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DEDICATED TO
QUALITY

Founded in Germany over 50 years ago,

PETROFER has attained market leadership in

many areas through its dedication to custo-

mer service and product development.

Today, PETROFER’s commitment to its

customers is stronger than ever and

continuous investment in personnel and

resources will ensure that the company is

more than capable of meeting the needs of its

customers in the forseeable future.

PETROFER products play a vital role in a wide

variety of industrial applications such as heat-

treatment, metalworking, cleaning, ferrous

and non-ferrous rolling, corrosion prevention,

lubrication, hydraulics and in paper-manufac-

turing processes. In addition, PETROFER has

developed products for a wide range of other

speciality applications.

The excellence of today’s product range is the

result of the company’s philosophy of

continuous improvement and the dedication

of PETROFER personnel at the development

centre in Hildesheim, Germany.
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Environmental compatibility and health and

safety have been key factors in developing

today’s range of PETROFER products and, in

keeping with its position as a market leader,

the company’s goal has always been to

provide customers with the most advanced

technology possible.

From its origins in central Europe PETROFER

has developed a worldwide network of asso-

ciates and distributors to ensure that the

needs of its international customers can be

met completely.

Wherever you are located PETROFER che-

mists and engineers will work with you to

find the optimum solution for your process.

PETROFER has always been committed to

quality whether it be in manufacturing,

product development or customer service and

this dedication has enabled the company to

achieve accreditation to the ISO 9001/

EN 29001 quality assurance standard.

Wherever you are, you can count on

PETROFER’s expertise, quality, and dedication

to meet your needs.
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1. SAFETY FOR
HYDRAULIC
SYSTEMS

ULTRA-SAFE 620 provides:

– virtual total safety

due to its fire-resistance in all hydraulic

equipment operating in an environment of

open flames, molten metal, hot metal surfa-

ces, etc., where a fire hazard exists in case of

a hydraulic leak

– good service life for hydraulic components

due to its excellent lubricity and anti-wear

properties

– long fluid-life

due to much higher ageing stability compared

with mineral oil based hydraulic fluid – and,

last but not least, it is:

– environmentally well accepted

because it is biodegradable to a high extent,

easy to handle and non toxic. The German

WGK class is O – which means it is not

dangerous to waters.

1.1. Fire-resistance

ULTRA-SAFE 620 is not totally incombust-

ible but does not ignite or burn in most cases

where a conventional mineral oil based

hydraulic fluid will do so.
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The jet of ULTRA-SAFE 620 hydraulic fluid

under high pressure from a leaking hose, pipe

or connection will not ignite when it is

sprayed into a flame (fig. 1.2), onto the

surface of molten metal (fig. 3.1-3.4) or

other hot surfaces (fig. 1.4). A person being

hit by the jet will not be set on fire but will

only be wetted by the hydraulic fluid.

Mineral oil based fluids under the same

conditions will act like a flame thrower

(see fig. 1.1).

Fluid leaking continuously onto molten metal

or other hot surfaces will not ignite instantly,

but may burn after evaporation of the entire

water content and, even then, only directly in

the area of the ignition source. It will not set

the surroundings on fire (fig. 3.1-3.4).

Due to its chemical composition, the

combustion energy is much lower than that

of mineral oil; so the flame temperature will

be lower.

So ULTRA-SAFE 620 provides escape time

and time to initiate extinguishing measures.

Extinguishing the flames such as on the sur-

face of molten metal, is much easier than

with mineral oil. Flames do not produce

neither the hazardous combustion products

nor the black smoke which are products of a

mineral oil fire. Outside the direct influence of

an ignition source, ULTRA-SAFE 620 is

self-extinguishing – the fire does not

propagate.

fig. 1.1 Flammability of mineral oil based hydraulic fluid;
being sprayed into a propane flame.

fig. 1.2 Fire-resistance of ULTRA-SAFE 620; being sprayed into a
propane flame which is only deviated and no ignition occurs.

fig. 1.3 Mineral oil based hydraulic fluid ingites when being
sprayed onto a hot metal surface (700 �C).

fig. 1.4 No ignition of the spray jet of ULTRA-SAFE 620 on the hot
metal surface (700 �C).
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1.2.

