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X<38(N)-8
ENGLOSURE 18133 |

ps,’ and: phosphorous compounds were seleot.ed
for the:test, and it was found that: calcium phenyl stearate
was-the-best additive from:the standpoints of detergency
and dispersion of carbon deposit, but lecithin and tri--
‘eresyl phosphate were-. the most etreotive a8’ the oiliness
agenta and the antioxidants.

I. : INTRODUCTION

~A~tu.rbine 011 has been generally " used—tor-the—submtne—dieaei engine‘lubri—-
cating oil in'the Japanese Navy, but this was not satisfactory from the view-
point of the oylinder wear. To avold the wear of the engine cylinder which -
ocourred in"the above case, a viscous oil such as aeroepgine oil 80 was used,
but in this' case hard carbon and lacquer were deposited, while the wear of the

cﬁinder was decreased to about:one f£ifth of thaf. in the cass of the turbdbine
) .

'Such phenomena were. P & courae. due to the nature of the oil. Aercengine oil.
#8048 a.well-refined paraffinic. oil which contains cylinder stock, and
‘thereforse the formation of carbon and lacquer would be greater. On the.
‘contrary, the turbine 0il is made from a distillate of a naphthenic base oil
by refining with sulfuric acid, and its lacquer and carbon formation would be
lower. Consequently, it is desiradle to rfind a suitable sludge disperser or

oarbon depressant for the aomngino oil, and an oiliness agent for the
turbine oil.

.

Several conpoundn waro selected and the orrootivanen of them was studied
from April, 1942 to March, 1943.

" II,  DETATLED DESCRIPTION

A, gogoﬁziu of the Base 01l and Additives and the Method of Prepara-
tion of ¢ er

1. se 011. Aeroengine oil #80 having the following properties
was us%i.

Density {lz, esesesssrssssscesss 0.8809
Flash: at '..ot.-. vessesss 221.0
Visooaity, S.U.8. at 10057 seeses 781.0
"”o't‘, Andex- “seeaNE RN U B LI RN 9901
Coaradgon's ourdon residus (%) .. 0.2
Ash "' seee Sssccernensenssenee Hone
Pour-poink- 60 e d e Al e e R R T 3 I
Ao“ “1” .....‘.‘..‘.‘...‘..-.. ° os
m!t‘o.“u YOLUS savsesssanes 0.12
mhui"-..".. ratio sonsssenen 1.&7
Cozr, oardon res. o
ALTOr TOAL L.uereeee 105D
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their ;deterg'e‘z'xvgyv 'gx;gl_ :

1.

2.

. paper
‘4., Resalts:’0n

ooerfisients. of  Triction
and the mogt’ effective ‘ad
spersion: of-cerbon.”

d atabilityiofither.
ditivea wereexaminad tor

Kinetio Friction Test.
a. Test "é?"ﬁﬁéua : Einetlc friotion testing machine. . '

The .. -
schematic view of the test apparstus is:shown in Figure: 1(B)32.

‘b. -Test conditlons:

Welght +.ii.in...ss 2'Kg 8t the line’of ‘oontsat.

RubbIng BPEBA. ci.eiceissraoaiane -0.85-m/sec.
Temperature °c) ;. 250
o, . ¥in} ah g ept shaft:
The teat.p a8l ST j6d with 04 emer:

> ne percentage:of eschiadaiti L it
seroengine -0il’ 80 andithe ~gcoefriolent of;kinetic friotion: was

‘messured, | The .results sreisuamsrized in ‘Tablo’ingn)jé'; ‘and

graphically-represented -in ‘Figurds 12(B)32 Yo, 12(B)32.7" l"roq;ii frii"

results it wes oonoluded that:. '

il; Xsters were tho least effective

2} Soaps were somewhst effective -

{3} FPhosphorous compounds: were more cffestive, and among
them, trioresyl phospbate snd lecithin were the best. . . ..°

The optimum sddition percentsges of osloium phenyl stesrute, .

trioresyl phosphste snd lesithin were chsoked and: found that -

1-1.5% for ocaloium phenyl stesrate, 0.5-1% .-for tricreayl phos-

phats, snd 0.2-0.5% for leoithin were ‘desiredle Lro» the-

rasults shown in Tedls II(B)32 snd Figure 13(B)32

gtatio Friotjog Test

ot SRR e g M ey
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lece’ of ‘flannel was steined with soot:end
tTh-gesorline onlyy: or witH gascline dontdining 2% of ‘eaoh : -
Sive Comparing- thes esults, it:was. found thet leclthin and
‘caloium’ phenyl stearate-improve ne detergency -of .gasoline.

54l Dl graion:Test: " 0{1-°sludge-produced 1in:atabllity tests was
digpersed. in.a white mineral:oil which also contalined an-additive.

-Inoresse 'of ‘tne transition of 1light in these oils -was measured with
a photometer, snd: ‘it was found.that salcoium phenyl stearate improvel
the: dispersion:of sludge.  The results are-shown in- Figure 14(B}32.

