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experience i n  determining t h e  l u b r i c a t i o n  requireineltits f o r  equipment t h a t  
is PeqPliPed to function i n  Vi3X'iOUS C?nViTOnmental Conditions; kllOWPedge Qf 

technical s p e c i f i c a t i o n  prepara t ion  and app l i ca t ion  t o  he cer ta in  an 
assostment of proper l u b r i c a n t s  are i n  S to res  under var ious code number 
c l a s s i f i c a t i o n s  t o  meet nzzrltiple requirements as to teiinpel~ature , dens i ty ,  
f l a s h  c h a m e t e r i s t i c s  , v i s c o s i t y ,  and add i t ive*  i-estrietions i n  complying 
with Qual i ty  Assurance (QA) requirements;  p r o p e ~  frequencies o f  scheduled 
lubricati~n based on equipment opera t ing  time, usage and c~itical nature 
o f  opera t ion ;  and the  proper o r  b e s t  techniques t o  u t i l i z e  i n  administer- 
i n g  t h e  l u b r i c a t i o n  program. 

O f  t h e  approximately 8000 items of  equipment requir ing l u b r i c a t i o n  

i n  t h e  programmed maintenance system, many are typical s tandard items 
f o ~ ~ ~ d  ~ ~ T X I U @ O U ~  i ndus t ry  such as: ~ U Y I I P S ,  C O K I ~ ~ ~ S S O P S ,  blowers, re- 
f r i g e r a t i o n  u n i t s ,  machine t o o l s ,  c ranes ,  hoists, @levators ,  Imotsr- 

generator s e t s ,  and e l e c t r i c a l  switchgear ,  Others, however, are unique 
equipment found only  in f a c i l i t i e s  engaged i n  nuclear  reseaz-eh and 

development such as: remote cont ro l  equipment, c e l l  v e n t i l a t i n g  equip- 
niernt, and secondary containment equipment A 1 1  o f  t h i s  equipment has 
owe t h i n g  in coimon, a need f o r  p e r i o d i c  l u b r i c a t i o n  t o  prevent opera t ing  
f a i l u r e s  and costly downtime, 

EQUIPMENT IDENTIFICATION 

The b a s i s  f o r  determining t h e  c o r r e c t  maintenance and l u b r i c a t i n g  
procedures f o r  each item of  equipment i s  complete f a m i l i a r i t y  such as 
i t s  func t ion ,  process  served,  and i t s  opera t ing  time. A detai.I.ed 
phys ica l  equipment inventory i s  performed by t h e  programmed maintenance 
s t a f f ,  

data,  PP~TIIE of  equipment, manufacturer, funct ion,  model number, s e r i a l  
number, type,  s i z e ,  s t y l e ,  c l a s s ,  code, des ign ,  horsepower, RPM, v o l t s ,  
amps, phase, cycle, e tc ,  In  addit ion,  t h e  equipment i s  i d e n t i f i e d  by 
p m p e r t y  number, bu i ld ing  loca t ion ,  and where app l i cab le ,  shop number, 

I d e n t i f i c a t i o n  i s  very d e t a i l e d  such as manufacturer% nameplate 
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The i d e n t i t y  of one item o f  equipment programmed f o r  s e r v i c e  f o r  t he  

xeek of  December 2 2 ,  1975 i s  an Eastern EPeva to~ ,  As noted by t h e  
Pro,yrammed Maintenance Data Sheet ,  F i g Q  1, and Programmed Maintenance 
Schedule Card, Fig.  3, it i s  located i n  Building 3025 ( F i r s t  4 d i g i t s ) ,  
Route 01 (Next 2 d i g i t s ) ,  and equipment item 005 (Last J d i g i t s ) ,  

Addit ional  i d e n t i f i c a t i o n  and location i s  necessary on some o f  t h e  
machine t o o l  equipment luhrieatfon points, This PS accomplished by 
a t t ack ing  a drawing o r  p i c t u r e  t o  the  machine tssP, arrows po in t ing  t o  

the l u b r i c a t i o n  p o i n t s ,  code Pette~s of I t ibr icant  requi red ,  and item 
number sf l u b r i c a t i o n  p o i n t  t h a t  corresponds t o  t h e  schedule card (Fig.  
3 )  i s  also shown on the drawing OF p ic ture ,  This method of  i d e n t i f i c a -  

t i o n  and Pocatfon is  t h e  optimum, and B'FI the fu tu re ,  we p lan  ts i d e n t i f y  
~ O T C  of  our equipment l u b r i c a t i o n  paints i n  t h i s  manner. 

With a l l  t h e  above i d e n t i f i c a t i o n  mentioned, it. i s  of little value  
un le s s  t h e  r ig l i t  l ub r i can t  i s  used at the  r i g h t  place, Ta prevent  e r r o r s  
i n  app l i ca t ion ,  each d ispens ing  container has t h e  Bubricant code le t ters  
pa in ted  tha t  can be e a s i l y  seen,  
has t h i s  ty-pe o f  i d e n t i f i c a t i o n ,  

In  add i t ion ,  each s to rage  container 

With the programmed maintenance card i d e n t i f y i n g  loca t ion  and p o i n t s  
f o r  l u b r i c a t i o n  service,  and a map o f  the  service route ,  and l u b r i c a t i o n  
tmcks equipped f o r  f i e l d  and shop service, t he  craftsman i s  able t o  
e f f e c t i v e l y  s e r v i c e  t h e  equipment, 

LUBRICATION REQUIREMENTS 

The r i g h t  l ub r i can t  i n  t h e  r i g h t  amount in. t h e  r i g k t  p l ace  a t  the 
r i g h t  time - these f o u r  factors  spe l l  sat isfactory ~ u b r i c a t i o n . ~  In 
a Labmatory such a s  the Oak Ridge National Laboratory with t h e  com- 
plexity sf equipment used i n  ~ e s e a r ~ c h  and development, these fsw 
~ ~ C ~ B F S  d i c t a t e  a d i v e r s i f i e d  group o f  l u b r i c a n t s  and c u t t i n g  coolan ts .  
In add i t ion  t o  machine t o o l  requirements with h igh  speeds, heavy loads,  



F i g .  I.. Typical Programmed P.faintenance Data Sheet 



i 

\
 

7
 

P
 

9
 

1 

a
 





8 

nological deweioprnents, 



9 

in aceordance 
70 Section 7. 

en in a producti 

ation that two or 
f 90 to 95 pe 

ea a research laborato an assortment 

me s applicatio s. Some of as s :  

General Purpose Oils: 

We are in the pro n of oils so 

bine oils o 

are used in the e tools SUC 

bearings, turb 

nd tractors 
ission which 

o i l s  are of di ities and SAE nu 
. They are des gent crankcas 

and lubrica trucks, and h 

nes with or ion. 