Physiological and Toxicological Aspects

ULTRA-SAFE 620 is a latest generation water

glycol hydraulic fluid. It is non toxic.

The ingredients are mostly readily bio-

degradable. Waste water containing ULTRA-

SAFE 620 as leakage is ultra- (membrane-)

filterable. The retentate of the ultra-filtration is

combustible, the permeate is bio-degradable.

Though ULTRA-SAFE 620 is not dangerous,

long-term skin contact should be avoided due

to the pH of 9.2 - 9.4 and obviously any soak-

ed work clothes should be changed as soon

as possible.

A splash into the eyes will cause smarting.

The eye should be rinsed with tap water for at

least 10 - 15 min and medical attention

should be obtained.

ULTRA-SAFE 620 contains neither PCB nor

other chlorinated or brominated

components.

2. TECHNICAL
PROPERTIES

ULTRA-SAFE 620 is a true solution which is

totally stable. It consists of a well established

combination of glycols of different chain-

lengths, water and special additives to achieve

– excellent anti-wear and lubrication

properties,

– corrosion protection,

– foam-control and good air release

properties,

– complete demulsibility with mineral oil.

fig. 2.1 immediately fig. 2.2 after 6 sec. fig. 2.3 after 12 sec. fig. 2.4 after 48 sec.

Flammability of hydraulic oil on molten aluminium (25 ml oil on 20 kg molten metal)



9

If well maintained, ULTRA-SAFE 620 will give

a practically unlimited service life. Unlike

mineral oil, it will not create sludge or resi-

dues in the system.

2.1. Physical and Chemical Data

fig. 3.1 immediately fig. 3.2 after 9 sec. fig. 3.3 after 27 sec. fig. 3.4 after 45 sec.

Fire-resistance of ULTRA-SAFE 620 (25 ml fluid on 20 kg molten metal)

table 1 ULTRA-SAFE 620

Appearance light-pale liquid

Density at 20 �C (68 �F) 1,05-1,08 DIN 51757

Kinematic viscosity
at 20 �C 77 mm2/s (cSt) DIN 51562
at 40 �C 38 mm2/s (cSt) DIN 51562
at 60 �C 21 mm2/s (cSt) DIN 51562

Kinematic viscosity
at 70 �F 343 SUS
at 100 �F 194 SUS
at 150 �F 91 SUS

Viscosity index ��150

pH-value 9,2-9,4

Pourpoint - 50 �C (- 58 �F) ISO 3016

Flashpoint none ISO 2592

Ash-content 0,05 % DIN 51575

Coefficient of expansion
�C – 1 (K – 1) 7.0 x 10 – 4

�F – 1 3,9 x 10 – 4

Specific heat kJ/kg K 3,15

Thermal conductivity W/m K 0,43
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2.2.

Viscosity/Temperature characteristics

ULTRA-SAFE 620 shows total Newtonian pro-

perties – like mineral oil.

The diagram (fig. 4.), viscosity versus

temperature, shows that the viscosity of

ULTRA-SAFE 620 is not affected as much by

temperature as that of mineral oil. Conse-

quently the low temperature viscosity of

ULTRA-SAFE 620 is lower than that of an

equivalent ISO 46 mineral oil based hydraulic

fluid whilst the high temperature viscosity is

greater than that of the mineral oil product.

ULTRA-SAFE 620 is not sheared down

momentarily in the lubricating gap (where

non-Newtonian fluids may lose their viscosity

to a high extent), nor after long term applica-

tion in a hydraulic system.

