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ABSThACT

Water Wash Greases used by Canad a , France , German y, Netherla nds

and the United Kingdo m were tested to the UK Specification DGS 327.

The greases of Fr ance , Netherland s and the UK were found to be

similar and standardised under NATO Code No. G—1*60. Tests showed

- • that there should be no caspatib ility problems if these grea ses

j re mixed.
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STANDARDISATION AND COMPATIBILITY OF

WATER WASH RESISTANT GREASES

by

A .W .MORGAN

I • INTRODUCTION

As a member of the NATO Military Agency for Stan dar disation(MAS )
Naval Fuels and Lubr icants Working Party , the UK represented by
the Admiral ty Oil Laborator ?was asked in 1975 to carry out a
standardisatio n study of the water wash resistant grea ses in use
by UK, Netherlands , France and Canada . The resul ts of this study
were reported to NATO.M AS members on 8.k.76 under letter reference
7807/NATO 1/76/CEC , and discussed at the Jun e 1976 meetin gs
of the Working Party .

At these 1976 meetings the UK agreed to obtain and test for
acceptability the grease in use by Germany. It was also pointed S

out that the type of grease used by the UK and the Netherl ands
could have compatibility problems when mixed with other types of
grease. Both of these items of work were tackled simultaneously
and reported together on 114.2.77 to NATO.MAS members under letter
reference 7807/NATO l/fl/CEC .

For convenience, both reports are combined below. The results
appear in Table I and 2 and summaries of the specification
requirements of the UK, France and Canada appear as Appendices A,B & C.

2. STANDARDISATION STUDY OF UNITED KINGDOM, NETHERLANDS, FRENCH

AND CANADIAN GREASES

Samples of grease obtained from the above countries were tested
to the UK specification DGS 327 for Grease , Sea Water Resistant
XG —286 . At the time the UK had only one qualified product and
this was and still is essentiall y the same as the commer cial grease
used by the Netherl ands. It is therefore not surprising that the
results obtained ( Table 1) on these two greases are very similar ,
both greases complying with every requirement of the specification .
The French grease is a differen t kind of lime—base grease with a
much higher Dropping Point • It was a borderli ne pass in the Water
Resistance and Steel Corros ion test and gave an inferior rating
(2 compared with o) in the Dynamic Anti—Rust (Eacor ) test . The
Canadian grease passed the latter test with ratings of 0 but failed
the Water Resistance and Steel Corrosion with corro sion in all six

~ Now The Natio nal Gas Turbine Establishment(Cobham ), Chemistry &
Petroleum Technology Department.
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craters. It also failed the Oil Separation test and its
Worked Penetration was out~ide the limits for XG—286.

At the June 1976 meetings i~ was agreed that a new NATO code
number G—’+60 would be assigned for Greases Sea Water Resistant,
with products obtained under the specifications of the UK and
France being accepted as standardised under the terms of the
NATO agreement Stanag 1135.

The Netherl ands would use the UK specification and Belgium would
use the French specification.

3. TESTING OF GERMAN GREASE 9150—066(A COMMERCIAL EP GREASE)

TO UK SPECIFICATION DOS 327

It will be seen from the results obtained on the above grease
(Grease A in Table 2) that it failed both corro sion tests and
its Worked Penetration was outside the limits set by the
specification . Also as a resul t of the compatibility tests
reported below , it transpired that the grease 9150—066 has a very
poor working stabilit y. After only 500 strokes in a mechani cal
grease worker its penetration increased by 38 — an increase of
50 is usually the maximum permitted after working a grease for
100,000 strokes. The poor working stability probably explains
the poor performance in the Water Resistance and Steel Corr osion
test as such a grease would be more easily removed from a flat
surface by a jet of water and thus permit co~rosion to occur.
The Dropping Point of the grease is over 300 C but this high
temp erature capability is not likely to be of any advanta ge in the
type of app lication intended for the se greases. It was concluded
that this German grease shoul d not be included under the NATO G—460
classification .