10 

Special  Desiern O i l s  : 

Equipment items such as r e f r i g e r a t i o n  compressors and a i r  condition- 
i n g  systems ~ e q u i r e  an o i l  that i s  wax-free and w i l l  operate i n  low tern- 

peratures .  

Other special  o i l s  a r e  f o r  t h e  l u b r i c a t i o n  o f  and s e a l i n g  of  mechan- 
i c a l  vacuiim pumps and also f o r  d i f f u s i o n  pump systems where a h igh  vacuum 
i s  requised 0 A t  t h e  
radioactive mate r i a l s  are problems, it  i s  necessary t o  have o i l s  and 

greases t h a t  w i l l  no t  be a f f ec t ed  when so  exposed. 

labora tory  where r a d i a t i o n  and contamination fn-onn 

There are  o t h e r  genera l  and s p e c i a l  o i l s  a t  t he  Laboratory t h a t  a r e  
stocked i.n S to res :  

F i re -Res is tan t  Hydraulic Ear EPewatol-s 
Cell Shie ld ing  Window O i l  

Grinding O i l s  f o r  Machine Grinders 
Transformer O i l s  (S t r a igh t  Mineral and Synthe t ics )  
Syxthe t ic  High Temperature O i l s  and Greases 
Cut t ing  Coolant O i l s  (Emulsible and Nonemulsible) 

Grease Lubricants and Sea lan t s  f o r  Valves Exposed 
t o  Such Materials as Acids, Gasoline,  Alcahsl ,  
Steam, Hot Water, and Natural  Gas 

A Four-Plant Lubricat ion C o m i ~ t e e  was organized,  by Union Carbide 
Corporatian - Nuclear Division, t o  s tandard ize  and reduce the  number of 
types, grades,  and brands of- l u b r i c a n t s  stocked by the  i n s t a l l a t i o n s -  
In add i t ion ,  t h e  c0mi.ttee develops speci f i c a t i s n s  f o r  bidding and pur- 
chasing and adopts code des igna t ions  used f o r  each l u b r i c a n t ,  
i s  an i l l u s t r a t i o n  of  a d e t a i l e d  s p e c i f i c a t i o n  f o r  a premium grade t u r -  
b ine  o i l  used a t  Oak Ridge National Laboratory. 

F ig .  4 

This  s t anda rd iza t ion  by the  Committee has r e s u l t e d  i n  a reduction 

of approximately 42% i n  t h e  number o f  l u b r i c a n t  items stocked i.n ORNL 

StOTes"  

As a guide i n  s e l e c t i n g  the  proper  liubricant to meet a given re-  
quiTem@nt9 t he  P lan t  and Equipment Divis ion refers to a l u b r i c a t i o n  
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1.1-AC-1 
CODE BG 
Page 1 of 2 

LUBRICANTS AND CUTTING COOLANTS 

4.3 CLASSIFICATION 3.10 DETAILED REQUIREM 

-_I 

1. 

2. 

3. 

4. 

5. 

6. 
/.I-- 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

--- 

15. 
--- 

Type of Base Oil 

Oxidation Inhibited 

Corrosion Inhibited 

Compounding 
-- -- 

Viscosity Index (MTM 

-.--.-- 

Carbon Resid~ 

(ASTM D 189) % Max. 

(ASTM D 524) %I Max. 

c 01 
Straight 
Mineral 

Paraffinic 

Yes 

Yes 

None 

290 - 325 

52 - 55 

100 

Nil 

30 

2.5 

435 

485 

5 

0.03 

0.11 

Ni 1 

C BG 

F i g .  4 .  Typical Specification For Lubricating O i l s  



1 2  

___I 

-. ...... 
16. 

1 7 .  

18. 

19. 

20. 
........ 

21. 

22, 

23. 

2J. 

23. 

_ _  

__ .............. l-l^--_l ............. - -~ __ 
RE UIREMENT AND TEST .l_ll___ 

Moisture as Ezulsion-(Karl  Fischer)-%-Max. 

Sulfur ( A S T M  D 129) '% Max, 

Corrosion Appearance after 3 hrs.  a t  210" F 

(both) Copper (ASTM E) 130) Max. 

Steel (ASTM D G G j :  Distill.ed Water 

Sp. Sea Water 

Foaming (ASTM D 892) 5 min. blow a t  75" F ,  

ml Max. 

Precipitation No. (ASTM D 91) Max. 

Neutralization No .  (ASTM D 664) Tan, Max, 

Oxidation Stability (ASTM D 943) hrs .  to 

............................ .~ 

Neutralization No .  of 2.0 

Emulsion Characterist ics (ASTM Pa 1401) 

Aniline Point (AS'TM D 611) 

Federal o r  Military Spec ificxtaon Number 

F i g ,  4 (cont'd,). 'Typical S p e c i f i c a t i - o n  

eo 
0.03 

0.19 

0 

Aright 

Bright 

10 

0.00 

0.07 

2500 

Please 
State 

Please 
State 

Please 
State 

__II ......... 

For Lubricating Oils 
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The Code BG o i l  mentioned above is  a t u r b i n e  type w i t h  a v i s c o s i t y  
of 290- .325 ,  SSU at ~ O O ' F ,  ra ted a t  ~ ~ - 2 0 .  

