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Composition and Corroalon-Resisting 
Properties of Oilà to Specification 

AcX.S 934c 

========== 

BACKGROUND: 

A letter (File Hq 0543-a-370 Vol. 2 (DME) DME/ 

V  8-2-0) dated  Sept, 5 s  1945 4,  was  received from Col. J.W. 

Bishop, Llirector of  mechanical ErsineerinL, Decartment of 

National Defence, Army, Ottawa, Canada,  requesting thet 

three samples  of oll to  Specification A.X.S,  934 be ir-

ves:tigated with-regard to corrosion  preventive properties. 

Tne letter read in part; 

" May these samples' also be examined for sludge 
or other f.oreign matter, 

"  As it is deemed necessary to  determine by 
users' experience the lencth  of time corrosion 
prevent -1v° oils  manufactured to  specification 
A.X.,S, 954 give protection to component  parts of 
vehicles, these  three  samples of oil were  removed 
from the crankcasee of vehicles which  were  prepar- 
ed for storage approximately six months  ago  and 
have been storod-in the open. e 
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(teckGround a  cont 2 d) - 

The samples =;~,f oil wùre supplîed by ele 

Directorate of MechanicR1 Ey42;inering_ e  rind wEire 

d/28/8/46 
82-443, Difrontial, Self-propelled 
Lorries„ 3  ion '40 m m 

I, s/d 
2/46 

d/28/8/116 
(2) 82-471, Transmikmlon, Self-propelled 

Lorries o  3 ton, 	40 m m 
s/d 

e,i 

iII 

d/28/8,46 
82-485, crankcarle, Self-propelled 
Lorrie 9  3 ton, 	40, m m 

L. s/d 

INVESTIGAYTOU 

The followinu tets were performed in the 

Fuel 	 f  the Bureau of mines,3 

Differ- 	Trans- • 
Tost 	 e)ntlal 	mission 	Crankcase 

Mtor and sediment, % by vol, 
(centrifuge mothod) 	 0,65 	0.45 	0,25 

(3) 

Water, % by vol, 
(A,S.T.M, method D,93 ) 	0,2 0,4 	0 0 2 

Svdiment o  % by vol, 
(by extraction) 	 0,11 	'rrace, 	0,03 

A.S.T0M. PreedetatIon No, 	n,05 	0,12 	0,03 

A„S,T,M, Colour  No  (Union )  Dark &roan, 54-(Light Dinrk rod, 
red) 

■-• 

Vlseoeity (of filticred oil) 
centintokes eit 100')  F. 52 S  
centistokos at 210 (' F, 	7,0 

Equivalent 
Viscosity, 	cons  (of 
filtored ell) 

Univ, eit 100 F. 
Saybelt Univ, at  210* F. 

243 
49  



(Investieation, centld) 

The following tests wore performed in the 

.  Physical netallurey Research eieboratoriee of  the Bureau 

of Mines: 

13.112Inna_21£ E-41.e§eîe ce AeX.St, 934 ) 

The results  of  the teat were as  follows: 

Differential - One panel perfect end the  other one 

had rust under suspension  hole on 

both  aides,  (See  Figure 1.) 

Transmission - The  panels hmd  a  few ruet spots on 

both sidos,  Theee spote increased 

es  the  test  was  continued for an 

extra 50 hours,  (See Fieures Za and 2b.) 

Crankcase -  One panel perfect  on one 3ide and the 

other side rusted  under suspension hole 

and  a  few spots  en surface, The other 

panel  had  rust under suspenelon hole on 

both  sidos; - also, a  few spots over  surface. 

These spets continued to increese elightly 

as test  was continued for en extra 1)0 hours, 

(See Fieures 5a  and 3b.) 

Acid Neutralization Property (Par, E-q• Spec, A,X,S,  934)  

The results  of  this test were ks f011OWS: 

.  Differential - Ont  panel rusted and  other one practically 

uneffected, (Sea  Figure 4.) 

