance.   The t r ai ni ng must  be 
gi ven f or  a per i od of  not  l ess t han [ f our ] [ _____]  hour s.   Cover  
[ oper at i on] ,  [ i nspect i on] ,  and [ mai nt enance]  of  [ t he sel f - l ubr i cat ed 
bear i ng syst ems]   i ncl ude t he i t ems cont ai ned i n t he oper at i on and 
mai nt enance manual s.   Do not  per f or m t r ai ni ng unt i l  oper at i on and 
mai nt enance manual s have been appr oved.   Pr ovi de [ f our  weeks]  [ _____]  
advance not i ce of  t he schedul ed t r ai ni ng.   [ Recor d v i deo and audi o of  
t r ai ni ng conduct ed  and pr ovi de t wo CD- ROM copi es of  t he t r ai ni ng.   
Pr ovi de MPEG- 2 or  MPEG- 1 f or mat  t o be compat i bl e wi t h common DVD pl ayer s 
i n t he Uni t ed St at es. ]

        - -  End of  Sect i on - -
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