TII. CONCLUSTON ;.

bdiéimlghenii ~§te§r§té"i§ '_Q"suitable' sdditive' for the sercengine oll #80
wl;px;j ii ”1"12;&"" a’'diesel engine lubricent..and the optimum eddition quanti-
by 1871 =1 5%, LTI S O T e SRR

Leoithin and trioresyl phosphete’ sre thé sultable additives of turbine oil
‘when.1t is usod-in diessl engines, and the:optimum sddition ‘quontities are
"0:2 - 0.5% for lecithin: and: 0.5 = 1% for trioresyl phosphate.
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Table II(B)32 (con't)

COEFPICIENTS OF KINETIC FRICTION
. L
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EHCLOSURE (B 32:

As Test Piace ﬁcd) D:_rlcwfcf
B: Test Shaft (Steel) E: Balance
. C: Oil Cpp F: Weight

Diameter of Shaft = = 3Cm
Length OF Line of Corlhci 2¢:m.

"

: Figure 1(8)32
KINETIC FRICTIQV TESTING ‘IMC,II-\'E {
- ‘Tca'f A para{’us.
Ktnd& Friction Tcs'}lnq Machine
Cline Confac )

Total Load: Kg
Rubbmq Speed: O.2m/sec.

-Temperature:

(1) 230°c

Wk
c‘u,c},) P
(GO,
9), PO
oéon.
HOCORs

Frrtial

Motecalar Structure of Oiliness Agwb
Fiauee 2{R)27
KINETIC CORFFICIENTS OF FRICTION OF STRAICHT ATAOENGINR OIL 420 AND
PUT SHICH QUNTAIXS 1S WT. OF m;m OILINESS ACENTS
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: ‘fo-rm_’ Lvo, 2 KG

[EHyleHa),, Cotts(cHa), o COOCH,)
1
. ol o ot
2 Y 250°C
2 3 200%C
5. u p
9 p
. ! a. 150°C
" Soss w005
e s 100%
w v :
d .
3 2
_3,3 - 50°
2 F-3 b .
s’ A b NS VI S ST Y U
- T VH ) ‘na 0. Of ot . 0
Ruseing Spss0 ("*/W') RusDING Spsso (™/sec)
. Figure 4(B)32
' Figure 3(B)32 AEROENGINE OIL 980
 AEROENGINE OIL 430 NETHYL PHENYL STEARATE
femlen, Gty eny ,C00), ] femfend, (eticooeny]
go‘“' at
3 H
< 150% £
. °c 3
100
o * Y
1$0°C
s S
E Eus
o
2 . <
v 100°¢ 9
2 F £
L ¢ so’c M
o el ot o3 6 o1 ot o)
Susbins Spuas {~aas). Sormnee D942 {~aac)
. Figure StEQ22 Foguro 07E}IT
AXPOENGINE O, 990 AFRFSGING O}l 450
VETHYL DICHONGSTEARATE CCALOILY PIEXYY NTEARATE
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ENCIOSIRE . 1B)3a

i [ 4 i
FricTion Supraces:
“ToralLoao ;2"
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o 5.
5 290 & 2
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] 9
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o Bl oL 63 i B R TR S MR
‘Rupdie Spesp (mfssc) " Ruseina Spsad (mfses)
Figure. 7(8)32 Figure 8(8)32
~ AEROENGINE OIL 880 AEROENGINE OIL 80
CALCIUY DICHLOROSTEARATE TRIPUENYL PHOSPHITE
¢50),P0] (etyce,0,7]
ato [( 50)s ato [ s F

|

KineTie Cosff. OF FeicTioM

Lwmstic ,otg. of FaicTion
b

o
RAY" - $0°C

TR ey, T W R I
Sussiig Sqasaf{=/sw). Rusoiie_Sgan0 (m4el)
Figure $iN) 12 Figire ;ﬂlﬁ)h‘
AERENGINE O 058 e ALPONGTNE UIL ¥
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ENCLOSURE {B)32.

X:38(N)+5.

‘FrieTian - ‘:uzncas,
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Rusping spup (ﬂ/ﬂc)

Flsurc 11(B)32
AEROENGINE OIL 80
TRICRESYL PHOSPHATE

CO¢ffic§ienf
]

k1

o
-
[~}

KINETIC CORFR. OF FRIETION
S
O
AR

cHiocom, .
CHOCOR: LOH—HON(CHy)s

~enzon Xo

SOCHg—CHy,

64 a1 . 03
RuBBING SpEe0 («)/-nc)
Figure 12(B)32 .
AEROENGINE OIL 480
LECIHIN

Tast Apparmius:
Kinelie friction 'l'u*lmz
. machine (ling contact)
Tolal Loads
Rubbing Speed: 0.2 m/sec.
Tcmpcm!uru
PR
|- 3

o—Calkium Phenyl stcamie.
X—Tncns(l Phosphate

Z Kg.

200°'C

Rubbing Surfacess Stesl on Stect

l

ot o»:

1.0
Wi, % of Compoundo

Figwre 12(B)27

KINETIC CORFFICIENTS OF FRICTION OF ALROENGING Ol 020
CUNTAINING DIFFERENT WT.% OF OILINESS ACENTX
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EVCLOSIRE (B)32.

. ‘,
o O
S8l
_E
-~ Q
Y
a0 .
52 O sest
e~ 1) White Ol {light minerad oil)
_.;‘é o (2) White Ol + 7% of lecithin.
s {3) White Oil + 2% of {ricresyl phosphate
4 (4) White 0i} 4 27 of calcium phmleqr-{q
E g Température: Room femp.
g ,
o 4 ;

Figure 14(R)32
SEDIMENTATION VELUCITY OF SLLDGE IN OILS
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