Often applications for fluids of this type are

today in the range of 120 - 160 bar, in special

cases up to 220 - 250 bar but even higher

pressures (such as 500 bar) do not cause

problems for ULTRA-SAFE 620.
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Due to its water content, ULTRA-SAFE 620 is

less compressible than mineral oil but more

compressible than water i.e. it may be consid-

ered to be a ‘harder’ fluid. This property,

which has advantages and disadvantages,

must be taken into consideration when install-

ing hydraulic equipment e.g. a ‘harder’ fluid

will allow more precise positioning of a piston

but valve closure in a pipeline of large diame-

ter may result in a harder stroke in the

system.

The better viscosity/temperature properties

are an advantage in every case.

fig. 4: Viscosity/Temperature characteristics of ULTRA-SAFE 620 vs. hydraulic oil.
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2.3.

Anti-Wear Properties of ULTRA-SAFE 620

The fluid has proven its excellent anti-wear

properties in a wide range of applications in

all kinds of equipment designed for the appli-

cation of water/glycol fluid or mineral oil ba-

sed hydraulic fluid.

During development and the continuous

control of manufactured batches, ULTRA-

SAFE is tested on our in-house pump test

facilities, especially in the Vickers vane pump

test (DIN 51389/ASTM D2882).

Test Conditions:

Pump: Vickers V 104/105 C

Test period: 250 hrs

Pressure: 105 bar (1500 psi)

Sump temperature: 45 �C (113 �F)

Pump speed: 1500 min-1

Wear Loss:

Ring: 3 - 25 mg

Vanes: 1 - 7 mg

These wear figures show the outstanding

anti-wear properties of ULTRA-SAFE 620.

Premium quality mineral oil based hydraulic

fluids do not give significantly better results

in this test.

2.4.

Corrosion Protection

All ferrous components in a hydraulic system,

which are in continuous contact with the

fluid, are totally protected against corrosion.

The interior sufaces above the liquid level in a
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hydraulic tank can never be totally protected

when a hydraulic fluid containing water is in

the system.

ULTRA-SAFE 620 contains vapor phase cor-

rosion inhibitors which give significant pro-

tection, but very slight corrosion under the lid

(cover) of a tank can probably not be totally

avoided because the vapor phase corrosion

inhibitors can only be present to a certain ex-

tent if irritation of workers’ mucous membra-

nes is to be avoided.

Compatible metals are:

– Steel/Cast Iron

– Copper

– Brass

– Nickel

– Chromium

– Anodized Aluminium

– Aluminium*

* Due to the natural oxide layer occurring on the
surface of aluminium and aluminium alloys these
metals do not show a weight loss or gain in a
static test whenn immersed in ULTRA-SAFE 620
and their surface is not attacked. ULTRA-SAFE 620
performs better in this type of test than most other
water glycol fluids.
However, ”freshly cut” surfaces (by abrasion, by
cavitation erosion or by metal metal contact) are
sensitive to any alkaline aqueous system
(pH � 7). Therefore, aluminium alloys should only
be employed in water glycol hydraulic systems
when absolutely necessary.

Incompatible metals are:

– Zinc**

– Magnesium

– Cadmium

– Lead

** Zinc is relatively stable in a static test. Only
slight weight loss occurs. Zinc and zinc alloys
(such as galvanized steel pipes or diecast filter
housings) should not be used in waterglycol
systems. The zinc parts will not be destroyed, but
small quantities of zinc may be dissolved in the
� pH 9 aqueous system. Zinc hydroxide or soaps
will be formed and will appear as voluminous
flocks in the system and can block filters etc.
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3. APPLICATION
INFORMATION

ULTRA-SAFE 620 has been used successfully

for many years in a wide range of hydraulic

equipment working in the vicinity of

– open flames

– molten metal

– hot metal surfaces

as well as in applications where the use of

combustible mineral oil based hydraulic

fluid creates a high risk for human life and

expensive equipment, and also in eviron-

mentally sensitive areas.