Trunemlesion - Both panels practically  unaffected, 

(See Figure 5 0 ) 

0rankceee - 	Both panels rusted. (See Pleure  6,) 

In Figures  4 »  e  andeb, a  panel treated  with hydro-

bromic  Reid but not with oil is Included  for comparison, It 

will be noted  that  this panel  is  much more severely  corroded 

than eny of those that were treeted with hydrobromic acid and 

then with oil, 
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(khia 	of . t.his test were as follows; 

DUfrential - Conndcrablo rust on both panns„ 

(Soo FiGur 7„) 

Tw1&wd3o'.i..0n - Small b',.mount of rueting, (Soo Figure S o ) 

Crankcas ,z,) 	A few falrly 1arge rust spots, 

(Sea Fi(:ero 9 0 ) 

OONCLUSIONS 

FVom the variouo tests porformed in the Physj.cal 

• Me*tallurgy ricsoaroh Er_ebortorlos it Is Qoncludod thatg 

I, DI the Protoctivo Tost„ the'ollo me.y bo aernnged 

ae follovsg difforcntlal  (bout )„ crnnkcase e  trftnsmisnlon 

( wor s t ) „ 

2 0  In  the Aci_d Noutralization Test, tho olls mfty 

arrangod ee followsg traïwAsion (bcst) e  diffrential„ 

(worst), st eu.s furthor ooncludod  the t all thro 

a gront de)al of protection against thin type of 

o In the S -Alt Mter ImmoralOn Tect, tho ollfl may 

be arranged an follow 	ormikcaso (best), transmission, 

dIfforontial (worst), 

F:vom the test of the Fu,‘:n Research lAboratorlec 

wo concludo thatg 

1, In tho Viter ii7tnd sediment TEist e  the oils mly 

bo arranp;od as followsg orankcJAso (best) 9  transmision 

(worst), 

method D 0 95), tho 2, In the W.a.tr  Tout (A.S,,T„M — 

oils my be armngod no folluusg differential and 

samo, trmnsmission (worst), 

crankoe_so the 



(Coneucj..onap cout 7 d) - 

3, Tr'. tiu) Sedlmnt Tast (by extraction) 2  he orlo 

wty bo e,rr.=god as fol1ovi'q2 trn.Asmilon (bast), crankcaac e 

 .d.UferolvUed (wort), 
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FIgures 	T.:a 9 ) 
(followpon Pngog) 
(6 to 
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(a) 

(b)  Reverse or (a). 

(pace 6) 

Fi  o 

(a) (b) Reverse of (a), 

From Differential, 

Fleur.  2 

Prom Transmission c, 
• 17. 

OIL-COATED SAMPLES OF STEEL AFTER PROTECTIVE 
TEST (P 4,R. E-4, SPEC. A0X.S. 934), 

Note: Circlea marlcs on phototiraphs  do  not indicate corrosion, 



(b) Reverse of (a). 

Prou Crigulket.se,  

OIL-COATED SAMPLES ap STEEL AFTER PROTECTIVE 
TEST  (PAR 0E-4  SPEC. A.X.S. 95.1 )  

«weed.. 



(Page 8) 

Figure 4 

From Differential.  

Note: The long vertical streaks do nt 
indicate corrosion. 

Figure 5 0  

From Transmission,  
e.11 

From Crankcase.  
•Ie 

OIL-COATED PANELS AFTER  ACID  NEUTRALIZING PROPERTY TEST. 

Note: The left-hand panel in each of the above figures was 
given the acid treatment only, It is included for 
comparison, 



(Pace  9) 

ElEuEl—l o  

From DifreranUal, 
mt,  

FlUume_20 

From  Transmission G  

FIE!3r1_2.  

From Crankcaze,  
es. 

OIL-COATED PANELS AFTER SALT WATER - IMMERSION TEST. 

MeS1,711•■••■■•■•• 
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