'fiere are approximately 130 l~ibr icants  i n  the Consolidated Stores 
Catalog covering the four  UCC p l a n t s ,  
s tocked a t  QRNL S tores .  

Approximately 50% of  these are 

To i l l u s t r a t e  the asssartment of l u b r i c a n t s  in Sto res  s tock  and 

t h e i r  uses, re fe r  t o  F i g .  6 .  

PERSONNEL 

The keystones t o  an e f f e c t i v e  lubrication g~cpgram are t h e  s taff  
personnel who provide t e c h n i c a l ,  schedul ing and se rv ice  recommendations 
and the supervisors and c ra f t  persormnell who c a r r y  out  t hese  recornen- 
dations * 

The s taff  function sf t h i s  program i s  adminis tered by t h e  Opera- 
t i o n s  Analysis Department of  the  Plant and Equipment Divis ion.  A group 

s f  people provide t h e  inpu t  data f o r  C O I I I ~ U ~ ~ ~  ~ X V ~ P E U N I I ~ ~ ~ ,  s c h d . ~ l -  

ing,  technical, and service reesmendations. In add i t ion ,  f i e l d  en- 
gineers provide t echn ica l  assistance t o  t h i s  group based on cu r ren t  
opera t ing  and design data of  t h e  equipment:, 

The staff  group functions as p a r t  sf the  P m g ~ a m e d  Maintenance 

(PM) e f for t  which inc ludes  scheduled PM Pubricat ion o f  equipment e 

group functions as follows i n  the lub r i ca t ion  program: 
This 
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Without t he  f i e l d  superv~sors, who are responsible  for 
ascertaining that programaed maintenance scheduled f o r  

equipment i s  completed, and the craftsmen who aetualPy 
pe-srform the work, the P u b r i ~ a t a o n  program could no t  
function. Approximately 4.0 first-line supervisors 

are directly involved i.n S U ~ ~ T V I S  i n g  ~ r a f t s m e ~ ~  i n  ~ 6 % " -  

wieing equipment requi r ing  schedPal@d Pubsieation, 

There i s  no supervisor assigned to f u l l  time programed 

maintenance lub r i ca t ion  of  equipnwcnt 

SCHEDULING 

Tdubricatian scheduling is an essential par t  a% prevent Ive mailraten-- 
m e e  which provides normal servicing of equipment on a pePiodie schedule 
"his system prevents  minor i r r egu la r i t i e s  from developing i n t o  break- 

dawns t h a t  may involve a program s h u t d s ~ m ,  major repairs o r  an overhaul 
f i s t ab l i sh ing  an effective schedule f o r  equipment which may operate con- 
t inuous ly  and intermittently is a eha%lenge f o r  l ub r i ca t ion  engineers,  
By obtaining technical data as well as a t t a i n i n g  functional knowledge 
sf the use of the equipment, an effecti-ve scPaedule can be established, 
Most equipment, regardless of  frequency of opera t ion ,  has some paint 
of service t h a t  needs lubrication o r  inspection at Peast monthly, 

lhvironmental  eoiidit ions such as heat t ransferred from o t h e r  

w~zrces, a c i d  fumes, dust OF d i r t  in eqefip-nrcmt area, l oca t ion  o f  

equipment (outside OP inside) , sheltered ar unsheltered, eomdensatasn 
os" w a t e ~  pnesent from o the r  sou3~"ecs a ~ c  % P I  fac tors  t h a t  must be 

cons idere$. when scheduling lubrication and maintenance of equipmesit 
i n  most. ~nstances~ t he  best way to detee~-mixne an ef fec t ive  schedule 
1 5  a physical i i ispcct ion of  the  equipment at the  s i t e  sf operation, 
Th15 inspect ion will determine the enviPonmentdal eolrlditiorss, u t i l i z s -  

t i an  of the eci-uipmernt (such a5 a7-r m l d l t i o n i n g ,  I-neaeing o r  exhaust 
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G - CON'T'D. 

H - Syn thes i zed  f l u i d s ,  cove r s  
an a p p l i c a t i o n  r e q u i r i n g  E i r e -  
r e s i s t a n c e  p r o p e r t i e s  (HA-HZ) 

I - S p e c i a l i t y  I tems ,  Misce l l aneous  
(IA- IG) 

M - S o l i d  l u b r i c a n t s ,  bonded 
c o a t i n g ,  Molybdenum-disulf ide 
g r a p h i t e  powder (MA-MD) 

N - So1i.d l u b r i c a n t s ,  g r e a s e s  
(NA-NC) I 

0 - S o l i d  l u b r i c a n t s ,  d i s p e r s i o n s .  
These l u b r i c a n t s  cove r  a 
d i s p e r s i o n  of g r a p h i t e  i n  
pe t ro l eum o i l  f o r  l u b r i c a t i o n  
and p e n e t r a t i n g  a p p l i c a t i o n s .  
(OA- 0 F ) 

P - Vacuum F l u i d s ,  s y n t h e t i c  s i l i -  
cone and hydracarbon f l u i d s .  
(PB - PI') 

Q - Vaciiiim g r e a s e s  

R - Greases  and au tomot ive  misc-  I e l l a n e o u s  (RB-RI) 

S - Radia t ion  i t e m s ,  g r e a s e s  and 
o i l s  (SA-SD) 

magnesium. F ine  f i n i s h  h igh  accu racy  
g r i n d i n g  of hardcned  steels, heavy-  
d u t y  machining of h igh  a l l o y  and 
s t a i n l e s s  s t e e l  i n c l u d i n g  i r o n  base  
h c a t  r e s i s t a n t  and s u p e r  a l l o y s ,  
F i re  r e s i s t a n t  arid E P .  

Hydrau l i c  sys t ems ,  vane- type  pumps, 
e l e v a t o r s ,  e l e c t r i c a l  transformiiers. 

Penc t l -a t ing  o i l  f o r  f r o z e n  n u t s ,  
b o l t s ,  and l e a t h e r  c o n d i t i o n e r .  

