T
i
!

e i oo A ey e Aot m < o Ay Aoei 1 e = e S e o e By s e n R

FTD-HT-23-524-72

FOREIGN TECHNOLOGY DIVISION

AD 748740

ENGINE OILS WITH A NEW COMPOSITION
OF ADDITIVES

by

M. I. Borisov, N. V. Gorbacheva
and 0. I. Manusadzhyants

Approved for public reldase;
distribution unlimited.

Reproduced by

NATIONAL TECHNICAL
INFORMATION SERVICE

Y S D partment af Coovie orce
Sprmgheld VA 22151

»

Y
CVRIT RS T UN 7> NV G e v

i
-




>ecunty Ciaestfication

DOCUMENT CONTROL DATA-R& D

(Securiiy classiiication of tile, body of abalrdet and indexing snneletion must be ontered when the overall nﬁ’nl fo clavalliod)
ORIGINA"ING ACTIVITY (Corporele author)

38, REPORT JECURITY CLASBIFICATION

Fooomn Technology Divislon UNCLASSIFIED
LT Porer Systems Command 35, GROUP

U, . Alr Forcoe
) AEPORY "L K

BN T0E OILS WITH A NEW COMPOSITION OF ADDITIVES

4. DEICAIPTIVE NOTES (Type of report and incluaive dates)

Tronslabion
8. AUTHORIS) (Klrat name, middie initial, last name)

M. 1. Borisov, N. V. Corbacheva and 0. I. Manusadzhyants

¢ ALPORY DaTE 78, TOTAL NO. OF PAGES 1. NO. OF REPS
LY70 10
88, CONTRACY OR GRANT NO. 98. ORIGINATOR'S REPORY NUMBEN(S)
b pmosecr o, T ALY FTD=HT~23-0520 =72
c. o), OTHER REBORT NOIS) (Any other numbere that may be assigned
this report)
d,

10, DISYRIBUYTION SYATEMENTY

Aprreovoed for public release; distribution unlimited.

11, SUPPLEMENTAARY NOTES 12. BPONSORING MILITARY ACTYIVITY

Forelgn Technology Divislion
Wrlght-Patterson AFB, Ohlo

13 ABSTRACTY

¢ \ v e .

An alk, additlve compn, IKhP (2.06% BI'K, a Ba salt of a CHZO-

" alkylphenol condensatlon product; 1.4% SB-3, 'a Ba sulfonate;
1.77 IN-KhP-21, a Ba salt of a CH20-NH3-alkylphenol condensa-
tion product, 0,005% PMS-200A, and 0.5% AzNII)%imparted to bakin
olls AS-6 and AS-10 the requlred detergency and resistance to
oxidn,, corrosion, wear, and lacquer and sludge formation for
s tn o earburetor enpglines;  [ATL20°02) ]

-

Best pvailable copyY

DD |'N°°.V“OD1 473

“ I . v - ‘Classification




b
K]
3

2

UNCLASSIFIED .
Security Classilication

KEY WORDS

LINK A

LINK @

Lin ¢ -

AOLE wy

noLE wy

Lubricant Additive
Detergent Additive
Anticorrosion Additive
Antioxidant Additive

U)BFK Lubricant Additive
U)SB3 Lubricant Additive
U)AS-6 Crude 0il
U)AS=10 Crude 011

Lubricating 0il/(U)IKhP Lubricant Addit

ive

aoL e LAd

UNCLASSIEIEP___"-

Secueity Crace for o

—n o e a




b sy ———— '

FID-HT- 23-524-72

EDITED TRANSLATION

FTD-HT-23-524-72
ENGINE OILS WITH A NEW COMPOSITION OF ADDITIVES

By: M. I. Borisov, N. V. Gorbacheva, and
0. I. Manusadzhyants

e N
et B yn s A i ST Y B o I

Source: Moscow. Nauchno-Issledovatel'skiy
Institut Avtomqbil'nogo Transporta.
~splautatsionno-Tekhnichesklye Svoystva
i Primeneniye Avtomobil'nykh Topliv.
Smazochnykh Materialov 1 Spetszhidkostey
(Moscow. Scientific Research Institute
of Automotive Transportation. Operation-
al and Technological Properties and Use
of Automobile 0Oils, Lubricants, and
Special Fuels) No. 6, 1970, pp. 133-142,

Requester: ASD
Translated by: K. L. Dion

Patindid uhwr Kt nr o 3o rome SN ot ax pm - rsen

v ATARE

ey

Loah o

Approved for public release;
distribution unlimited.