Many industries use ULTRA-SAFE 620 includ-

ing:

the Foundry Industry:

– diecasting machines

– trim presses

– robots at casting machines

– melting and holding furnaces

– continuous molding and casting machines

the Steel Industry:

– coke oven doors and pushers

– clay guns

– continuous casters/arc furnaces for:

– electrode control

– lift/tilt mechanisms

– bending/straightening systems

– ladle turret

– slide gate

– tundish

– rolling mill equipment

other Industries:

– forklift trucks for hot metal transport

– manipulators in forging shops

– door lifters and pushers on heat-

treatment furnaces

– elevators

– theatre stage equipment

– water treatment/water control systems

(see below)

Hydraulic systems used in water treatment

plants and on waterways e.g. canal locks can

benefit from using ULTRA-SAFE 620 as it is

fully water-soluble and has good biodegrad-

ability.

ULTRA-SAFE 620 has the latest Luxembourg

Report approval (which catalogues strict re-

quirements which have to be fulfilled to allow

a fluid to be used in underground mining in

Europe).
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Most existing hydraulic systems which have

been designed to use mineral oil based hy-

draulics can use ULTRA-SAFE 620. The ma-

jority of pumps, valves and other components

will have a good service life with ULTRA-SAFE

620 and usually the elastomers will be com-

patible. In addition, because ULTRA-SAFE 620

is a Newtonian fluid, there will be no increase

in internal leakage (which may occur with

non-Newtonian fluids).

The most important limitation to the appli-

cation of water glycol fluids such as ULTRA-

SAFE 620 is a continuous high tank tempera-

ture (see 3.1. application temperatures) which

will cause rapid water loss, resulting in in-

creased fluid viscosity, and frequent additions

of distilled, or de-ionized, water will be requi-

red (see 4.2.).

Note, that due to the better thermal conduct-

ivity and the higher specific heat of ULTRA-

SAFE 620 – compared with mineral oil based

hydraulic fluid – the working temperature of

the fluid will be somewhat lower when using

ULTRA-SAFE 620.

3.1.

Application Temperatures

The tank temperatures should not exceed

60 �C. The reservoir temperature for ULTRA-

SAFE 620 should usually be controlled bet-

ween 35 �C and 45 �C.

If a part of the hydraulic system, a pipeline for

example, is heated significantly above the

recommended temperature range by radiation

or convection from the outside, this will

usually not create problems, because as long

as the fluid is kept under pressure, there will

be no evaporation of water. Even if water eva-

porates in this pipeline, this will not cause

problems as long as the fluid is replaced with

fresh fluid by circulation when the pressure is

released during a working cycle.

However, if a long run of pipe has only a

small cylinder at the end the fluid column will

only move backwards and forwards without

being fully replaced with fresh fluid. If this cy-

linder is subjected to high external tempera-

tures water will evaporate from the fluid near

the cylinder and condense elsewhere in the

system where the temperature is lower.

Under these conditions the remaining fluid

will become very viscous when the system

shuts off and cools down and problems may

occur when trying to restart the system.
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In these circumstances, it is recommended

that a separate return line is fitted so that

there is automatic introduction of fresh fluid

at each cycle. It should be noted that pro-

blems with wet armature valves may be ex-

perienced when they are overheated due to

similar reasons (see 3.3.2).

3.2.

Hydraulic Pumps

Long-term practical experience has shown

that most hydraulic pumps work without

problems with ULTRA-SAFE 620 and enjoy

excellent and economic service life.

The following are the most widely used

pumps with ULTRA-SAFE 620:

– vane and intra-vane-pumps,

– internal gear pumps,

– conventional gear pumps,

– in-line (axial) piston pumps

– radial piston pumps.

If bushings or side plates are made from alu-

minium alloys, a test is recommended before

installing ULTRA-SAFE 620 or the pump has

to be approved by the manufacturer for the

use with a water glycol fluid.

In equipment being designed for the appli-

cation of water glycol fluids, pumps should

never be installed overhead. They should be

installed below the level of the fluid or immer-

sed in the fluid. This is to avoid a negative

suction-height situation which may cause low-

er than normal pressure and thereby cavi-

tation in the pump. This is because ULTRA-

SAFE 620 contains water, which evaporates

more readily than mineral oil.