I Iyd rau l i c  a p p l i c a t i o n s  under ex t reme 
t empera tu re  v a r i a t i o n s ,  h y d r a u l i c s  
dashpo t ,  c i r c u i t  b r e a k e r s ,  e l e c t r i c a l  
p o t t i n g  and l u b r i e a t i n g  a p p l i c a t i o n s .  

S l i d e s ,  cams, l o c k s ,  h i n g e s ,  i n s t r u -  
ments ,  a n t i - s e i z e  compound, s p l i n e s .  

S l i d e s ,  p o i n t s ,  ways, g u i d e s ,  t a p p i n g ,  
b e a r i n g s ,  g a l l i n g ,  s e i z i n g ,  cams, 
s p l i n e s ,  t a p e r s ,  wedges. 

Louver b e a r i n g s ,  j o i n t s ,  s l i d e s ,  cams, 
v a l v e  s t ems ,  c h a i n s ,  small g e a r s .  

Y - 
S h a f t  b e a r i n g s ,  g e a r s ,  s l i d e s ,  d i e s ,  
cams, s p l i n e s ,  punches .  

Small g e a r s ,  s c rews ,  b e a r i n g s ,  v a l v e  
sterns, b o l t s ,  n u t s ,  s p l i n e s ,  j o i n t s .  

-..... ... . . . . . . -..._.... _ . . ~  l___l_. 

D i f f u s i o n  pumps, u l t r a - h i g h  vaciiunn 
sys tems,  o p t i c a l  equipment ,  f r ac t ion -  
a t i n g  pumps. 

Stopcock vacuum a p p l i c a t i o n s ,  b e l l  
j ars , v a l v e s ,  j o i i i t s .  

. .... . .- 

C h a s s i s ,  wheel b e a r i n g s ,  water pumps2 
cams, b rake  f l u i d .  

R a d i a t i o n  a p p l i c a t i o n s .  

F i g .  6 (Cont'd.) . Lubricant Series  S tocked  i n  S tores  
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reases, general 
TC-TK) 

eases, genera 
11 EP (UB-UL) 

2 - Lubricants, spare parts 
(ZA- ZO) 

f: r e s i s t a n c  

ler element be 
versa1 j a in t s ,  
m a 1  bearings, 

temperature, 1 

Air conditioning system filters. 

Fig.  6 (Cont'd.). eries Stocked 



systems), and frequency of operat ion i f  supporting research programs, 

Based on known d a t a  and reference t o  operat ing and maintenance 
nnanuals a schedule i s  prepared f o r  s e rv i c ing  t h e  equipment. 

been taken t o  schedule equipment i n  a given area a t  t h e  same time, 
‘Ibis ac t ion  reduces t h e  number of t r i p s  made t o  t h e  a rea  t o  service 
minimum numbers of  equipment items. Most maintenance lub r i ca t ion  

manuals recommend s e r v i c e  frequencies based on 8 ,  16,  and 2 4 - h ~ ~ ~  

operat ion per iods ,  
year i n t e r v a l ,  This s i t u a t i o n  i s  illustrated i n  t h e  following t a b l e  

which shows t h e  code ind ica t ing  t h e  scheduled frequency t h a t  appears 
on the programmed maintenance Schedule Card, Fig. 3: 

Care has 

Service frequencies  can vary from weekly to a 10- 

CODE 
_____I 

W 
2w 
M 
6W 
2 M  
JM 
4M 
6M 
8M 
Y 

FREQUENCY 

Every week 
Every two weeks 
Every month 
Every 6 weeks 
Every 2 months 

Every 4 months 
Every 6 months 
Every 8 months 
Every year  

Every 3 months 

CODE 

2Y 
3Y 
4Y 
5Y 
6Y 
7Y 
8Y 
9Y 

1 OY 
s 

FREQUENCY 

Every 2 years  
Every 3 years  

Every 5 years  
Every 6 years  
Every 7 years  
Every 8 years  
Every 9 years  
Every 10  years  

Every 4 years  

Standby - no 
s e r v i c e  
scheduled 

The programmed maintenance schedule cards  a r e  sent to t h e  nine work 
centers two weeks before  scheduled time f o r  lub r i ca t ion  and mai-ntenance 
service of  t h e  equipment. 
t he  week f o r  which lub r i ca t ion  has been scheduled f o r  t h a t  designated 
item of  equipment (F ig .  3 ) .  The time allowed f o r  completion of  scheduled 

service depends on t h e  frequency indica ted  on t h e  card (Fig.  3 ) ”  Sf 

the card i n d i c a t e s  only weekly s e r v i c e ,  items must be completed on the 

scheduled day within t h a t  week. 
the  scheduled week -6. f i v e  days,  

‘The p r i n t i n g  a t  t he  top of  t h e  cayd i n d i c a t e s  

Monthly items are to be completed in 

The following t a b l e  shows t h e  se~viee frequency and the time allowed 
f o r  completion of  t h e  required s e r v i c e .  



23 

Scheduled 
Frequency 

Weekly 
2 Weeks 
Monthly 
2 Months 
3 Months 
4 Months 
6 Months 
Yearly 
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many yea r s ,  
r i c a t i o n  because w e  are depending e n t i r e l y  on t h e  human element,  

However;, t h i s  method can c a n t r i b u t e  t o  over or" under lub- 

The design of  modern machi.nes has p r a c t i c a l l y  e l imina ted  t h e  hand 
The equipment i tems of  today and the fu ture  a r e ,  type of app l i ca t ion .  

and w i l l  be,  p r e c i s i o n - b u i l t  to operate a t  I I I U C ~  more severe ~ondition~, 
Sa t i s f ac to ry  opera t ion  depends on the r i g h t  l ub r i can t  a t  t h e  r i g h t  
p l ace  and i n  t h e  r i g h t  amount. 
r equ i r e s  cons idera t ion  of t h e  c e n t r a l i z e d  automatic. l u b r i c a t i o n  systems. 
Some o l d e r  equipment, which i s  inadequately designed from a l u b r i c a t i o n  
s tandpoin t ,  i s  a f e r t i l e  f i e l d  f o r  this type of  app l i ca t ion ,  