THIS TRANSLATION. IS A RENDITION OF THE ORIGH. 4
NAL FOREICN TEXT WITHOUT ANY ANALYTICAL QR . ]
EDITORIAL COMMENT, STATEMENTS OR THEORI}QS PREPAREDBY: 4
ADVOCATEDORIMPLIED ARE THOSE OF THE SOURCE ,,
AND DO NOT NECESSARILY REFLECT THE POSITION ) TRANSLATION DIVISION A
OR OPINION OF THE FOREIGN TECHNOLOGY DI. FOREIGN TECHNOLOGY DIVISION .
VISION, WP.AFS, OHIO. i A

]

2
- I
HD-HT- , 23-521-72 Date29 June 19 72

X
v
/A/. 3




P e s o

4
]
i
k

N e e Wi o P - ™S

ENGINE OILS WITH A NEW COMPOSITION
OF ADDITIVES

M. I. Borisov, N. V. Gorbacheva,
and 0. I. Manusadzhyants

At present oils for carburetor automobile engines are being
turned out from the Baku crudes following [OCT 1862-63 [rOCT =
GOST = All Union State Standard] and from Vostochnyy according to
GOST 10541-63. The issue of oils according to GOST 1862-63 is
specified from Baku crudes with additive SB-3, SK-3 and AzNII-8u.
Because of the deficiency of high-efficiency additives, the olls
according to GOST 1862-63 are being produced with the less
effective aiditive AzNII-8u, and according to GOST 10541-63 with
additive VLII NP-360.

The o*'s turned out according to GOST 1862-63 are not in-
tended for wodern automobile engines. Moreover, the production cf
0oils according to GOST 10541-63 is concentrated in the Vostochnyy
ralons of the country, which means that the south and west raions
of the country are experiencing difficulties in supplying their
fleet of automobiie vehicles with these oils.

The Institute of Chemistry of Additives (IKhP) of the Academy
of Sciences Az, SSR has syntheslized a serles of new effective
additives. These include the alkylphenol additive BSK, which is

FTD-HT-23-524-72 1
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a barium salt of the condensation products cf alkylphenol with
formaldehyde, and the antioxidant additive INXhP<21, which is a
barium salt of the condensation products of alkyiphenol with
ammonia and formaldehyde treatéd with phésphorous pentasulfide.

On the basis of these additives in combination with the earlier-
developed detergent additives 3B-3 (barium sulfonatel, which 4s a
barium salt of sulfo acids, ahd the antifocaming additives PM3-2004
IKhP AN AzS3R a new additive composition was deveioéed, contalining
2.6% VFK, 1.4% sSB-3, 1.2% INKhP;Zlg,GaﬂOS% PMS~2004 and 0.5%
depressor AzNII (later -called composition of Iﬁhp'additivesﬁ.—

Table 1 gilves the main physicochemical quality indinés of the
Baku oils AS-6 and AS-10 with this additive composition &nd oils
AS-8 and AS-10 GOST 10541-63, which were uzed as the standards for
comparison. The same table gives thé indices for the Baku
commercial oils ASp-6 and ASp—IO'with 5% additive AzMiI-8u,
previously tested at NIIAT. - " ‘

The data of Table 1 showed that oils.with«addﬁtive cempositinn
2.6% BFK + 1.4% SB-3 + 1.2% INKhP-21 + 005% PMS-2004 + 0.5% ,
depressor AzNII possess a great reserve of alkalihity and have
significantly higher oxidation stability in comparison with
commercial oils GOST 1862-63 and 10541-63,

In addition to physicochemical analysis of the properties of
experimental oils, their antioxidant stability in the finely-
dispersed state was checked in a NIIAT instrument.