4. COMPATIBILITY TESTS ON UK ,_ FRENCH AND GERMAN GREASES

By the time these tests took place a second product (Grease C in
Table 2) had been approved to the DGS 327 specification . As the
work on the German grease was proceeding at the same time, its
unsuitability was not realised until the compatibility tests
were well under way — henc e its inclusion in the prog ramme .

50/50 mixtures of all combinations of the four greases (A/B,
A/C , etc in the Table) were produced by working equal volumes
of the two greases concerned (which had already been worked 60
strokes for the Worked Penetration) a further 500 strokes in the
standard mechanical grease worker. The individual greases were
also worked a total of ~6o strokes in order that a true comparison
could be made between the results obtained on them and those
obtained on the mixtures. This showed the German grease (Grease A
in the Table) to be incompatible with all the other greases —it
will, be seen tha t in every case its mixture with another grease
(A/B , A/c and A/D in the Table> was much softer (i.e. had a much
higher penetration) than the softest individua l grease which was
Grease A. This is the accepted definition of incompatibility —

where a significantly worse result is obtaine d from a mixture than
the wora~t result obtained on any one product. Only Grease A
produced such a re sult in these teets and only the consistenc y of S
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the mixture was affected in this way — with every other teBt
S an intermediate result was usually obtained.

The French grease will be seen to be compatible with both UK
greases , but its performance in both the Water Resistance and
Steel Corrosion test and the Dynamic An ti—Rust test was poor.
When the same grease was tested twelve months earlier (Table 1)
it gave much better results. Apart from aging, a probable
explanation is that on the earlier occasion the first test was
carried out on grease worked 60 strokes (as laid down in the
specification). As already mentioned, the later tests were done
on individual greases worked a total of 560 strokes in order to
get a true comparison with the mixtures. The extra working
of the French grease resulted in a softer sample (penetration of
280 compared with 265) which probably had less resistance to being
washed away by the jet of water. This extra working should
not have affec ted the performance of the grease in the Dynamic Anti—
Rust test as it represents only a small proportion of the working
the grease gets in the apparatus itself.

Extra working of the German grease may well account for some
reduc~ ion of itB performance in the Water Resistance and Steel
Corrosion test , but the superiority of the French grease in
this re8peCt is shown by the effect of mixing them with the two
UK gr~ases. It will be seen that mixtures B/D and C/D did well
in bo~;h the steel corrosion tests whereas mixtures A/B and PJC
gave poor results. This indicates that the corrosion properties
of D, although not up to those of B and C are better than those of A.

5. SUMMARY

5.1. Compatibility tests have shown that no problems exist when
the grease used by both the UK and the Netherlands is mixed
with that used by France.

5.2. Apart from its poor anti-corrosion properties, the German
grease was not compatible with the UK and French greases .

5.3. The French grease failed both steel corrosion tests although
it passed the Water Resistance and Steel Corrosion test when
it was first tested in 1976. Mixtures of this grease with
both UK greases pasaed both tests.

6. CONCLUSIONS

6.1. The physical properties of the French, Netherlands and UK
Water—Wash greases are close enough for the greases to be
considered Standardised Products under the terms of the
NATO agreement Stanag 1135.

6.2. There should be no compatibility problems if there is any
mixing of products standardised as Water Wash Greases
under the NATO Code No G-460.

- 
3

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ •~~~~~~ S~~~~~~~~~~ -55 • 5 ~~~~~~~~~~~ •~~ 

