
life and equipment operating life will amount to several  million rubles. The use of this oil will eliminate the 
need for production and supply (to airports) of the synthetic oils 36/1, VNII NP-75A, VNII NP-5, VNII NP- 
50-1-4f, and others. 

Oils for  Turboprop Engines. Currently used in turboprop engines are several  oil blends and the min- 
eral  oil MN-7.5. Also, the technical documentation on the engines calls for  the synthetic oil VNII NP-7. The 
oil blends are relatively poor in service proper t ies ,  but the VNII NP-7 oil is not available in adequate quan- 
tities because of the limited raw material  supply. The best of the mineral  oils is the MN-7.5. But even this 
oil does not fully satisfy the engine requirements,  since it tends to form deposits on the parts.  These de- 
posits that are  readily removed from the metal and transported by the oil flow to the f i l ters ,  so that there  is 
certain danger of f i l ter  plugging and all of the undesirable consequences. Another shortcoming of the MN-7 
oil is its high volatility. 

An improved oil designated MN-7.5u has been developed and is being tested. On the basis of pre l im-  
inary studies, it is free of the shortcomings noted above. After the tests  have been completed, this oil may 
serve as the unified grade, suitable for  year-round operation of turboprop engines of all types in all locations 
in the USSR. The next step must be the development of an operat ional/preservat ive oil on the basis of the 
MN-7u, so as to eliminate the use of MK-8 oil In these engines for  the corrosion protection of fuel-system 
components. 

Thus, we see that the following unification of the assortment of lubricating otis for  aviation gas-turbine 
engines is possible: for use in turbojet engines up to 150~ the oils MS-8p and MS-SRK (in place of MK-8, 
MS-8, TK t ransformer  oil, medium-sulfur t r ans fo rmer  oil, MK-8p, MS-Sp, MS-8RK, and MR-10u); for  use 
in turbojet engines up to 200~ the oil IPM-10 (in place of VNII NP-50-1-4f, 36/1, VNII NP-5, NVII NP-75A, 
36/lku-A, IPM-10, and B-3-V); for  turboprop engines, the oil MN-7.5u (in place of 75/25 or 25/75 blends of 
MK-8 and MS-20 oils, VNII NP-7, MN-7.5, and MN-7.5u). This means that 20 different grades of oils and oil 
blends will be replaced by 4 grades of oil. 

U N I F I C A T I O N  OF G R A D E S  OF M O T O R  

A. B. V i p p e r ,  V. L.  L a s h k h i ,  
a n d  N. V. S h e h e g o l e v  

OILS FOR LAND V E H I C L E S  

UDC 621.892.097.2.025.4 

The rapid growth of the engine manufacturing industry is being expressed in the development of more 
efficient and economical engines, as well as in the improvement of existing designs. Successful development 
and growth in this branch of machinery construction, as well as reliable operation of engines, are  highly con- 
tingent on the selection of motor oils and the feasibility of producing these oils. During the past 10-15 years ,  
the assortment of motor oils has been expanded quite considerably. In a number of cases,  the different grades 
of oils that are  being used are  only very slightly different f rom each other in quality. For example, in the 
1975-1976 period, the available grades of motor oils included 12 oils in group B and 14 oils in Group V. In 
this connection, it has become necessary  to unify the grades of motor oils. 

Experience accumulated over the past  few years  has indicated that the unification of oils for  land ve- 
hicles is best  carr ied out on the basis of al l -season (multigrade) universal oils. This opens up the possibility 
of departing from the concept of seasonal oils (summer and winter) and from the distinction of oils that are  
to be used only in gasoline engines or only in diesel engines. As an example, we may cite the development of 
commercial  use of the al l-season long-life motor oil M-6z/10V (DV-ASZp-10V) as the single oil to be used 
in carbure tor  and diesel (nonsupercharged)engines in t rac tors .  

The DV-ASZp-10V oil is the f i rs t  of the USSR-produeed long-life motor oils. Its service life in the en- 
gine is two or  three times that of motor oils previously used in t rac tors .  In connection with the universality 
of this oil and its suitability for  year-round use,  it is being used to replace more than 10 grades of motor 
oils (AS-8, M-SB1U , AS-10, M-8V, Dp- l l ,  M-10V, and others). Even though the cost is somewhat higher than 
that of the other oils listed, the use of the long-life oil will give savings of more than 40 rubles per  metr ic  
ton of oil. The commercial  production of this oil started in the 1970s; in 1977, the oil was awarded the State 
Seal of Quality. 