The results of oll oxidation in the NITAT instrumeni, given
in Table 2, show that the experimental additive composition
possesses better antioxidant propertles in comparison with oils
having additive AzNII-8u (excluding the viscosity increase in oil

ASp-10) and is near oils with additive VNII NP~360.

FTD-HP-23-524-72 5

N

. .
oo . ) . '
e 2 T R e Nans sl e LA a2

e

e e bkt ) k




i
Table 1, Basic indices of physicochemical properties of oils !
~dith additives, . %
011 AS-10 w 011 4S-6 ® '
) — i -
uality indices 2 N " 3 "
iality indices R R % ¥wygs ,
~ R ] for [ERREITNE? It .
la) s =t oY [ B o~ o - Q
= 1a " e<th o = M odEw :
< W flom 3 VI S [~
O § Ol ¢ N ¢~ ~ B¢ 2
W o B N0 3 D W e M N ' =
n aN l”l:.g“..’. Uy (SVIN 7> T | (2]
. B0 & o =
ﬁ T':Ré;;c -t L .C!Ré t-‘(
2 el ed HH - P - e~ 25
p A b e Ja B
X * e Fojo &  jrearmdo
) Kinematic viscosity,
i ¢S%, at a temperature of:
2000C..euiiniiiiniineneenienne, | 10,38 | 12,24 110,26 7.0 7.93 7 99
50 OG............................ 66,98 . 71.82 | 55.9 35.2 42.09 40,57
o+ 33791 3uup| 121187 1 27H| 783 700
eB0PC i e eirienrneneiaanenenaness | 13 089 22 213} = 4901 2752 18n
2152 € i eiieetieneieraeeinaases | 26 990 - ~ - - 4 053 : :
B e - - 26 560} 11 936 - i
Ratio of kinematig viscosities: . - . -
at 50 O and 100°Covvvrnennrnnennn [ 6.4 1 638 | 5.46 5.03 | 5.30 5.08 !
2t 0 and 100 Coveeenevnnnonanae 326 306 109 1821 98.7 87.7
Index of VA5COSEE e .enrereroeneanons 60 70 92 L 76 86
Freezing point, O C.vvuievirvrnennens -27 -25 -12 -38] .32 -28
Flash point, determined in an open ) i
erucible, 0%C.uiuiiuerainninainiens a0 227|218 180 190 210 b
PH value, PHuvevvoreovnsoooeenseness | 9.157 10,0 | 12,7 | 9.1 | 20.6 1¢.1 : ;
Content of water-soluble acids . . f
and alKaliS..eeeeeeoenssoorenoasanns Alkaline reaction : :
General alkalinity, titration to
pH-lt; mg XOH per 1 g of oil.iveves, 0.8 0.93 0.99 0.9 - 1,8 1.8%
ASh CONEENE, Fuuveneerrrrvrnnneeesss | 0.398]  0.58] 0.55 0.370 0543  0.504 §
Amount of additive base, % é
DArIUM e eruennaenessnanasenesans | 0,217 0.348  0.306) ©.233 0.3K4.  0.263 z :
PhoSPhOTOUS. s e teveviitrsesennarne - 0.0k 0.025 -~ 0.02 0.015 .
MOUNE OF SULLUL, Fuvvnvreeoreeasans| 023 0.26] 0.21 0.26] 0.17] 0.8 * k
Amount of 1mpuedby, Ceviviiveireines 0.7 5.028 0,04k 0.157 0.00? 0.025 :
. Amount of Water, Fuuivirenrrinseanns 0.0% noro 0.035 non nong  none :
oxidation stability according Lo i
) the Papok method at 250 T, min...... 19 6 35 2 7™ 51 §
Petergent properties by PZB, marks..| 2.0 - 2.0 1.5 1.0 1.0 g
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Table 2. Results of oil oxidation in NITAT instrument for 20 hours.