Control led app l i ca t ion  i s  e s s e n t i a l  and 

Instal l ing centralizwd systems on the oldey equip- 
ment should reduce lubrication conamption and in- 
e m m e  machine l i f e .  8 

Om t h e  f i r s t  i n s t a l l a t i o n s ,  t h e  before  and a f t e r  costs of  c e n t r a l -  

In  add i t ion  t o  a need f o r  '111ore cent-kl.alizetl automatic systems, t h e  
l u b r i c a t i o n  engineer  and o the r s  are s f t e n  required t o  e s t a b l i s h  and 
continue a l u b r i c a t i o n  frequency schedule of  a given itern(s) of  equip- 
ment t h a t  may be inadequate ,  This  i s  e s p e c i a l l y  t r u e  o f  equipment 
t h a t  opera tes  i n t e r m i t t e n t l y .  
of  frequency t h e r e  i s  a need f o r  invent ion  o r  development o f  a 
por t ab le  f i e l d  instrument t h a t  would immediately analyze a l u b r k a n t  
i nd ica t ing  oxida t ion ,  v i s c o s i t y ,  a c i d i t y ,  water ,  d i e l e c t r i c  s t r e n g t h  
and c e r t a i n  a d d i t i v e s .  
rather than t h e  present  time consuming process  of  l abora to ry  a n a l y s i s ,  
much time and money can be saved and w i l l  p o v i d e  t h e  l u b r i c a t i o n  
engineer  and o the r s  another  t o o l  i n  maintaining an e f f e c t i v e  lubrica- 
"t;lon program, 

To provide a quick check on adequacy 

Through t h e  use o f  t h i s  t y p e  of  imstrznment, 

8Charles A ,  Bailey and Joseph S. Aarons, !?he Plubr$ccztion Eszg*ineers 
Manual, United States S t e e l  Corporation, F i r s t  E d i t i o n ,  
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An infallible system does not exist, The Plant 
ision, with help from others, i s  continuing to sea 

and ways t o  improve the lubricat ogram, one of 
improvement is in the schedu manpower t o  meet t h e  service f re -  
queney in the time scheduled 
ing  mope feedback data from 
ante s t a f f  group regarding eq 
service, new additions and e 

em, and perhaps is the  urgent ,  is directing more e f for t  toward 
standardization to reduce the n of  lubricants in use, while eon- 

timing t o  maintain an ef fe  

With the continued ef for t s  t h e  Four-PBant Committee, super- 
visors ,  craftsmen, engineers and scientists we will continue t o  im- 

prove the lubrication progmm at Ridge National Laboratory, 
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A. GLOSSARY OF LXJRRICATION TERMS 

Abrasion-A general ivearing away of a surface 
by constant  scratching, usually due to  the  pres- 
ence of foreign matter  such as  dirt ,  gri t ,  or me- 
tallic particles in the lubricant.  I t  may also cause 
a breaking down of the material  (such as the  
tooth surfaces  of g e a r s ) .  Lack of proper lubrica- 
tion may resul t  in abrasion. 

Absolute Viscosity, see Viscosity. -A term used 
interchangeably with viscosity to distinguish i t  
f rom ei ther  kinematic viscosity o r  commercial. 
viscosity. I t  i s  occasionally referred to  as dy- 
namic viscosity. 

Absolute viscosity and  kintmatic  viscosity are 
expressed in fundamental  units.  Commercial vis- 
cosity such as Saybolt viscosity is expressed in 
arbi t rary uni ts  of time, usually seconds. 

Acid-In a restricted sense, any substance con- 
ta ining hydrogen in  combination with a nonniretall 
o r  nonnietallic radical and  capable of producing 
hydrogen ions in solution. 

Acidity--In lubricants,  acidity denotes the  pres- 
ence of acid-type constituerits t he  concentra- 
tion of which is usually defined in terms of acid 
number.  The  consti tuents vary in na ture  and 
may o r  may not markedly influence the  behavior 
of t he  lubricant.  (See also Acid Number,) 

0 

Strong Acid Wum 

Additive-A chemical compound o r  compounds 
added to  a lubricant  f o r  t he  purpose of impart ing 
new properties o r  of enhancing those properties 
t he  lubricant  already has. 

Adhesion --The property of a lubricant t h a t  
causes i t  to cling o r  adhere to a solid surface. 

Alkarli--Any substance having basic (as opposed 
to acidic) properties. In  a restricted sense i t  is  
applied to t-he hydroxides of ammonium, l i thium, 
potassium and sodium. 

Grease- A g r e a s e  p r e p a r e d  
ng oil and  a n  aluminum soap. 

-Devoid of water .  

in$-As applied to a petroleum prod- 
uct, the  lowest temperature  a t  tvhieh the  prodrnct 
is completely miscible with :ill equal volume of 
freshly distilled anil ine.  

APH Gravity-A gravity scale established by the 
American Petroleurn Inst i tute  a n d  in Kenera1 use 
in t he  petroleum industry,  thc imiiit being called 

the “API degree”. This uni t  is defined in terms 
of specific gravity as follows : 

141.5 
Degrees API =-  -- I_ -- - 131.5 

sp.  gp”. 60/6O0P 

sent Viscosity-Aterm u s e d i n  referr ing B O  
t he  resistance to flow of fluids the viscosity of 
which va r i r s  with the  r a t e  of shear .  It can be 
evaluated in a capillary type instrument  where i t  
is defined as the  shear  s t ress  at t h e  capillary wall 
divided by the  mean ra t e  of s h e a r  as computed 
from the  Poiseuille equation. It is  expressed in 
fundamental  viscosity uni t s  at a given rate of 
shear. 

Aspha1t.k- -Essentially composed of o r  similar to 
asphalt. Frequent ly  applied to  lubricating oils 
derived from crudes which contain asphalt. 