- 

-~~~~~~~



—
~~~~~~~~~~~~~

.

0 4
r4 4)

~4 o

4’ O~.O
‘~o u\ U

1 r 4

N e  e -~~Q ~~~~~ N cc • e .~4 0
I (T$~~~~~~ 0 Q\ ~~‘ ~ Id -pr~~~~~) ~~ ~~ P4 P4 ~‘4 ”4 0 0

o
0cc S

• 0 01. 0
r1

C 4’
‘~~S t . - 1. I c  4~< N  U~~~.. ~

-~~~ ii N i’I ~.O ~~‘ • •N ~
- 0 P4 P4 P4•d N r’4 

S

0
0

r~ ~~ o ~ . e s..., ~~ o o

z r ~j Id N 04 0 ‘-
- — ‘-Icc .rI

U
0

1-4 u~ 0 P4
_ _ _  

(3
0 — — —  — 

____ ______  ____ —

5 
0 0

a cc o I d 4.)
Cl) •rI
E-’c 1 .O i c c  0

CO 4’ 0 4)
N 0 ~.O 0 cc es.

U) ~ -4 I 0 0% %O r4\ w cc 10 5.. 0

~~

N “\ 4’ IA %O t%. CO 0’

1~

- 



V — SS — — — — — - SSS__ _
~
___ S_S S_~ 

___ __S_ 
~~~~~~~~~~~~~~~~~~~~~~ •_ SS S~_ ___~S_ _S__ •!5~ SSS•SS5_ 

~ S _5 ___5___S
~$•_____~

_ _ _  _
~~~~

_55 _5_~~55 ,5 _ ,,_ 5 __SSS _ _

~~... I I I I N r  r’ (3 5.,
() C O -~’ • (3 0

N~~’ (sJ
4~~~ g cc

0
‘.1
U)

I 0
-S.- 5 5 I I ~‘C O~~~’- (3 5-4

• (3 5.
cc

(3
0

‘.4
4))

• I I I ~~~~~~~~~~~~~~~~~~~~- 0

• Z (3
0

•rI (3 ,
~ 5-,

1 0  0
• - 4 ’Q 0r ~~ Si ’.O 4 ’

-.. $ S $ $ ~~~o . 1 5 . .  Cd
•,~~ 

N -

- z ~~~o ‘-4 Cl)
‘-4 Cl) 5-,
E-4 C/) C O O $~ 1 0  0

5’.-. S S S $ (\J 0 . ,.4 $., ’.~~~4.)
N

z. U - r 4 0
— — —  _ _ _

C’)

Cl) ‘.1 Cl)
Cl) 5..

* I I S

_ _ _  

c . o . i u N ( S
~~
•~ 0 0 0
14 U) ~~ 0 C~i E )‘ .~.‘ ‘.4 ~~ >

I 
~~ o -.i ~~~X I d  (0 5..

1 0  0

c’. 0 t . - I A~~~~~~~ 4’

~~~~~~~~~~~~~~~~ 
:~~~~~~~~~~~~~~~~~~~

i
~~~~~~~~~~~ 

: ::::~~~ 
—1

co C O o  • o o o  -_ _
~~~~~~~~~~~~~ _ ,, N N~~ - 4 ’ ( 3 . g U  0

