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METHOD OF PRODUCING HYDRAULIC OIL

L. I. Berents, G. A. Stolyarenko, G. D. Bondarevskiy,
G. V. Moyseyeva, L. A. Kondakov, Yu. V. Ponomarenko,
V. N. Poddub'nyy, M. I. Kraskovskaya, G. G. Vinner,
N. N. Kurchik, Z. N. Zakharova, S. V. Veselova,

and V. 4. Gavrukhin

In current use as working fluids for hydraulic drives is a large
assortment of hydraulic oils with a petroleum base: AGM(MRTU-38-1-
-193-56), GM-50I(MRTU-38-1-192-66), AUP(MRTU-38-1-194-66), AMG-10,

AU, and others. However, oils AGM, AU, and AUP do not assure

operation of hydraulic systems at a temperature of -55*C (they can

function from a temperature of -30 to -400C); due to an absence of
corrosion-resistant additives in them, oils AU and AMG-10 do not

protect parts from corrosion when water is introduced; oil GM-50I

has a low viscosity level at a temperature of 500 C (6-7 cSt at

demands no lower than 10 cSt).

In addition, these hydraulic fluids are functional in contact
with seals of only certain rubber brands.

The great variety in hydraulic oils and rubber seals creates

operational complications.

FTD-HT-2 3-177-71 1



A single hydraulic oil with improved operational properties

is proposed.

This oil is based on a fraction of paraffin-free petroleum which

boils in a 220-3120C range, has a viscosity of 2-2.2 cSt at 500 C

and 160-180 cSt at -500 C, a solidification point no higher than -700 C,
and an aniline point of 66-66.5 0C.

By adding to this base known viscous (Vinypol VB-2, polyisobutyl-

en.), antioxidant (Ionol, phenyl-e-napthylamine>, and anticorrosion

(MNI-5) additives waoproduce a hydraulic oil.twith particularly

favorable low-temperature characteristics, which assures the functioning

of the hydraulic oil in a temperature range of from -550 C to 900 C and

has high anticorrosion properties and a high antioxidant stability.

These additives enable the hydraulic oil to function when in

contact with a number of brands of rubber (9086, 9088, 8075, 3012, and

others) which are employed in hydraulic systems.

This single hydraulic oil is obtained by mixing the following

components, wt. %:

Vinypol VB-2 ....................... 5-7

Additive MNI-5 ..................... 1-1.5

Additive DBK (Ionol) ............... 0.45-0.50

Petroleum fraction ................. up to 100

The quality of the prepared hydraulic oil must correspond to

following requirements:

Viscosity, cSt

at +500 C ............................. >10

at -500 C ............................. <1500
Solidification temperature, 0 C ...... <-70

FTD-:IT-23-177-71 2



Antioxidant stability per GOST is 981-55. Tal

increase in acid number,

mg KOH .............................. <0.15

residue ............................ none

Change in weight of rubber of brands 9086, 9088, 8075, 3012, %

weight loss ......................... <2 Via

weight increase .................... <7

a

The carbon content of the petroleum fraction used as the

hydraulic oil base must be strictly determined. This is assured by Fra
0

the fraction composition (boiling point 2200C, end boiling point

3120 C) and by the degree of purification (by sulfuric 
acid of 33% of b

the monohydrate at a temperature of 40-45 0 C or by adsorption). e

Cha

The petroleum base of this single hydraulic oil is a fraction w

of Anatas'yev petroleum obtained by removing from the distillate b

of this petroleum 30-35% monohydrate and a mixture of 60-70% by b
weight of the Anastas'yev petroleum distillate and 30-40% by weight Rin

of a Balakhany petroleum with 60-65% monohydrate removed. c
ti

When the above mixture is used the fraction of Anastas'yev 
0

petroleum is not subjected to sulfuric acid purification, since this

method enables us to obtain a single hydraulic oil with properties

analogous to that of an oil based on a purified distillate fraction

of Anastas'yev petroleum, a

The table shows data on the physicochemical indicators and the

ring composition determined by the "n-d-m" method for the base

of the single hydraulic oil.
n

PTD-HT-23-177-71 3Fr



Table

Base of single hydraulic oil

from Anastas'yev from a mixture of
petroleum after the described frac-

Indicator sulfuric acid tion of Balakhany

purification of petroleum (40%) and
distillate the Anastas 'yev
fraction petroleum distillate

