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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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TABLE I. Physicochemical and Service Properties of DV-ASZp-10V, M-10GF/, 
and M-8GFz Oils 

Indices 

Viscosity, mm2/sec 
at 100~ 
at -50~ 
at -18~ 

Solid point, ~ 
Flash point (open cup), ~ 
Content 

solid contaminants, % 
water 

Sulfated ash, % 
Base number, mg KOH/g 
Detergent potential, % 

at 250~ 
at 300~ 

Detergency (PZV apparatus, severe 
method), demeri t  rating 

Varnish formation tendency (in "sliding 
ring" apparatus at 330~ varnish 
equiv. 

Corrosivity (in PZV unit, g /m 2) 
lead 
copper 

DV-ASZp-10V 

10.1 
46.2 

6648.0 
--30 
210 

0.012 
None 
1.12 
6.5 

80 
30 

1.0 

10 

Oil 

M-10GF/ M-8GF z 

11.1 8.0 
63.4 36.9 

--15 --30 
233 201 

0.01 0.01 

0.92 
6.6 

70 
50 

0.5 

6.5 

Trace 

1.0 
6.5 

70 
50 

0.5-1 

14.0 

TABLE 2. Tes t  Results on DV-ASZp-10V and Group V 2 Reference 
Oil in UrM-6-NATI Unit 

Indices 

Ring mobility demeri t  rating 
Piston deposit demeri t  rating 

f i rs t  groove 
all grooves 
lands 
skirt  
drain holes 
inside surface of head 
overall  rating 

Ring wear,  mg 
f i rs t  
set 

Wear on rod bearing inserts ,  mg 

Oil 

I M-10V 
DV-ASZp-10 V Reference oil 

0.0 

2.2 
4.1 
1.4 
0.0 
0.0 
0.6 
6.1 

235 
540 
17 

0.0 

3.9 
5.9 
1.8 

0.0 
0.9 
7.7 

470 
835 

40 

p r e s s u re  lower than the limits required by GOST 21490--76. With the exception of these deviations, the tes t  
results' obtained on the M-8GFz oil may be considered as satisfactory. 

An attempt had been made previously to corre la te  laboratory and engine tes t  resul ts ,  in line with mod- 
ern  views of the mechanism of detergency for  additive oils [3]. On the basis of the model that has been p ro -  
posed for  detergency, it was found possible to express the tendency of the oils to form carbonaceous deposits 
(S} by a ratio between an index characterizing the antioxidant propert ies  of the oil (a} and an index charac te r -  
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TABLE 3. Tes t  Results on M-10GF/,  M-8GFz,  and G 2 Reference  Oil in UIM- 
6N-NATI Unit 

Indices 

Ring mobili ty demer i t  rat ing 
Pis ton deposit  demer i t  rat ing 

f i r s t  groove 
all  grooves 
lands 
ski r t  
drain holes 
inside surface  of head 
overa l l  rat ing 

Ring wear ,  mg 
f i r s t  
set  

Wear  on red bear ing  inse r t s ,  mg 
Oil consumption by burning, g /h  

Oil 

M-10GF/ M-8GFz 

0.0 0.0 

2.63 3.71 
5.17 7.75 
1.22 1.98 
0.0 0.0 
0.0 0.0 
0.8 0.9 
7.3 10.6 

505 540 
875 870 

25 45 
82 205 

M-10G 2 
Reference  oil 

0.0 

4.5 
5.85 
0.2 
0.0 
0.0 
0.54 
6.6 

440 
805 

31 
55 

Note. During the tes t s  on the M-8GFz oil,  the oil sys t em p r e s s u r e  was 0.19 
MPa, instead of the 0.25 MPa as specified in GOST 21490-76.  

izing the de tergency  of the oil (M). The effect iveness  of motor  oil de te rgency  is de termined  by severa l  f ac -  
t o r s ,  in pa r t i cu l a r  the surface  and bulk p roper t i e s  of the additives.  The surface  p rope r t i e s  of the additives 
cha rac t e r i ze  the t rue  de tergency  of the oil (Ss) , and the bulk p roper t i e s  ch a r ac t e r i z e  the solubilizing, d i s -  
pers ing,  and ul t imately  the stabilizing p rope r t i e s  of the sys tem (Sb). The overa l l  level  of de tergency  for  addi- 
t ive oils can be approximated by the express ion  

It was also noted that ,  in determining the indices appearing in this formula ,  var ious labora tory  t e s t  
methods can be used [3]. In the p re sen t  case ,  it has been of in te res t  to de te rmine  just  how objective a re  the 
quantitative rat ings of additive oil de te rgency  and how well  they agree  with t es t  resu l t s  on oils in s ing le -cy l -  
inder  units.  