Translated from Khimiya i Tekbnologiya Topliv i Masel, No. 11, pp. 13-14, November, 1979. 
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Classification tests performed within the framework of GOST 17479-72 have shown that the oil DV- 
ASZp-10V should be assigned to Group V with respect  to its service propert ies.  Along with this, a service 
test  has demonstrated the feasibility of using this oil, with an adjusted oil change period, for  the lubrication 
of high-performance diesel engines (YaMZ-238NB and SMD-62), in which oils with a higher level of service 
propert ies  are  normally used (groups G and D according to GOST 17479-72). Thus, we see that an objective 
approach to the selection of oils for  engines does create  a favorable situation for subsequent unification, and 
this is important f rom the economic standpoint. Currently, optimization of the selection of motor oils is also 
the subject of major  attention in various capitalistic countries, in par t icular  in the United States, where this 
problem is being solved by the joint efforts of engine manufacturers and oil producers.  

The unification of motor oils, in par t icular  the use of DV-ASZp-10V oil as a universal  motor oil, can 
be justified on the basis of its successful use in lubricating not only the engine, but also the transmission. 
From domestic and foreign experience in the use of motor oils, with further  consideration of the developmen- 
tal trends in USSR engine construction, we may assume that the unification of motor oils is best  carr ied out 
on the basis of products with rationally selected service propert ies .  

Here,  along with meeting the specification requirements related to the operational features of specific 
equipment, the new, unified grades of motor oil must provide the following: cold-starting of the engine at 
temperatures  from - 35  to -45~ combined with operability in thermally s t ressed components in which the 
oil temperature in a thin film may be as high as 250-275~ a high level of service propert ies  (corresponding 
to oils in Groups G and D) with a low sulfated ash content; extended oil drain periods in the engine (15,000 km 
of vehicle travel  or more); and a sufficiently high level of protective (preservative) propert ies.* 

Foreign experience in the development and application of motor oils indicates that, as a rule, only mo- 
tor  oils with a synthetic or semisynthetic base can satisfy these requirements.  Synthetic motor oils are  pa r -  
t icularly good in low-temperature propert ies ,  giving cold startup of engines at -50~ The low volatility of 
synthetic motor oils can give reductions of oil consumption in the engine amounting to 25-30% or more in 
comparison with a mineral  oil used in the same service; also, the oil drain period for  the engine can be in- 
creased to 25,000-50,000 km, and the fuel consumption can be reduced by an average of 5% [1]. 

As shown by experience in other countries, the higher cost of synthetic oils has not been a ba r r i e r  to 
their  application. In part icular ,  the use of a synthetic oil costing three times as much as a mineral  oil can 
give a considerable saving, owing to the operational advantages of the synthetic oil (an increase in oil service 
life by a factor of 3.5, a reduction of fuel consumption, etc.); as a result ,  the unit costs for  production and 
application of synthetic motor oil become much lower [2]. A character is t ic  feature of synthetic motor oils is 
their  universality; in combination with specially selected additives, they can be used not only in carburetor  
and diesel engines for  land vehicles, but also in the hydraulic systems of mechanical and hydromechanical 
t ransmissions [2]. 

Synthetic motor oils are  being used successfully for  land vehicles in other countries, these oils being 
classed in Groups SE/CC and SE/CD (API classification): Mobil 1 (SAE 5W/20, SE/CC); Mobil Delvac 1 (SAE 
5W/30, SE/CD), and others. In the next 5-10 years ,  we should see a considerable growth in production of syn- 
thetic motor oils for  land vehicles [4]. For  example, in 1976, in the United States, the Western European 
countries,  and Japan, 85% of the synthetic base stock production went into the manufacture of aviation oils, 
mud only 7% into the manufactureofmotoroi ls ;  in 1986, according to prel iminary calculations, this ratio will 
change very sharply with 68% going into aviation oils and 23% into motor oils. 

In the development of domestic (USSR) unified synthetic motor oils for  land vehicles, it will be neces-  
sary to select synthetic base stocks that have an adequate raw material  base and that are  suitable for  the for -  
mulation of motor oils of the required quality; here  we may mention isoparaffinic hydrocarbons, alkylbenzenes, 
and es ters  with various types of s tructures.  It will also be necessary  to develop highly effective, thermally 
stable additives of various types, pr imar i ly  antioxidants, antiwear or lubricity additives, V. I. improvers,  and 
ashless detergents.  The use of synthetic oils will make it possible, on the one hand, to improve the opera-  
tional reliability of equipment and vehicles, part icularly under severe service conditions, and on the other 
hand, to ca r ry  out a fur ther  unification of oils for  land vehicles. 