- >
n W X ¥
o (7] o -t
o - [ o o= [
iy 3 1 3 -l - C [+
[~ 2N -] ) ~ 0 P [+]
[o] [ . o [ I 5]
o6 e > L ! g o
O et O g P - g > 0
011 3::05 E "L Mo -
® O~ [J] o Jo o
M-d,go = N et [0 PO
3P 3~ o] a 5 0 9493
gmdo o o A |O o
T 0 £ . £ a, % O ~
spes |2 $s8 o5 |g80
& O . £ S N T =S SR < T [ R ]
0i1 AS-10 with 2.6% VFK, 1.4% SB-3,
1.2% INKhP-21 and 0.5% depressor AzNII.... 0.96 2.8 0.268 0.73
011 AS-10 with 5% AZNIT-BUieeicassarossnss 0.132 5.16 0.415 1.5k
(to
pH-8.5)
011 AS=10 with 3.5% VNII NP=360.0csacvecss " none 5.50 0.253 0.59
011 AS-6 with 2.6% VFK, 1.4% SB-3, 1.2%
INKhP-21 and 0.5% depressor AzNIT......... 0.190 g, 25 0.538 1.60
011 AS-6 with 5% AZNII-8U.ie.evecavesvossse 0.34 5.3 0.560 1.13
011 AS-8 with 3.5% VNII NP-360.ececevooces none 4,05 0.403 1.0
i

The operatlonal tests of the oils were made with automobiles
GAZ~51, ZIL=-164 and ZIL-130 in Egor'evska ATK No. 1416 in

conditions of ordinary transportation operations of conveying
industrial and agricultural loads.

Before beginning the automobile engine tests, they were

partlially dismantled in order to examine and count the parts and
¢ ubassembliecs,

In order to determine the cylinder wear in three areas and
in two mutually perpendicular planes, craters were inflicted and
measured with a UPOI-6., In these same areas and planes micro-
measurements were made of the cylinders. The wear of the piston

rings and connecting rod bearings was determined by welghing them
before and after testing.,

4

o ore e

R R TR BYVECL N -

A Rk A Ss £ 3 e RO DS

4
3;




L oaad

During the period of operational testing the oil was changed
every 9000 km of running {oil AS-6 and AS-10 with additive AzNII-8u
every 6000 km), and the fiiters were changed and cleaned by

centrifuging every 3000 km. 01l is added to compensate for waste ‘
and losses to meet the actual requirement. :

g v e AT

[
Automobiles GAZ-51 and ZIL-164 were operated on commercial :

nonethyl automobile gasoline A-66 and automobiles ZIL-130 were
operated on nonethyl gasoline A-76.

esrakbe pa s brmet oo T s e

The main indices for evaluating the quality of the experi-
mental and commercial oils during tests were the state of the
engine parts, wear, deposits of sludge and varnish, and also the

change in the physicochemical indices of the oil during the
engine operation.

Table 3 gives the average wear data of the main engine parts,

grouped according tc the brands of oils and additives and the
engine models.

K
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From the data of Table 3 we see that the wear of’

the main engine parts was approximately the same for all the
tested oils.

4

The differences in the amount of wear between the
groups of oils were less than the differences between the in- )
dividual automobiles in each group. O0il with additive AzNII-8u

was changed after 6000 km of running, and for all other oils after

9000 km of running. Thus, in terms of antiwear properties the

experimental oils with additive composition IKhP An Az. SSR were

not inferior to commercial oils with additives VNII NP-360 and ;
AzZNII+8u.

Mhe results of examining the engines after testing also

testified to the good operational properties of 0oils with the new :

additive composition. No cases of piston ring scorchlng were %

observed after the operational tests. In the piston grooves

during operation using oil with additive composition IKhP ‘AN Az,
SSR dark varnish and particularly carbon deposits were observed;

during operation using commercial oils following GOST 1862-63 and

i
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GOST 10541-63 a considerably greater amount of carbon deposit was
observed. Individual cases of carbon deposit centact with piston

rings were nbserved.

Table 4 gives the resuits of a conditional six-mark estimate
of deposits on engine parts after testing. An absence of deposit
was evaluated as a mark of 0, and the greatest amount of deposit
was evaluated at a mark of 6.

From the data of Table 4 it follows that oils with additive
composition IKhP AN Az. SSR assures the least contamination of
NP-360 or AzNII-&i.

Table &, Evaluation of oils in terms of engine contamination by varnish and sludgz deposits.