In some manufacturers’ catalogues you will

find the suggestion that ball and needle bear-

ings will show reduced service life with

water glycol fluids.
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Experience has shown that this is true only

when these bearings are highly loaded, which

is normally not the case. The reason is: high

loading causes high specific pressure and,

due to this, high temperatures in the gap

between the needle or ball and the bearing

ring. If a fluid contains water, this water may

evaporate and create a continous ”steam-roll”

or ”bubble”, which prohibits or reduces

wetting of the steel and formation of the

necessary lubrication film.

When a pump type is known as being more

likely to wear – especially vane pumps – it is

recommended that a newly installed pump

be run for the first 3 - 4 hours under low

pressure conditions, to obtain a maximum

smoothing effect of the wearing parts as well

as the formation of a chemical layer which

inhibits direct contact between metal parts.

Certainly this operation demands some extra

time, but changing a pump for a second time

when service life is reduced by a full pressure

start, is not only also time-consuming, but

also creates double costs.

Therefore it is very important to follow this

recommendation with pumps which are

known to be sensitive to wear. Today, vane

pumps often have a special coating on the

ring. If this is the case, the low pressure

start-up cycle is not necessary.

3.3.

Valves

As mentioned previously, the same valves can

be used with ULTRA-SAFE 620 as with mine-

ral oil based hydraulic fluid.

3.3.1.

Air Gap Solenoid Valves

Normally these valves are used in ULTRA-

SAFE 620 systems without any problems. Air

gap solenoid valves may sometimes allow a

small leakage at the housing seal of the con-

nection rod between the valve piston and the

armature (iron core and spool housing).

When hydraulic oil leaks into the spool hous-

ing, this does not cause greater problems but

glycols have a softening effect on the insulat-

ing coating of the coil wire. Due to the

conductivity of the water containing fluid, this

may cause damage to the spool by allowing

short circuits to develop.

Drilling a little hole into the bottom of the

spool housing gives the leakage a chance to

run out and not to fill it. Also the use of

spools that are totally sealed with a compat-

ible plastic will avoid this problem.
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3.3.2.

Wet Armature Valves

Wet armature valves will operate at usual

temperatures without any problems. In the

wet housing in which the armature moves,

there is normally no, or only a very limited,

replacement of fluid.

If such a valve is operated with continuous

high temperature conditions caused by radia-

tion or convection from outside, with a high

operating frequency or with a long term

current flow in the spool, the fluid in the wet

housing will be heated.

As long as it is under pressure, this does not

cause problems, but when the pressure is re-

leased in the next cycle, water may evaporate

and will condense elsewhere in the hydraulic

system where the temperature is low enough.

This will cause the viscosity of the fluid to in-

crease which eventually may lead to sticking

of the armature.

If measures to avoid continuous high tempe-

ratures cannot be realized the design of the

armature should be changed to reduce the

contact area. This can be achieved by milling

axial grooves into the armature and machin-

ing the head-contact to a ring area only (as

shown in figure 5).

3.4.

Filters

Keeping the fluid free from solid particles

is more important with water glycol fluids

than with mineral oil based hydraulic fluids, –

but, on the other hand, can be readily accom-

plished.

Filters are used as:

– by-pass filters,

– return filters,

– pressure filters.
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Fine filters should not be installed on the

suction side. Due to the water content, water

glycol fluids evaporate more readily than

mineral oil based hydraulic fluids, so every

unnecessary resistance to flow must be

avoided because of the reduction in pressure

that might result. Suction filters should be

200 (max. 400) microns, whilst filters in the

pressure side or in return lines should be

25 microns.

It is also important to check that the end-

plates of filter cartridges are not zinc plated

and that the filter housings are not made from

cast zinc (see 2.4 ”Corrosion Protection”).

Manufacturers of servo-valves or proportional

valves sometimes recommend 5 or 10

micron filtration. This is possible and will not

affect the properties of the fluid but such

extremely fine filters must be replaced fre-

quently.