Axial-Load Bearing-A bearing in which the  
load ac t s  in the  direction of t he  axis of rotation. 

earhg- A roll ing typ r  bearing containing 
rolling elements in the  form of balls. 

A grease prepared from 
lubricating oil arid a barium soap. 

Base -In a restricted sense,  a compound that  
yields hydroxyl ions in  aqueous solution o r  one 
t h a t  reacts with an acid to form a sa l t  a n d  water.  

lBeasing---A support o r  guide by means of which 
a moviiig part is positioned with respect to the 
other  pa r t s  of a mechanism. 

Black Oils-Any dark colored lubricating oil 
used f o r  t h e  lubrication of machine pa r t s  under 
exposed conditions. 

Bleeding-- The tendency of a liquid component 
to separate  f rom a liquid-solid o r  liquid-semi- 
solid mixture;  as a n  oil from a grease.  

ck Grease--,\ grease of moderate dropping 
point which, under  normal temperatures,  is firm 
to the touch aRc9 can Z J ~  handled in block o r  stick 
form. 

ase Grease 

Block Penetration-‘The penetration a t  77F of a 
grease which is sufificiently hard  to hold i ts  
shape. (AS‘L’M Dtb,signation D 217.) 

Blown Oils- Fa t ty  oi ls ,  such as rapeseed, whale,  
o r  various fish oils, which a r e  artificially thick- 
ened by blowing a current  of air through them. 

Hody--A loosc term, usually used to designate 
v i s c o s i t y o r  c o m s i s t e 11 cy . 
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.4STRl designation ID 217.) Somt-times used quali- 
tatively to denote viscosity of liquids. 

Coolant A fluid used to remove heat. See Cut- 
ting Fluid. 
Corrosion- Destruction of a metal by chemical. 
o r  electrochemical reaction with its environ- 
ment. (Corrosion Handbook.) 

Coupling- -A s t ra ight  connector for  fluid lines. 

Cracking-The process whereby large molecules 
a re  broken down by the  application of hea t  arid 
pressure to  form smaller molecules. 

Crambe Oil-A vegetable oil pressed from the  
seed of Crambe abyssinica, a member of the  
C r u c i f ~ r a e  family and related to rape a n d  mus- 
tard.  

@rysgenies---The branch of physics relating to 
the production and effects of very low tempera- 
tures.  

Cup Grease----A grease, generally lime base, suit- 
able f o r  use in grease cups. 

Fluid-Any fluid applied to a cutting 
ss i s t  in the  cutt ing operation by cooling, 

1 u b r i c a t  i ng  o r  o t h e r mea n s e 

Cutting Oil--A cutting fluid composed either en- 
tirely of oil, or  oil and additives which are usual- 
ly oil soluble. 

Degras-An animal oil extracted from the  skin 
or wool of sheep. 

sibility--The ability of a fluid tha t  is  in- 
soluble in water  to separate from water with 
which it may be mixed in the fo rm o€ am emul- 
sion, 

Demify-The mass of a unit  volume o€ a sub- 
stance. I t s  numerical value varies with the units 
used. 

Pktergeist-ln lubricationr, ei ther an additive o r  
a compounded lubricant having the property of 
keeping insoluble mat te r  in  suspetision thus  pre- 
v e n t i n g  i t s  deposition where i t  would be harmful.  
A detergent may also redisperse deposits already 
formed. 

Dicellect ric Strength---A measure of the ability of 
an insulating material  to Lvithstand electric 
stress (voltage) without failure.  Fluids with 
high dielectric s t rength  ( usual ly  expressed in 
volts o r  kilovolts) a r e  good electrical insclators.  

ASTJI Designation I) 877.) 

Dispersant-In lubrication, a t e l m  usu;i:ly used 
i ri t c rc' h an  gea h 1 y wit h d P t e rge 11 t . 

Dissolved Gases-Those gases that enter :nto so- 
lu t ion  u-ith a fluid arid ai-c nt.ithci* frce -lor en- 
trained gases. 

Drop-Feed I,thricntion-- A system of lubrication 
in which the  lubricant is supplied to the  bearing 
sur faces  in the form of drops at regular  interval^, 

Dropping Point (of Grease) -The temperature at  
which a grease passes from a semisolid to a 
liquid s ta te  u n d e r  specified tes t  conditio118 
(ASTM Designation D 566.) 

Dynamic (Minetie) Friction-The friction be- 
tween two surfaces in relative motion. Someti 
called sliding friction o r  the friction of motion. 

Ylynamic Viscosity-See ~~~~~~~~t~ Vise 
Emulsibility- The ability of a na>n-water-so!uble 
fluid to form an emulsion with water,  

Ernulsisn-A rnechanka\ mixture of two insol- 
uble liquids as oil and water. 
EP (Extipe~xae Pressure) I,ubri@an$a--Lubri@an$s 
t ha t  impart  to rubbing surfacers the ability of 
carrying appreciably greater loads than 
be possible with ordinary lubricants without ex- 
cessive wear OR' damage, 

Fat-Originally, a naturally occurring com- 
pound of fa t ty  acid and glycerine. Fats can  be af 
animal or  vegetahle materials or can  be made 
synthetical 1 y. 

Fatty heid-An organic acid of aliphatic struc- 
tu re  originnally derived from f a t s  and f a t ty  oils. 

Fatty 0 i L - A  f a t  t h a t  i s  liquid at room tempera- 
ture.  

Fiber Grease 
s t ruc ture  noticcable when a sample of the grease 
is pulled apar t .  Greases hawing th is  fibrous struc- 
ture tend to  resist  being thrown off gears and 
out o f  hearings. 

Filler7- Army substance, such as talc, mica or vari- 
ous  powders, which is added to a grease to in- 
crease i ts  weight o r  consistency. 

Filter -Any device os" porous substaxice used as a 
s t ra iner  for cleaning fluids by removing sus- 
pended matter. 