(60%)

Viscosity: cSt:

at 500 C  .... ............. 2.2 2.32

at -50 0 C ................. 167 164

Fraction composition
OC:

boiling point ............. 220 223

end boiling point ......... 307 319

Change in weight of rubber

weight, %:

brand 9086 ................ -1.5 -1.6-1.3

brand 9088 ................ +5.7 +5.9-6.3

Ring composition of hydro-
carbons of the fraction by
the "n-d-m" method, %:

of hydrocarbon in aromatic
rings ................... 3.0

of hydrocarbon in rings
(all) ................... 45.0

number of aromatic rings.. 0.15

average number of hydro- 1.25
carbon rings in
petroleum rings ........ 42.0

of hydrocarbon in
paraffin chains ........ 55.0

number of petroleum
rings ................... 1.1

PrD-AT-23-i77- 7 1



With the addition of viscous, antioxidant, and anticorrosion E

additives this base increases the viscosity of the single hydraulic substar

oil at 501C fro' 6-7 cSt 'for hydrLlic oil GM-50I, MRTU-38-l-192-66)

to 10-10.5 cSt and improves its low-temperature properties. At

-500 C the viscosity of the single hydraulic oil is 1300-1400 cSt and

the solidification temperature does not exceed -70'C, while for oil

GM-501 viscosity at -500C is >2000 cSt.

Example 1. To prepare the single hydraulic oil the following
substances are taken, wt. %: Th

Vinypol VB-2 ...................... 6.3

Additive MNI-5 .................... 1.1
0.5

Anastas'yev oil fraction .......... 92.1

Total 100

The hydraulic oil thus obtained has the following properties:

Viscosity, cSt

at +500C ......................... 10.2 We

at -500 C ....................... 1380

Solidification point, 0C................ -70

Antioxidant stability:
increase in acid nunber,

mg KOH .......................... 0.02

residue ............................ none

Change in weight of rubber brands, wt. %:
9086 ............................... - .42 by addi

90 8 ............................... +6.7 ditin9

8075 ............................... -1.8 d, oe t
3012 ............................... +3.3 propert

pet role

FTD-;-T-2 3-17 7- 715



Example 2. To prepare the single hydraulic oil the following

substances are taken, wt. %:

Vinypol VB-2 ....................... 6.50

Additive MNI-5 .................... 1.20

Ional additive .................... 0.49

Anastas'yev petroleum fraction..... 57.21

Bolakhany petroleum fraction ....... 34,60

The hydraulic oil thus obtained has the following properties:

Viscosity, cSt:

at +500C ..................... 10.26

at -50 0 C ....................... 1342

Solidification point, 0C ........ -70

Antioxidant stability:

increase in acid number,

mg KOH ...................... 0.03

residue ....................... n one

Weight change in rubber brands, wt. %:

9086 . ............................. -1 .25

9083 .............................. +6.4

8075 . ............................. -1.71

3012 . ............................. +2.9

Object of the Invention

1. The method of producing hydraulic oil on a petroleum base

by adding viscous, antioxidant, and anti'orrosion additives is

distinguished b.y the fact that, in order to improve the operational

properties of the hydraulic oil a fraction of paraffin-free

petroleum, which boils within a 220-3120C range and has a viscosity at

FTD-uT-23-177-71 6



+500 C of 2-?.2 (-St and at -50"C of 160-180 cSt, whose solidifica-

tion temperature does not exceed -700 C and analine point, 66-66.5*C,
is used as the petroleum base.

2. The method according to part I is distinguished by the

fact that the pe~,troleum b-as'-of the hydraulic oil is a fraction of

Anastas'yev petroleumobtained by removing 30-35% monohydrate from

the distillate.

3. The method according to part 1 is dietinguished by the

faot that the petroleum base of the hydraulic oil is a mixture of

60-70 wt. % of the Anastas'yev petroleum distillate and 30-40 wt. %

of the Balakhany petrcleum fraction with 60-65% monohydrate removed.

4. The method according to part I is distinguished by the

fact that it uses 5-7 wt. % Vinypol VB-2 as the viscous additive,

0.45-0.5 wt. % Ionol as the antioxidant additive, and 1-1.5 wt. %

MNI-5 as the anticorrosion additive.
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