One reason for this is that when small am-

ounts of mineral oil contaminate the system,

typically from components which have been

tested using mineral oil, the oil wets the sur-

face of the filter and creates a high resistance

to flow.

In some modern diecasting machines, a 10

micron filter cartridge is placed directly in

front of the proportional valves. However, this

filter processes only the very small quantity of

hydraulic fluid (1-1,5 liters/minute) that is

needed to position the valve piston. The full

flow of hydraulic fluid by-passes the control

valve. In such cases fine filters do not present

any problems.

The use of by-pass filters is strongly recom-

mended. These should be filters with a large

surface that can pick up a considerable quant-

ity of dirt. The pump should have a limited

output to guarantee that the fluid is passed

slowly through the filter. Thereby the effect-

iveness of cleaning is increased due to the

deposit effect.
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3.5.

Filter Materials

Filter materials which are compatible with

aqueous fluids are:

– polyester fibres,

– specially treated cellulose fibres,

– glass fibres

– wire mesh.

Wire mesh is very expensive and rarely used.

It may be felt that wire mesh can be cleaned

and re-used, which is not recommended.

Microscopical examinations show that most

of the environmental dirt cannot be removed

from the wire mesh because it is ”coiled”

around the wires in the form of very fine fib-

res. Even ultrasonic, high alkaline cleaning

does not totally remove these residues.

3.6.

Air Filters

Although “breather filters“ on hydraulic tanks

are not directly in contact with the fluid they

should be made of compatible material. It is

important to maintain these filters as this ob-

viously improves the cleanliness of the fluid

and extends the life of the fluid filters.
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3.7.

Seals, Packings, Hoses, Accumulators

Tables 2 and 3 give a general overview of

elastomers which are compatible or non-

compatible with water glycol fluids. The non-

compatible elastomers will rarely be found in

hydraulic systems using mineral oil based

fluids whereas the compatible elastomers are

regularly used in such systems. Consequently,

converting a mineral oil hydraulic system to

ULTRA-SAFE 620 rarely presents problems

with elastomer materials.
Hoses for water glycol systems are mostly

made from NBR. The balloons in accumulat-

ors may consist of NBR or FPM. Although the

fluoro elastomer FPM has a higher chemical

resistance than NBR, it is not necessary to

use it in water glycol systems but it may be

applied for seals on flying pistons in accumu-

lators, because the lips of FPM seals are stiff-

er than those of NBR. They do not bend as

easily when the piston is accelerated from

zero to a high speed. Bending may cause em-

brittlement after prolonged use.

Users must be cautious in applying FPM

elastomers, because to the best of our know-

ledge special FPM types now exist which are

rather sensitive to all aqueous fluids. If the

manufacturer does not have any information

about compatibility, tests are recommended

in advance of the application.

non-compatible elastomers

AU = Poly-Ester-Urethane*

EU = Poly-Ether-Urethane

Leather

Cork

* modern hydrogenated AU may be
compatible

table 3

compatible elastomers

ISO 1629 – 1976 E ASTM D 1418-79
nomenclature nomenclature

NBR NBR
SBR SBR
CR CR
JJR JJR
EPM EPM
EPDM EPDM
FPM FKM
PTFE = Poly-Tetra-

Fluoro-Ethylene

table 2
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3.8.

Coatings, Paints

All water glycol fluids soften conventional

paints. Tanks should not be coated internally.

For newly designed equipment a stainless

steel tank cover is recommended because

codensate cannot create corrosion on the

underside of this lid (see 2.4).

If a tank coating exists in a system which is

being converted from mineral oil based hy-

draulic fluid to ULTRA-SAFE 620 it should be

tested before proceeding. A small quantity of

the coating should be removed from the tank

and stored in ULTRA-SAFE 620 at elevated

temperature to see whether it is softened or,

possibly, dissolved.

If the coating dissolves it must be removed

completely before converting the system.

However, if the coating is only softened it is

recommended that after converting the system

the suction filters should be inspected weekly

and if „lumps” of coating are found the sy-

stem should be drained and the softened coa-

ting removed.