z o
1-4 0

~~~U) (3 0
U)~~~ P4 .r4 0 $ 0

• U t-I (0 5.. 4’
N CO 0\ -t %O CO 1. 0r.. C~ I d I d  C’- i:•-o’ • j d O O  -(‘4 (‘j ~-~~ .(3 u 0 .0

‘U
- U

‘.0 0
‘.4 0

(3 (0
S ~~~0 1 0  0

I~~ ~~~~o .~f~~-4 ,-4 5.. %0 4’ Cl) 10

_ __ ~~2~~ A
0

‘
~0~ . 5 -

“
5-- P40 ( 3

(3 14 0 0 5 $ 4 ’  t3 4.)
o .r4 4 ’t -(  •~.4 ...4 (3

(3 (3. (3 (0 4.) 4) ( 0 0  l •r4 U
4’ 0 O4 ’4 ) P 4 I d ’ r 4 0 (3
Id 0 •.. . 4 1 4 .~ 5-. t f l 4 ’ ( 3  C d 4 ”  (3 (3
O P4 4’ 4’~~~~O b 3 I d  ~

, 00  (0 .-i 0 P4~~i ’.-4 0 0
Id (5 4H 5.. (3 P, Z •r4 0 00  •,4 (3 P44) C) •C

CI I. ‘ . 4’  I . 0 I .  4’ .r4 CI c~~~(0 ‘.4 4’ t~) 1 4 ( 0 0  14

~~ 
4

~ u P4 C .)C 4I~~~~~~ 41 0 1.. ~~~~~~~~~~ U I . 0  4~
CI 4~ IC Cd5.. (34’0 O r ’ l & U I .  ( 3 * )  4’ 04 1.. ~~~~~~~ 4’1. P 4 0  4 1 0 4 1 4 4  ~. ‘tI Id~~~~O ~~~~~~~~ 0 0  04’S- . (C
o U) U) ~~ 0 ~~~ I C U  ~~~ MIA k 0 0  p.~~ ( C P 4~~~4

— 
5

— a ~- — 

,_ 

- — S

-S - 

- — 
- — S



-
~;•~~~~~ ::I ~’2~~T xc—28 6 — s7i~CIFi~~ Tic: D~~ 327

d. Requirements

A sample taken from any portion of the product shall comply with the f~~~w~~~:-

I TEST TEST - 
- TEST LIMIT TEST MET~ O3

1 Appearance Smooth , homogeneous , Visual examination
S - - -~ 

free f rom lumps ,
abrasive particles and 

S

other impurities , scen—
• tin g material or

objectionable odour.

- 1 2 Penetration, worked 265-295 ASTM D 2 17/IP ~0

3 Drop point , O~ mm 87 ASTM D 566/I? 1Z2

4 Oil separation , per cent - 3 -/IP 121
7 days at 40 C

5 Copper corrosion : - ~~~~ ~~~~
- Condition of grease No green colouration (

~~ 
4~55)

- or change in texture. z~ hours at 60°c
Condition of copper strip No pitting , etching, or

dark brown , green or
black staining. Slight

s

brown staining is per-
missible.

6 Low temperature pumping The grease shall be Annex A
properties easily pumped.

7 Water resistance and Annex B
steel corrosion max Corrosion in 1 crater

8 Dynamic anti-rust test •
~(‘ Rating of 0 - liP 220

rating max (with 5% NaCI in w~~cr -

instead of pure dist~~~d
w~tc r).

9 Water content, 
1 ASTM D~~/IP 74

per cent max 1.5 (BS •i3$5)

NOTES 1. •~~~
• To be used for type approval tests only.

2. Room temperature means 15°C to 25°C.

- 
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ANNEX A p~ 3:L7

METHOD FOR THE DETERMINATION OF LOW TEMPERATURE

PUMPING PROPERTIES

1. APPA RA TUS

a. Grease gun- porn porn , Type H (Tecalemit Engineering Ltd) , obtainable on ~.ot~-n by
application to the Qu.tlity Assurance Authority.

- b. Refrigerator - capabit. of being maintained at -minus S ~ 1°C.

2. PROCEDURE - - -

a. FLU the gun with grease and place in the refri gerator at minus 5°C.

b. Maintain at the test temperature for twenty four hours.

S c. Remove the gun from the refrigerator and operate it immediately, (protective
gloves should be worn ). 

- 
- ‘S -

• 
‘ AI~NEX B 

-

C O R R O S i O N  - 

- 