The susceptibi l i ty of oils to oxidation(OS) was ra ted on the basis  of the quantity of oxygen absorbed in an 
RSL unit [4] in a 7-h t e s t  at 200~ the d i spersancy  was ra ted  on the basis  of the de tergent  potential  (DP) at 
250~ (in accordance  with GOST 10734-64);  the t rue  de te rgency  (DT) was rated according to the r ec ip roca l  of 
the level  of oil de te rgency  as de termined  in a PZV unit, using the s eve re  t es t  conditions [5]. In calculat ing 
the cor re la t ion  index S of de tergency  fo r  additive oils ,  the following relat ionship can be proposed:  

S ~ OS/(DPM -- DT- 100) 

The resu l t s  f r om determinat ion  of these  indices,  along with calculated values of the co r r e l a t ion  index 
charac te r i z ing  the oil de te rgency  (Table 4), support  the resu l t s  obtained in the c lass i f ica t ion tes t s  in the UIM- 
6-NATI and UIM-6N-NATI units.  A more  detailed analysis  of this relat ionship shows that at h igher  t e m p e r a -  
tu res  (higher heat  load and t he rma l  s t r e s s ) ,  the value of S is cons iderably  higher ,  pa r t i cu la r ly  fo r  the DV- 
ASZp-10V oil. Thus,  the de tergency  at 300~ is about twice that  f o r  the M-10GF/and  M-8GFz oils (see Table 
1). At lower  t e m p e r a t u r e s ,  in cont ras t ,  the index charac te r iz ing  the de tergency  of these  oils tends to approach 
a common level.  Such an analysis  makes  it poss ible  to a r r i v e  at  a more  rat ional  and effect ive select ion of the 
optimal oi ls ,  with due rega rd  fo r  the operat ing conditions and the rma l  s t r e s s  in the engine. 

An analysis  of the operat ing conditions for  the KamAZ-740 engine, using the indices proposed  in [6], 
shows that this engine is not c lassed  as a h igh-per fo rmance  engine. In t e r m s  of operat ing s t r e s s ,  it  is p r a c -  
t ical ly  equivalent to the YaMZ-236/238 and YaMZ-238NB engines (the c r i t e r ion  of t h e r m a l  s t r e s s ,  as ca lcu-  
lated in the cited work fo r  the engines YalVIZ-236/238-, KamAZ-740, and YaMZ-238NB, was 0.530, 0.535, and 
0.545, respect ively) .  On this bas i s ,  with due considera t ion of the changes in oil de te rgency  with t em p e ra tu r e ,  
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TABLE 4. Detergency and Oxidation Res i s -  
tance of DV-ASZp-10V, M-10GF1, and 
M-SGFz Oils 

Indices 

Detergent potential 
(DP) at 250~ 
DT .I00, ~/o 
OS, mi/100 g 
Scalc 

oR 
DV-ASZp_._~10V~ M-8GFz 

100 150 
81~ I 828 I s4o 
4,5 I 3,1 ] 3,8 

the DV-ASZp-10V oil has been recommended  fo r  use in the KamAZ-740 engine. Tes ts  under  se rv ice  condi-  
t ions have confi rmed the co r r ec tne s s  of this recommendat ion.  Finally,  the DV-ASZp-10V oil has been in- 
cluded in the lubricat ion char t  fo r  the KamAZ-740 engine with the same oil change per iods  as for  group 
G 2 oils.  
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I N D U S T R Y - B R A N C H  U N I F I C A T I O N  O F  D I E S E L  O I L S  

V. D. R e z n i k o v  a n d  V. M. S h k o l ' n i k o v  UDC 62-634:621.436.025.4 

The basic  pr inciples  of indus t ry-branch  unification of lubricat ing oils fo r  genera l -purpose  industr ial  
d iese l s ,  the advantages of unification of d iese l  oils fo r  the given consumer  branch of industry,  and the minimal  
a s so r tmen t  of unified grades  have been d iscussed  previous ly  [1]. Exper iments  in the application of the p r inc i -  
ples  original ly formulated for  indus t ry-branch  unification have demonst ra ted  the co r r ec tn e s s  of these  p r inc i -  
p les ,  but have also shown the advisabil i ty of improvements  in the unification p rocedures .  This a r t ic le  is de-  
voted to ce r t a in  urgent  p roblems  in the indus t ry-branch  unification of d iesel  oils. The main pr inciple  of this 
unification consis ts  of the es tabl ishment  of a s t r ic t ly  l imited and r a th e r  stable a s so r tmen t  of products ,  along 
with the use of a minimal  number  of unified grades  of oil by each consumer  or  group of re la ted consumers .  

Thanks to the high level  of se rv ice  p roper t i e s  of the oils included in the unified product  l is t  in 1975 [1], 
it has been poss ible  to sat isfy the increas ingly  seve re  requ i rements  on oils fo r  mar ine  diesels  without in t ro-  
ducing any new grades .  Fo r  the re l iable  lubricat ion of mar ine  diesels  at the h igher  pe r fo rmance  levels ,  in 
which the rubbing par t s  operate  at h igher  loads and t empera tu re s ,  it has been adequate to s imply increase  the 
oil v iscosi ty ,  without changing the additives package.  F o r  example,  the new oils M-14G2TsS, M-16G2TsS, 
M-14DTsL20,  and M-14DTsL30 a re  analogues of the unified oils M-10G~TsS, M-10DTsL20, and M-10DTsL30; 
and the new oil M-20E60 is an analogue of the unified oil M-16E60 [2]. Thenewoi l s  d i f fe r  only in having a 
h igher  v iscos i ty  fo r  the oil base stock. This means that it is possible to set  up viscos i ty  se r i e s  of oils in the 
unified grades .  

In connection with changes in the d iese l  locomotive f leet ,  i t  has become n e c e s s a r y  to add one more  grade 
of oil to the unified product  list.  Fo r  new locomotive d iese ls  of the ChN 26-26 type with a power  of 2945 kW, 
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