If a system must be coated internally, only

Epoxide or Isocyanate reaction coatings

should be applied because of their compat-

ibility. But even then much care must be

taken during the coating process. Each layer

should be allowed to harden for at least

the minimum time recommended by the

manufacturer of the coating.

It does not make sense to coat surfaces of

used hydraulic equipment. Cleaning the resi-

dues from these surfaces to obtain good ad-

herence of the coating to the metal surface is

practically impossible. The external surfaces

of hydraulic tanks and other equipment

should be coated only with compatible paints.
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4. CONTROL AND
MAINTENANCE OF
ULTRA-SAFE ®620

A regular monitoring programme for ULTRA-

SAFE 620 in hydraulic systems is provided by

PETROFER’s network of technical service la-

boratories.

The user should, however, ensure that hy-

draulic systems are maintained by:

– controlling the fluid tank temperature

– frequently inspecting filters and replacing

them where necessary

– avoiding contamination with other fluids

– skimming oil from the surface of the fluid

– adding the required amount of distilled,

or de-ionized water, as instructed by the

PETROFER laboratory, to compensate for

evaporation losses.

4.1. Influence of Mineral Oil based

Hydraulic Fluid on ULTRA-SAFE 620

Conventional hydraulic oils (excluding

„detergent” types*) are insoluble in ULTRA-

SAFE 620.

When the system is not circulated, the min-

eral oil will float on the surface of the fluid in

the tank.

*) These can be identified by mixing approximately
10 % oil into water. If the oil emulsifies it is a
detergent type, otherwise the water and oil will
form separate layers.

Depending on the quantity of mineral oil, it

will form a complete layer or only some

”floating islands” which may appear black and

seem to be scummy – but this is not true. It

is just oil containing fine solid particles, there-

fore it looks black.

Consequently, removal of the oil layer also

helps to remove these undesirable particles.

As long as the oil floats on the surface of the

fluid, it has no negative influence. Air release

is not negatively influenced in this case – but

it is, when a quantity of more than 2 % min-

eral oil is circulated with the fluid in the hy-

draulic system.

Air which is normally released relatively easi-

ly, is entrapped, because fine bubbles of air

cling to the oil droplets and can only be

released from the fluid when these oil

droplets touch the surface of the fluid.

Therefore it is essential that advice from

PETROFER to remove mineral oils – after

shutdown – is followed as soon as practically

possible. If contamination with a „detergent

type” hydraulic oil takes place the system

must be changed as there is no effective way

of separating the fluids.
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4.2.

Water-content

In order to control the viscosity of ULTRA-

SAFE 620 the water content must be maintai-

ned at the correct level. If the viscosity is re-

duced because of a higher than normal water

content (e.g. through cooling water leakage)

increased wear can occur due to the lubricity

of the fluid being reduced.

If cooling water leaks into the water glycol hy-

draulic fluid, this can probably be tolerated if

the reduction in viscosity is only 2 to 3 mm2/s

(cSt) at 40 �C. Otherwise the fluid should be

replaced. Consequently the user should make

sure that the amount of distilled or de-ionized

water added to a system does not exceed the

quantity specified in the PETROFER laboratory

report after examining a sample.

A pump which has operated for a significant

time period with properly controlled water

glycol hydraulic fluid, will not be destroyed

immediately by reduced viscosity, but a new

pump which is started in a fluid with signifi-

cantly reduced viscosity may show noticeably

higher wear and reduced service life.

4.3.

Corrosion Protection

pH-Value

Reserve Alkalinity

The user should not measure the pH-value by

using pH paper. Contaminants – especially oil

– may change the color of the pH paper.

PETROFER’s laboratories will check the

pH–value and the rust protection properties of

the fluid sample properly. A user who wants

to check himself must employ an electronic

pH meter.
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5. CONVERTING A
SYSTEM FROM
MINERAL OIL
BASED HYDRAULIC
FLUID TO
ULTRA-SAFE ®620

It has previously been mentioned that it is not

only possible, but relatively easy, to convert a

system from a mineral oil based hydraulic

fluid to ULTRA-SAFE 620. However, the

following steps should be taken to ensure

satisfactory performance.