-
~~~ 

-

TEST PANEL 
-

GREASE I S 
- FROM WATER

LAYER ~~ 
- 

~ —MA IN
~~~~~SHUTTER 

~~~

- B T EF

- 

- 

- 

~~——JET 

- 

A 

~~~~~~~~~~~ TO MANOMETER -
S

- - 

- 

S TRAP - -

FIGUR E 1 LAYOUT P~R C0RRCSI0N PREVENTION TI~ST

100mm
_ _

08mm 
- - 

U B ( . SIDE)

FIGURE 2 DOCTOR BLADE

- A2
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A N N E X  B

cOR~i3S:GY ?REVEN TION TEST

1. METh OD

The appara tus used i~ shown a~~ aticaHy in ~~~~~ I. Tin~ j L : , ~-:-~. i th
consists of a brass cylinder 50 mm long through -vhich a hole 1. 3rna~ t.raetur has h~-~ .t

bored centrally is clamped so that its upper cad is 76 mm fron~ thc lower ~ur~h— .- -~~ ~~~~

corrosion panel an ti is so supported that the issuin g strear:. o water in~ ~~~~~ v t.c 5l ~y
upwards on to the panel norma l to the surface. Pressure tubing, 6. ~n~n int ernal  
shall be used throughout the flow line , the length used between A ant. the jet he.ng GC~
sharp bends shall be avoided. The distance between A and B shall be at least 1~~ ~~~~~~
the T-pieces at A and B shall also have an internal diameter of 6. ~~ mi-n ~

- 0. ~ m....

junction A to the manometer should be at the same horizontal level as the t i p  ef me

Arrangements are made so that a shutter can be placed between the j et ant. the  ;m e . ‘th e

pressure of the water is first adjusted approximately by means of the main tap in
S f inall y adjusted to 178 mm of mercury using the relief valve. Witn me shutter .n

the jet is allowed to run for a few minutes until the pressure , as regi stered on the n;~ine-

meter , is steady at this value. The steel corrosion panel at room temperature ::e .~~. ~ eti

as described below is then clamped in position and is exposed to the jet for  30 s c.~~5s hy
ope rating the shutter. Three tests are carried out on each of two panels , the cra~e:5~ hc.a g
evenl y spaced alon g the lengthw ise centre line . The panels are then supporte d ~~~~~~~~~~~
some distance f rom the bottom of a vessel wh ich car. be hcrmct~call y sca~ed a: t - e

a re filled with sod ium chloride solution made by dissolving 5 grams of the - a. -. u.i
distilled water ; 50 ml of the solution are also placed in the bottom of the vessel te p~~ vu nt
change in concent ration of tne crater solutton . ac vessel is mamtamca at room tamper-
ature * and afte r 48 hours the craters are inspected fo0r signs of resting and cca’roin~m. Tac
temperature of the jet water shall not be less than IC. C and not more than I0~C , an ti the
test shall be car ried out at room temperature. *

2. PREPARATION OF PANEL

A test panel which is of mild steel about 150 mm x 100 mat x 1$ BG is paapa red
for this test as follows: the panel is first degreased with toluene and dried ; the afuec to
be used is then rubbed lengthwise with No 0 emery cloth to remnve any ta sii in .~ v,-h ich
may be present. It is then wipe d free of any remainin g emery dust. This proeeau at - a—s

repeated usin g No 00 emery cloth and rubbin g across the panel at r i ght  ang les ta~ in

already made until these are obliterated. The surface is then pol. shed in a
direction using No 150 carborundurn powder applied by a pad of cotton wo~~ mointeact i  with
100/ 120 petroleum spirit. Successive pads of cott on wool are used subsec~ucat v to the one

* 
with which the powder was applied until a pad remains unsoiled after having be~. a 
against the panel. The surface is then washed with acetone.

The grease to be tested is worked in a standard ? grease work er (CO thin -h.-
strokes of the plunger) at room temperature* anti is spread evenly on the panel Win
palette Imife, care being taken not to include any air bubbles. A t.octoi- bincie (see ~~.thi’C
2) is then drawn over the grease to leave a film 0. 8 atm thick. The panel is the:. ready
for testing as above.

For these purposes room temperature shall be taken as 15°C-25°C. 

5-
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~~-~i NDIX B -

- C? ~J~~~ A~i!~ FO7~ D ’T,~Ti~ .~~?LICA?I0yS

STM 7420 A

4. CAI~ACTELUSTIQUES PHYS~CO.CIJIMIQ1JES

Les caract~~istiqucs ph ysico.chimiques de Ia graissc pour ar licu1~~ e~r.s izr .z crgi ~ca