0il AS-10 0il AS-6
n 3
: 79
L2 .
w w "
Form of deposit and model & {‘{5{ = 5
of engine Y i*'g H& ":ﬁ\%
\'{3 !é(\':\y ::)\I‘I\ = 52‘\{(4 (OKI\
S4B B O|RE JEY |4k
g wirg | & w e S
38 RUE BB |5F (B4E|gE
ivwmE |08 z < nan |88
VYarnish formation, marks:
GAZ-5)ivvscrcvscrsorecnsssocnus 3.3 3.3 4.0 4.0 2.75 3.0
A T S N 1.0 1.5 2.3 .0 1.0 1.5
ZIL-130..0vevisenvronsavanncass - - et - k.5 .75
Sludge formatuisn, mark::
GAZ-51.0veresnnenssonrsasssesss 1.1 1.0 0.7 1.1 0.4 1.6
ZIL-16U ., iveeroneccrarnnensess 0.7 0.8 1.2 0.85 |o0.4 0.6
ZIL=13000cervrceanernsausonsnns - - - - 0.8 0.7

Comparison of the intake and exhaust valves, cylinder faces
and other parts was approximately the same.

The antioxidant, anticorrosive and detergent properties of
the considered oils, and the stability of the additives were also
evaluated from the resultz of analyzing the oil samples taken

s
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from the o0il lines of the engines.

Table 5 gives the average values of the main quality indices
for the oils. From the dava it follows that in summer oils
(AS-10, ASp-10) oil with additive composition IKhP AN Az SSR on
the average caused a somewhat greater accumulation of oxidation
and polymerization products than oils with additive AzNII-8u and
with additive VHII NP~360. In the winter oils (AS-6 and AS~8) the
0il with additive composition IKhP AN Az SSR caused significantly
less formation of the crganic impurifiesz than oil with additives
AzZNII-8u and somewhat more than oil with additives VNII #P-360.
Approximately the same position was observed with the accumulation

of noncombustible impurity components.

Analysis of data on the amount of organic impurity components,
deposits on the filter units shows that the antioxidant propert‘es
of o0il with additive component IKhP An Az. SFR is higher then oils
with additives AzNII-8u.

We also note the best dispersive properties of oils with
additive composition IKhP AN Az. SSR, which caused less deposit
on the filter units than oils with additives AzNII-8u and VNII

P-360.

The anticorrosive properties of the oils and the accumulation
of acid compounds in them are characterized by the pH index.

The significantly greater reserve of alkalinity in fresh
oils with additive composition IKnP AN Az SSR and with additive
VNII NP-360 as compared to oils with additive AzNII-8u created
high pH values (pH 4-5) in the final tcsis of the oil.

In summer use conditions the oil with new additive composition
IKhP AN Az. SSR showed better results than commercial oil ASp-6
with additive AzZNII-8u. During engine operation the pH for oil

FPD-HT-23-524-72
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with additive AzNII-8u dropped to pH 3.8.

In all the engines the o0il with additive composition IKhP AN
Az. SSR had a greater amount of the barium additive base when it
was changed than oils with additives AzNII-8u and VNII NP-360.

On the basis of the test results oils AS-6 and AS-10 with
additive composition 2.6% BFK + 1.4% SB-3 + 1.2% INKhP-21 + 0.005%
PMC-200A and 0.5% depressor AzNII,which possess good detergent and
antioxidant propertiles, were recommended for production and use
in both old model automobiles and in current automobiles with
carburetor engines ZIL-130 and GAZ-53.

The production of oils with the new additive composition
makes it possible to use higher quality oils, increases the motor
potential of the engines and reduces the costs of automobile
servicing and repair,

In addition, this assures high-quality oils for the southern
raions of the country, where there has been no production of oils
foir modern carburetor engilnes.,

The use of the new oll with effective additive composition
for both the older and the current engines will unify motor oils,
which considerably simplifies the conditions of using automobile
transportation,

In order to obtaln a more complete evaluation of the effec-
fiveness of using the new additive composition for all types of
automobile carburetor engines, it 1s necesscary to test this
composition with the Vostochnyy base oil, and also to compare it
with other oils following GOST 10541-63 and the possibility of
their joint use and interchange.
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