* The grea ter  demands on the oil 's protective propert ies  reflect  the fact that the equipment does not operate 
continuously. 
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The effect ive and ra t ional  ut i l izat ion of lubr icants  is one of the m o s t  impor tan t  t a sks  of chemmotology.  
This  t a sk  can be accompl i shed  by se lec t ing m o t o r  oils fo r  p a r t i c u l a r  engines so  that  the oil quality will  c o r -  
respond to the level  of t h e r m a l  s t r e s s  and the operat ing conditions of the engine and will  thus give re l iab le  
opera t ion  of the engine. Engine m a n u f a c t u r e r s  often tend to ove r s t a t e  the r equ i r emen t s  on oil quality. In the 
se lec t ion  of oils fo r  an engine,  account  should be taken of the need fo r  unification of g rades ,  which in r ecen t  
y e a r s  has  b e c o m e  m o r e  and m o r e  impor tan t  as  a m e a s u r e  to reduce  the n u m b e r  of d i f ferent  fuels and lubr i -  
cants  that  a r e  manufac tured  and supplied c o m m e r c i a l l y  [1]. 

A case  in point  in the unif icat ion of m o t o r  oils is the need fo r  studying the poss ib i l i ty  of using the m o t o r  
oil DV-ASZp-10V (M-6z/10V) in future  models  of automot ive  vehic les  with the KamAZ-740 engine, in p lace  
of the oils M-8GFz (winter) and M-10GF/ ( summer ) ,  which have  been specif ied in the cor responding  lub r i ca -  
t ion cha r t s  [2]. This  r e p l a c e m e n t  will  make  it poss ib le  to expand the field of appl icat ion of the DV-ASZp-10V 
oil and to e l imina te  the seasona l  change of oil in the KamAZ-740 engine. The un ive r sa l  a l l - s e a s o n  oil DV- 
ASZp-10V (TU 38101155-76) is intended fo r  use  in d iese l  and c a r b u r e t o r  engines with an oil dra in  per iod  of 
15,000-18,000 km of vehicle  t r ave l .  Two ve r s ions  of this oil a r e  to be produced,  one with a solid point of 
--40~ with ASV-5 oil ba se  s tock,  and the o ther  with a solid point of -30~  with ASV-6 oil ba se  stock.  The 
M-8GFz and M - 1 0 G F / o i l s  (conforming to TU 38101651--76) a r e  obtained by compounding dis t i l la te  and r e s i -  
dual  components  produced f r o m  m e d i u m - s u l f u r  c rudes .  They a r e  r ecommended  fo r  the lubr icat ion of high- 
speed,  h i g h - p e r f o r m a n c e  d iese l s  (YaMZ-238N and YaMZ-240N mode ls ,  and others)  under  win ter  and s u m m e r  
opera t ing  conditions.  The phys icochemica l  p r o p e r t i e s  of these  oils a r e  l is ted in Table  1, along with ce r t a in  
s e r v i c e  p r o p e r t i e s .  

Recommendat ions  fo r  the ra t ional  ut i l izat ion of oils can be based  on co r r e l a t i on  of opera t ing e x p e r i -  
ence  and on l abo ra to ry  t e s t s  in model  s ing le -cy l inde r  t e s t  units and in mul t i cy l inder  engines on the  t e s t  stand. 
In reso lv ing  the p r o b l e m  as it has  been  p r e sen t ed ,  it has  been found advisable  to  c a r r y  out a m o r e  detai led 
evaluat ion and c o m p a r i s o n  of quality f o r  the oils DV-ASZp-10V, M-10GF/ ,  and M-SGFz,  and a lso  to analyze  
the level  of t h e r m a l  s t r e s s  and the oil opera t ing conditions in the KamAZ-740 engine. F o r  this pu rpose ,  t e s t s  
w e r e  p e r f o r m e d  in accordance  with the methods specif ied in the GOST 17479-72  s tandard  as c lass i f ica t ion  
t e s t s .  In c h a r a c t e r i z i n g  the de te rgency ,  the DV-ASZp-10V oil was t es ted  in a UIM-6-NATI  unit in accordance  
with GOST 21490-76 .  These  r e su l t s  we re  compared  with data f r o m  t e s t s  on the r e f e r ence  oil M-10V 2 (TU- 
3840159-73) .  The r e su l t s  on the two oils  (Table 2) were  equivalent.  This  means  that  the DV-ASZp-10V oil 
can be c l a s sed  in group V 2 with r e s p e c t  to de te rgency .  

The M-8GFz and M - 1 0 G F / o i l s  were  t e s t ed  in the UIM-6-NATI  unit  in accordance  with GOST 21490-76.  
The quali ty of these  oils was ra ted  by compar ing  the t e s t  r e su l t s  with those  obtained on the r e f e r e n c e  oil 
M-10G 2 (TU-3840159-73) .  These  r e su l t s  (Table 3) indicate that  the M - 1 0 G F / o i l  and the M-10G 2 r e f e r e n c e  
oil  a r e  essen t i a l ly  equivalent.  In the t e s t  on the M-SGFz oil,  the oil consumption was h igher  and the oil s y s t e m  

* As in Russ ian  or iginal  -- T r a n s l a t o r .  
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