doivci~t ~tre comp 1~iscs dans les lirnites mentionnées dans Ic tableau ci.apr~s

Rc~~~ro aract.~r istsqu cs physico.c)iimique. Limitca

I Coulcur Verte (1)
2 Point dc gouttc minimal , °C 125 NF T 60- 102
3 Péni5tration travaiilée (60 cycles) (2) ASTM D 2i7.60 T
4 Vj ,cosit~ appa rente max imalo en poise. 1 —10 OC pour un taux de~

cisaillcment de 20 eec-i I - 1 000 ASTM ~) 1092- 56 t’
5 Stabilitè 40 OC pcndsnt 7 jour.. Pourcentago ~~~~~~~~~~~ en poidel I

- d’hulic s~parée. 2 II~ 121 /~7
6 Corrosion cur lame de cu ivre, 3 hour.. A 100 0C (3) IP i2I~6
7 Tcneur en cendres eulfatées (2) (4) ~ F 60.11

(n~, iho~lc II)

- 8 Tcncur en agent géli(iant (2) (S) ASTM D 123-~7

(1) Uno coulcur appropr i~c peut êtrc obtcnue par i’addiiiou ~ L ~~~ ~Ic 2°! d.i ve,t organoL ~~~
(2) Dct crminée pour ser-vir do ca r actér istiq ue d’identiF&cation.
(3) Lea résultats dc cct es,ai sont appréciés conformémcnt aux indications do La normo NFMO7.OtS. L~alt&~t~on ’

do Li Lmo apr~s esaai doi t êt re au plue ~galc a cello qui correspond A l’aapcct 2c.
~4) Lc. métaux present . daus lo réeidu ~ul1ató .ont identifila.
~5) 1~ ~~;ure do L’agent gCli~snt eat identi fl ée.

- 
5 5. ESSAIS PARTICULIERS

- 

- La grais se pour articulations imznergées doit satisfaire aux essais par t iculiers
suivan ts :  - 

- 
- - 

. 
- 

-

5.1. I~ésistanCe ~& I’oxydation.

Lorsquc Ia graisse est soumise a I’action de I’oxygène dans Ics coti iiioaa uix~ ’s pa:
Ia norme ASTM D 942.50, Ia chute do pressiou do Ia boinbe après 100 hcurc~ d’c~saidoit êtro inféri eure a 0,7 bar. - 

- 
- 

- 
-

5.2. R~s~~tancc au lavagc par l’eau.

- La r~sistan co qu’offrc Ia gra isse au lavag e par I’cau , app1 t~cii~e s t n ~ e
do Ia norm e ASTM D 1264-53 ‘1’, dolt &r e tell e quc Ic pourccn~agc de g~ui~~’ • - ~h .~~soi’ inf~ricur Li 5 % a la tcmp~rature dc 37,8 °C.

BI -
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5.3. Stabilité au t ravail.

S Après 100 000 cycles do travail de Ia graisse , Ia pénétration déterminée suivant
Ia méthode ASTM D 217.60, ne doit pas &re supérieure 1 375.

5.4. Par ticules abrasive s.

Le nombre de particules abrasives déterminé dans les conditions de I’essai décrit
en annexe 1 ne doit pas être supérieur 1 15.

5.5. Ecoulement I ar Un orifice annu laire.
() L. Aprés dix minutes d’écoulement I travers us orifice annu laire dans les condkions

définies en annexe 2, la pr ession d’écoulement doit rester pratiquetnent constan te
pendant 20 minutes et avoir une valeur inférleure 1 80 bars.

5.6. Protection contre Ia corrosion et discretion.

Soumise I l’essai défin i en annexe 3, Ia graisse doit sat isfair e aux exigenccs
suivantes

5.6.1. Protection contre la corrosion.

5.6.1.1. Avant nettoyage au benzène , Ia surface exempte de dépôts et corrosions ,
relative aux quatre éprouvettes , ne dolt pas être inférieure 1 80 % de Ia surface totale
de celles.ci. . 

S

- (.1 5.6.1.2. Après nettoyage au benzène , aucune des épro uvett es ne doi t prese nter do
taches de corrosion et le nombre total de piqüres relevées sur les qua tre éprouve ues ne
dolt pas dépasser 12.

5.6.2.. Discretion.

A I’issue de chaque passage des éprouve tte s dans Ia cuve I eau de mer , on ne doit
pas noter Ia presence de taches superficie lies hu.ileuses recouvra nt plus do 5 % do Ia
surface libre de Ia cuve.

* 5.7. Propriét Cs anti-usure.

5.7.1. La charge moyenne de Hertz, déterminée sur use machine ~z quatrc ldIk~
dans les conditions de Ia méthode FS 6503, du recue ll do nor mes FED-TEST Z~IET11OD
STD n 791, ne doit pas êtr e infér li~ure 1 50 décanewtons.

5.7.2. L’usure d’un couple d’engrenage s en cupro aluminium lubr iflé avec Ia gtai’e.e
dan s les conditio ns définies en annex e 4 doit être inféri cure a 2 mg pour Ia prt~~~1~~~

- périodo d’usure, 3 mg pour Ia seconde période sans que Ia sonimc de ccs dcux usures
soit supéricure a 4 mg.

B2
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APPENDIX C

C.~:-:.~DL’~ C2~ A~l~ Ylh’~VY DU TY ‘T&Ti ~R ~-7A~H ~~~~~~~~~~~~~~~~

The grease shaLl comply with the following detail recuirc~.cr~:s:

~~~~~ Xethoc~

4.1 Penet ration (Worked) a:
77°F (25°C) 310 ç—J~ 340 t._ ~~ AS ’>~ D2~~

4.2 Dropping Point, °F (°C)0 250 (121.1) — AS~ ’I ~~~~
4.3 Apparent Viscosity at 0 F

(17.8°C), poises AS~~ D1C924.3.1 Ra te of shear , 25 sec.~~ — - 10,000
4.3.2 100 sec.~~ — 6,000
4.3 . 3 500 scc. 1 — 3,000
4 . 4  Separation , 50 hr at 212°F

(100°C) , Z by wt — 8.5 3— G P —0 / 7 3 . 2
4. 5 Viscosity of Base Oil at

100°? (37 .C °C), cS: 195 — AS~~ D44 5
(Approx SU seconds) 904 — AS~~~ D2161

4.6 Cor rosIon — After imrne rs ion of a copper scri p In the crease ~~
100°C-( 212°F), for 24 hours , there shall be~no g~een disco19rat~on of the
grease ifl the vj cj nlty of the copper strip . The copper strlp , af te r ro~ ova .
of the grease wIth toluene, shall show no pitting, etchIng nor dark brown ,
black or grey sta ining.

3—CP—0~ >~eth od ~o.lo

4.7  Rus t ?re v~nt ~.ve PropertIes — When tested as pr escr Ibed , the grease
shall be rated ~o. 1 or batter. .

~~~ D~.743 -

S 
- 

4.8 Load—Carrying Capaci~y — The Tlnken OK load shall be no: icas
than 50 pounds when determined ~n accordance wIth ASTX D2509. An
acceptable alternatIve test for Extreme Pressure PropertIes is A SX 2596

• . and when tested by this method , the Load Wear Index shall be 40 nlnun.

4.9 Shear Stability — When a 75 g sample Is subje cted to the R~ l
StabIlIty Test for 4 hours a: 160 rpm at 150 ~ 2°? (65 1°C), the Worked
Penetration (full scale units) shall be no: more than 20 points hIther nor

S more than 60 points lower than the original Wo rked Penetrat Ion vali.. . S
- 

AS~~ ~~~~~~~~~

4.10 Water—Wash Resistance and Sea Water CorrosIon Pro t ect I on
tas ted as prescrIbed5 the grease shall provide a contInuous coa:Ir.~ a: theend of the water—wash sequence , and complete cor rosion pr otectio n du:~ng
the 24 hour exposure to synthetic sea water.

3—CP—0, ~<cthod 49 .6
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- ;  73. 2~ ~— C T - (’

1. opç~

• 1 This method is int en ded (or moasurc m~ nt of Lt ~~ r~~ency o f

o~l to separ at. from lubricat ing grea ses at elevat ed tem pcr ~ t u re s  und e r i.~; t c  c c n ~~ I~~, n p . .

2. A p paratu s

2 .1 Cone , 60 mesh screen ’ constr ucted of nickel , fllOflC l or I~ l C S ~~ S L C C 1

in accordan ce wit h Figure L.

2.2 Oven , gr avity convoc t ~on , with apparatus auita blc for ma~nI~~ n~ng ~h ’
t empe r ature at 100 C for 30 hou r ..

3. Proc c d u re

3. 1 Wei gh 1 0 g of grease into the cone. Shape the exposed  su r f ac e  of Le~c
grea se so that it is smooth and convex to re vent trapp ing of fre e o.l . S~~~p ’;~d i~~e
cone in a cl ean , tar ed , ZO O ml lip le as cakcr by means of wire han oics at ta c r . cd to A

in a c lose- fitting beaker cover. Place cone and beaker in the over , and mu nt a n ..~ ~~~~
( 2 1 2 1) for 30 hour s. At t he end of this time , remove the cone and bc a.~ ’ r ar ,~ cool •~~

desiccator. When the assembly has re ach ed room temperat u re , lift  t .~c cone fro m ~- .u
bea ker and touch it against the inside edge of the bea ker to remove any O~l .~dho r ~n,~ to the
tip of the cone. R ewei gh the beaker.

4. Report

4.1 Calc ulate per cent bleeding in accor dance with the followin g (ormu :.~

Per cent Bleeding = (final wt of beaker - Init ial wt of beak er l x 100
initia l wt of grease