5.1. Pre-Check

Components of the hydraulic system have to

be checked for compatibility. Often manufact-

urers of these components will provide ad-

vice.

If not, refer to the various sections of this

catalogue:

– Hydraulic pumps (3.2)

– Valves (3.3)

– Filters (3.4, 3.5, 3.6)

– Seals, packings, hoses, accumulators (3.7)

– Coatings and paints (3.8)

– Mineral oil emulsification (4.1).

If the hydraulic fluid being replaced shows

emulsifying properties (or is a phosphate-

ester or a polyol-ester fluid), it is strongly

recommended that an intermediate flushing

cycle with conventional mineral oil based hy-

draulic fluid is added to the procedure outli-

ned in sections 5.2 and 5.3 to thoroughly

clean out the residual fluid.
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5.2.

Cleaning of the System

– Position all pistons, where possible, in a

position such that the cylinders are empty

– Drain or pump the previously used

hydraulic fluid totally from the tank

– Empty pipelines which are easy to access

by blowing with compressed air

– Drain the accumulators

– Clean the interior of the tank with

lint-free cloth

– Remove loose coating from the interior

tank walls

– Remove filter cartridges, check compatibi-

lity, replace with new ones.

5.3.

Flushing Process

– Fill the system for normal operation with

ULTRA-SAFE 620 as flushing fluid

– Give the fluid time to release entrapped air

– Fill the pump by turning the clutch

between motor and pump by hand or

– if this is impossible – ”jog” the machine

several times by using the on/off

buttons

– Start up for continuous run, let the fluid

warm up to approx. 20 - 30 �C by

circulating under low pressure

– Change to regular operating conditions

and run the hydraulic system for at least 8

hours with the flushing fill.

The flushing time may be extended depending

on the system size.

5.4.

Inspection of Filters

– After 2 to 3 hours of operation inspect the

filters again and, where necessary, replace

cartridges
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5.5.

Removal of Flushing Fluid

– After the flushing process switch the pump

off and drain the fluid from the system

immediately. Do not allow residues of oil

to float on the surface of the fluid during

the shut down. Otherwise the oil layer will

cover the wall of the tank when the fluid

is drained

– Inspect the bottom of the tank, clean it

again, if necessary, with lint-free cloth

– Fill the machine with ULTRA-SAFE 620.

Repeat the steps mentioned in paragraph

5.3. Start the system now for normal work.

5.6

Control for Oil-residues

After the first weekend shut-down (or the first

appropriate opportunity), open the tank, if oil

is floating on the surface of the fluid, skim it

off thoroughly. Repeat this inspection, if

necessary, for several weeks after changing to

ULTRA-SAFE 620.

5.7.

PETROFER Hydraulic Fluid Control Service

Taking regularly a sample from each system

for monitoring in PETROFER’s laboratories is

an essential.

Frequency of sampling depends on the wor-

king conditions of the system and should be

fixed with our technical service personnel.

If you require clarification on any of the infor-

mation in this catalogue, or if you require

further information, do not hesitate to contact

your Petrofer specialist.

6. ALTERNATIVE
FIRERESISTANT
HYDRAULIC FLUIDS

In addition to water glycol based hydraulic

fluids PETROFER also manufactures:

– ULTRA SAFE 1120,

Phosphate ester (HFDR)

– ENVOLUBRIC HE 68/46

Polyolester (HFDU)

– HYDROCOOL 120

95/5 Fluid (HFA-s)

Product information on these fluids is avail-

able on request.

The information given here is considered to be
correct and is offered for your consideration,
investigation and verification. No warranties are
expressed or implied since the use of our products
is beyond our control. Statements concerning the
use of PETROFER products are not to be construed
as recommending the infringement of any patent.
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