Fire B'oaaint (Cleveland Open Cup) -The tempera- 
tu re  te> which a combustible liquid must be heated 
so tha t  the released vapor will burn  continuously 
when ignited under specified conditions (ASTM 
Designation D 92.) 

Pire HPesistan'L Fluid-A fluid, difficult to ignite, 
t ha t  shows little tendency to propagate flame, 

Fit ted Bearing - A partial journal bearing in 
which the radius o f  the bearing surface is  the 
same as the radius of the journal surface.  

Fixed Oil- A term frequel i t ly  ~ i s e d  to describe an 
oil t ha t  is d i f i r u l t  to distill without decomposi- 
tion. Generally applied to fa t ty  oils, 

Grease having a distinctly fiblro 
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Kinematic Viscosity-The absolute viscosity of a 
f lu id divided by i ts  mass density Iri the English 
system, the standard unit  of kinematic viscosity 
is thg newt and is expressed i n  in2//sec. In the 
cgs system, the standard ennit of kinematic vis- 
cosity is the stoke and is expressed in cm "set. 
(See Viscosity an. Absolute Viscosity,) 
Kinetic (Dynamic) The friction be 
tween two surfaces i mot i o n . Sometimes 
called sliding friction o r  the friction of motion. 

1Jacq~er-A deposit result ing from the oxidation 
and  polymerization of fuels and lubricants when 
exposed to high temperatures. Similar to, bu t  
harder  than  varnish. 

IAard Oil-An animal oil prepared from chilled 
lard or  from the fat of swine, 

acids, the  la t te r  
leum. 

PJead NaplhtheRa& -A lead soap of riayhthenic 
ccurring naturally in  petrts- 

-Any substance t h a t  flows readily or  
in response to the smallest influence. 

More generally, any  substance i n  which the force 
required to produce a deformation depends on 
the ra te  of deformation ra ther  than  an  the  mag- 
nitude o f  the deformation (See Solid). 
Lime-Base Grease -A grease prepared from a 
lubricating oil and  a lime soap, 

ase Grease -A grease preparicd from 
lubricating oil and a lithium soap. 

Lubricant --Any substance interposed between 
two surfaces in relative motion €or the purpose 
of reducing the friction and/or the wear between. 
them, 

Manifold-A conductor t h a t  provides multiple 
connection ports. 

a k a  t or--A mechanic a 1 de vice 
fo r  supplying lubricant to various par t s  of a 
mechanism. With th i s  dwice ,  the  lubricant is  not 
usually recirculated. 

Micron A millionth of a meter, o r  0.0000394 
inch. 
Mixed Base Crude o r  Interme iate Base Crude--- 
Crude oil, not predominantly parafiiiic or naph- 
thenic in character,  found i n  the Mid-Continent 
and other districts. 

Mixed Base Grease-A grease in which the thiek- 
ening agent  or  base is generally a mixture of 
sodium o r  calcium soaps, although other soaps 
may be used. 

Mold Oil-An oil used to ensure easy parting 
of a ceramic, glass, rnrtal o r  othcr object .from 
the mold in which i t  is cast .  (Also  see Form Oil.) 

me-- -A cha ra c te I-i za t i o n of certain 
petroleum products prepared from riaphthenic- 

type crudes (crudes containing a high gaercemnt- 
age of ring-type aliphatic hydrocarbon mole- 
cules).  

Neatsfoot Oil-A pale yellow animal oil made 
from the f e e t  a n d  shinbones of cattle. 

Needle Bearing A rolling type of bearing com- 
tainirig rolling elements t ha t  a r e  relatively long 
compared lo their  diamet,er, 

Nezltsalizaticin Number -A term still used in tht? 
petroleum industry, but rapidly becoming obso- 
lete in the lubrication field. (See Acid, St 
Acid, Strong $-lase, Total Acid, and Total 
Numbers.) 

Neutral Oil,a--l,ubricating oils of low or  medium 
viscosity obtained in petroleum distillation and 
prepared without chemical treatment.  They de- 
rive the i r  name from the f ac t  t h a t  they have not 
beein treated with either an acid o r  a n  alkali,  bu t  
have been purified by simple filtration. 

t- -The s tandard  unit  of kinematic viscosity 
in the  English system. Expressed in in2/sec. 
la-Heptane (Norma11 Plcp%ane)--A ~~~~(~~~~~~~ 

as zem and used as a reference fuel ingredient 
in making motor fuel octane number tests. 
 no^.^^^^^^^^^ Fluid---- One t h a t  does not fall 
within Newton’s mathematical definition of vis- 
cosity. 
Nonssap Grease -A product similar to grease in 
appearance and  consistency but containing only 
heavy residual stocks and  mineral oil. 

be~- - -A  ~iuixal-s~r indicating the  knock 
ratiiig or resistance to detonation of motor gaso- 
line. I t  is defined as the  percent by volume of 
iso-octane (@8f%18)  in a rnixture with n-heptane. 
The mixture has  the same knock ra t ing  under 
s tandard  engine tes t  conditions as the tes t  fuel. 
Oil--A greasy, unctuous liquid o f  vegetable, ani- 
mal, mirneral OF symtketic origin. 

Oiliness- -That property of a lubricant t ha t  pro- 
duces low friction under conditions of boundary 
lubrication. Thc lower the friction, the grea te r  
the  oiliness. 

Oil Mist  or Fog -An oil atomized with the  aid of 
cornprcssed ?ia. arid t h e n  conveyed by the a i r  in  a 
low-pressure distribution system to multiple 
points of 1 u bri c a n t a p p 1 i c a t i o n ~ 

Oil XBhg-A loose ring, the inner surface of 
which rides a sha f t  o r  journal causing the  r ing  
to rotate.  The  r i n g  dips into a reservoir of lubri- 
can t  from which it carries lubricant to the  top 
of the  sha f t  for  distribution to  a bearing. 