- 

~~~~~~ 
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WATER WAS H RESISTAN CE AND
SEA WATER CORROSION PROTECTION

1. Sco~’c

1.1 This method is intended for assessing the ability of a grease so maintain a co~tinuows
I iii., and to prevent corrosion of steel under the conditions of th. test.

2. Materials

2.1 Steel specimens as described in ASTM D665 and fitted with Type 1 specimen holders.

2.2 150 grit alunduxa cloth as prescribed in ASTh 11665. -

2.3 Drill press with variable speed drive,

2.4 Grease coating thickness—control jig consisting of a 0.560 inch hole drilled in a flat
p late or bar. S

2.5 Apparatus as described in ASTh D665.

2.6  Synthetic sea water as prescribed in ASIX 11665. (Synthetic sea water having a p14 higher
than 8.2 should be discarded. Migh p11 such as this, occasionally arises from the use of old stock
solutions.)

3. Proc edure

3.1 Wash the surface of a new specimen with stoddard solvent (3—GP—8) and air dry .

3.2 Mount the specimen in the drill press chuck and while rotating the specimen at 1725 ± 100 r pm .• apply the alundum cloth lightly to provide a new surface . Finish by wiping the surface with a
clean lintless material wetted with stoddard s’~].vent ($—Gi’—b).

3.3 Lower the specimen through the cer ered grease coating jig and app ly a layer of grease
to the specimen with a spatula. Then raise ~he specimen slowly while rotating i t  at 10 rpm unti l
it is clear of the jig. Remove the ji8 and str ike off the grease abou t 1/8 inch below the bottom
end of th. specimen.

3.4 Pour 900 ml of the distilled or dc—ionized water into a 1 liter stainless steel beaker
and positio n it below the specimen so that when the specimen is lowered there will be 1 m c i  from
the side of the beaker to the closest edge of the specimen. lemerse the specimen to a depth of
about 4— 1/4 inches and lock the press in position .

• 3.5 Rotate the specimen at 4300 ± 200 rpm or 120 + 2 minutes in the water at 70 ~5F .

3.6 At the end of the rotational period raise the specimen and record the conti nu ity of the
grease coating , discounting the water—air interface region and 1/8 inch at the lower end of the
specimen.

3.7 Transfer the specimen to the ASTM D665 apparatus and immerse it in synthetic sea wa ter as
in ASTh 11665. Suspend the specimen by means of a pin through the predrilled hole and secure i t
with a clasp. Start th. stirrer and maintain the sea water tomperatur. at 70 ±S’F for 24 hours.

3.8 A t the end of th. period , remove the specimen and rccoi-d thu app~aranc c of t~:e ;ruasc
coating , noting particularly the location and extend of rusted areas .

3.9 Wash the remaining grease from the specimen with scoddard solvent , t’iot dry l.r~~t h £ l t’ ifl
filter paper and record th. appearance and extend of rusting as dotaile.. in ASTh 11665.

4. Report -

4.1 ~.port the degree of grease wash—off and corro sion protec tion afforded t i .  specinu n by
the test grease. 

- 
-
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