Organic Acid-An orgatric compound,  with acid 
properties, obtained from on”g;rnic substances 

c o m p o ~ n d  (C7Hlf3) with 8n cictancFt ra t ing  defined 
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nification-A process in it7hich a f a t  (or  
other compound of an acid with an  alcohol)  re- 
acts with a n  alkali to form a soap a n d  glycerine 
o r  other alcohol. 

Saponification Number The number of milli- 
g rams of potassium hydroxide required to sapon- 
ify the f a t s  and/or  esters i n  a 1 gram sample of 
a given material. (ASTM Designation D 94.) 

Saybolt Universal Viscosity (SUV) or Saybolt 
Universal Seconds, (SUS)--The time i n  seconds 
required for  60 cubic centimeters of a fluid to 
flow through the orifice of the Standard Saybolt 
IJaiiversal Viscometer at a given temperature 
under specified conditions. ( ASTM Uesignation 
D 88.) 
§~~~~~~~ Furd Viscosity- -The time in  seconds re- 
quired fo r  60 cubic centimeters of a f luid to flow 
through the orifice of a Saybolt Furol Viscometer 
at a given temperature under specified condi- 
tions. (ASTM Designation D 88.) The orifice of 
the furol viscometer i s  l a rger  than  t h a t  of the  
universal viscometer and is used for  more vis- 
cous fluids. 

iBuid-Aany substance having the  attr ibutes 
of both a liquid and a solid. Similar to a semisolid 
but being more closely related to a liquid than  to 
a SQlid, 

i ~o l id - - -A~y  substance having the attr ibutes 
of both a solid and  a liquid. Similar to semiliquid 
but  being more closely related to a solid than  a 
1 iq la id. 

More generally, any  substance in which the 
force required to produce a deformation depends 
both on the magnitude and  on the ra te  of the die- 
formation, (See Soli 

Shear Stress---Ti.e force per unit a rea  acting 
tangentially to the  surface of a n  element of a 
fluid or  of a solid. 

earing-A pivoted pad bearing of 

A journal bearing, usually a 

A test  for  determining the 

either radial-load or  axial-load type. 

full journal bearing. 

Sligh Oxidation Test 
oxidation resistance of oils. 

Sludg-e-Insoluble material formed as a result  
ei ther of deterioration reactions in a n  ail o r  of 
contamination of a n  oil,  o r  both, 

Sllawhiwg Oil-An oil- o r  grease-like material 
used on metals to form a temporary protective 
coating aga ins t  rus t ,  corrosion, etc, 

Soap- -A compound formed by the reaction of a 
fa t ty  acid with a n  alkali. 

Soda-Base Grease --A grease prepared from 
lubricating oil and  a sodium soap. 

Solid-Any substance having a definite shape 
which it does not readily relinquish. Mor@ gen- 
eralIy, any substance in which the force required 
to  produce a deformation depends upon the  mag- 
nitude of the deformation ra ther  than upon the 
ra te  of deformation, (See Liquid.) 
Solaitale Cutt i~ig Oil--A mineral oil containin 
additives tha t  enable i t  to be easily mixed with 
water to form a stable emulsion for  use as cut- 
t ing fluid, 

Spacific Gravity-The ratio of the  we 
of a given volumr of a material to the  
a i r  o l  a n  equal voliime of water  at a s 
perature, 
Sperm 011--A pale-yellow oil obtained from the 
head pawities and blubber of the sperm ~~~~~~~ 

--- A light,-bodied oil used principal1 
t i ng  spindles and light, high-spee 

machinery. 
SpIash ~~~~~~~~~~~ 

which par t s  of a mechaaiisni dip into and sp 
the lubricant onto themselves and/or  o ther  p 
of the  mechanismwa, 
Spsnge Grease---A soda-base grease differin 
from the smooth, buttery soda-base greases i 
that  i t  is 1rpc9rc fibroins and  sponge-like in struc- 
ture. 
Static Friction ---The force just s u  
t iate relative motion between two 
IQaid, 

A system of lubrication in 

-With reference to lubricating 
plied to unfiltered residual cylin- 

der oils from which the  lighter fractions have 
heen distilled by the direct  application of s tea  

Step ~~~~~~~~ - -  A plane-surface bearing that  sup- 
p ~ r h  the lower end of a vertical shaft. 
8 It i ek- SI ip-A re 1 a xa ti on o s c i 1 1 at i o n u s ti a 1 1 y zp, B I 
sociated with variation of the roeficient oE fric- 
tion with relative velocity o r  with duration of 
static contact. I t  is also associated with the for- 
mation and destruction of interfacial  junctions 
on a microscopic scale, 
Stoke The  s tandard  unit  of kinematic viscosity 
in the  cgs systern. Expressed i n  crn2/sec. 

Strong AciP Nn ber ( S A N ) - T ~ P  quaritity of 
base, expressed in milligrams of potassium hy- 
droxide, required t o  neutralize the  s t rong  acid 
constituents present in 1 gram of sample. (ASTM 
Designation B 974.) 
Strong Rase Nuwiher (SMIN)---The quantity of 
acid, expressed in trrrrrs of the equivalent num- 
ber of nzilligrams o f  potassium hydroxide, re- 
quired to neutralize the s t rong  base constituents 
present in P gram of sample. (ASTM Designation 
61 974.) 
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Qil-Oil to which sulfur or sulfur 
ave been added. 

ant-A lubrica 

descriptive tern a 
articularly sticky or 

Pad (Land) Bear 

tion--A condi 
e film thickness 

st Bearing-An axial-load 

ent in 1 gram of 

ber (TB.N)---T 
n terms of the c 

g a greasy, oily, 
or touched by the 

ants. Similar to b 

defined as the s 

-Vapor pressure i 

te-Any fibrous 
aste used to su 

te Lubrication-A 
h the lubricant is d 
by cloth waste or y 

of a material as 

e Oil-Light-colo 
mineral oils freq 

Lu brication-A 
the lubricant is 

by means of a w 
-In wear, the 

a1 from one poi 

in staple length a 
d Penetration-The 

aitiing strands of w 
Value-W hen 

1um stress nece 
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