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BLOG ON IMPORTANCE OF
USE OF SUPER CLEAN FLUID

IN HYDRAULIC SYSTEM

I Introduction IS

A hydraulic power unit is an arrangement of components,
which 1s used to control hydraulic energy. Mainly comprised of
a motor, pump and reservolir. Hydraulic systems are used In
any form of mechanical device to push, pull or lift. The primary
components required to achieve this are discussed below.




- Motor — AC or DC or Internal combustion engine
- Hydraulic Pump - Common types gear, piston or vane

- Reservoir — Holding tank for hydraulic media

. Filtration - Commonly a strainer for pump inlet, pressure
filter for pump outlet, and/or return line filter
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— Filtration i1s a critical part of a hydraulic power units,

ensuring wear i1s minimised and efficiencies are %

|

Malntained. \
— Suction strainers capture the largest of contaminants and \!

ensure they do not enter the pump. Pressure filters are
selected when highly filtered oll Is required within the
hydraulic system. Contamination within the system Is

filtered out by the return line filter before It enters the
hydraullc reservaoilr.

— Filterability of a hydraulic oll Is significantly influenced by
the additives used In the formulation and by the overall /

hydrolytic stability of the oll //f

. Control Valves - There are many different types of control
valves used In many different ways. Pressure control valves
liMmit or control the hydraulic pressure within the hydraulic
system. Directional control valves direct the flow of oll
around the system and are controlled manually,
electrically, hydraulically or pneumatically. These valves are
used In separately or combination to gain the desired
function of actuators, motors and other components.




Figure 1. Diagram of the industrial hydraulic system.

BAFFLE PLACED BLTWEEN
INTARE AND DISCHARGCE LINES
PREVENTS E1CESMVE TURBLLENCE

Modern day applications of hydraulic power units are
extremely diverse and divided into mobile applications

(agricultural machinery, diggers, graders, road
Malntenance venhicles, forklifts, excavators, etc.), Industrial

applications (mMachine tools, food processing machinery,
automatic handling and assembling equipment, steel
Works and mining, etc.), and other applications
(automotive, aerospace, marine, medical.



Contamination Cause & Effect:

The main cause of hydraulic system failure has been high
level of contaminants found both In fluid and system In
existence. |n spite of taking all precautions there is always a
chance of contaminants getting into the system.

1 Built-In or
From Maintenance

Tank Leakage

Air Through Breather
Dirty New Qil

Pump Wear
Piping Scale
Dirt On Rods
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Sources of Contamination:

The experience of designhers and users of hydraulic and

lube oll systems have verified that over 85% of all system
fallures are a direct result of contamination!

The Cost due to contamination iIs staggering,
resulting from:



Loss of Component Frequent
production (downtime) replacement costs fluid replacement

gl

Costly disposal

Increased overall
maintenance costs

Increased scrap rate

Contaminant particles larger than 25 micron can jam
oumMps, valves and hydraulic motors. Smaller abrasive
particles measuring between 0.5 and 5 micron known as
silt which are about the same size as the operating

clearances can cause wear, Increase leakage, reducmg 0 agd
efficiency and Increased temperature. S
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Particulate contamination 1s generally classified as “silt” o
‘chip”. Silt can be defined as the accumulation of

particles less than 5um over time. This type of
contamination also causes system component fallure over

time. Chips on the other hand, are particles 5pum+ and can
cause Immediate catastrophic fallure. Both silt and chips
can pbe further classified as:

Hard Particles Soft Particles
e Silica o Rubber
® Carbon ® [ipres

* Metal e MiICro organisms
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- Orifice blockage /
. Component wear N 7 3

s , ; " \ ~
- Formation of rust or other oxidation ° \\{/_____y /_/G
. Chemical compound formation
. Depletion of additives and oll degradation

Hydraulic fluid Is expected to create a lubricating film to
Keep precision parts separated. |deally the film Is thick
enough to completely fill the clearance between moving
parts. This condition results In low wear rates. When the
wear rate Is kept low enough, a component is likely to
reach Its Intended life expectancy, which may be millions
of pressurisation cycles.

The actual thickness of a lubricating film depends on fluld
viscosity, applied load, and the relative speed of the two
surfaces. In many components, mechanical loads are to
such an extreme that they squeeze the lubricant into a
very thin film, less than 1 micrometre thick. If loads become
high enough, the film will be punctured by the surface
roughness of the two moving parts. The result contributes
to harmful friction.



Table showing clearance in various
pumps & control valves '

Component Clearance (Jum)

e S

Gear Pumps

Gear to side plate 0.6-6
Gear tip to housing 0.56—-56

Vane pumps

Vane tip to stator 0.5 -
Vane to side plate 5 —

FPiston pumps

Piston to cylinder 5-40
Cyvlinder to valve 0.56-56
plate

Servo valves

Jets 130450
Spool to housing P |

Control valves

Jets 130-10 000
Spool to housing 1-23
Seated valves 13—-40
Actuators

Piston to cylinders 50250
Hydrostatic bearings 0.56-256

Why should we use Super Clean
Hydraulic Oils?

N today’'s manufacturing world, reliable performance of
equipment Is very important and due to advancement in
Manufacturing process and design all the major
equipment are being made with very close tolerances. Use
of Super clean olls are must for achieving the reliable
performance. It also provides the opportunity to achieve

lower operating cost.



't IS possible to differentiate normal hydraulic oll and super
clean hydraulic oll based on NAS value provided by
mManufacturer of Hydraulic oll.

National Aerospace Standard has been developed to help
mMeasure the contamination levels of hydraulic fluids within
hydraulic components.

National Aerospace Standard (NAS)
1638 Particle Counts Chart
Contamination Control

Particle size in gm

cClean-
iness
class 9-15 15-25 25-50| 50-100 =100
00 | 125) 22| 4] 1] 0O
0 | 2s0] 44| 8] 2| 0
1 | s00] 83| 18] 3 1
2 | 1o00) 178 32| 8] 1
4 | 4000 72| 126] 22| 4
5 | B8000) 1425| 253| 45| 8
6 | 16000) 2850| S06| 90| 16
8 | 64000| 11400 2025| 360 64
9 | 128000| 22800 4050 720 128
256 v Ay
11 | 512000) 91200| 16200| 2880| 512 < o ./
,//
Lower the NAS value cleaner the Hydraulic oll & '

’ &

SO 4406:99 |s the reporting standard for fluid cleanlinedé's.
't Is also referred to as ISO cleanliness code. This help In
determining the cleanliness level of the fluia.



ISO 4406 Cleanliness Code

1ISO Code Number No of Particles per ml
Up to and including

160 000
80 000
40 000
20 000
10 000
5000
2500
1300

640
320
160
80
40
20
10
S

1 P
0.64

0.32 0.64
www.Control and Instrumentation.com

UP TO AND
MORE THAN INCLUDING ISO CODE

In this example, you can see how the particles

measured at the given micron levels are assigned 20,000 40,000 22
the specific code based on where that value falls ¥ 1 0000 """""" 2 0000 """"" 21 """""
in the table. For this example, the ISO codewould .. .- e ST T e D IR e PR O S
be 20/17/13.

Table 1

>100 microns 0




How can best performance be achieved
with Super Clean Hydraulic Oil?

If used appropriately, super clean hydraulic olls ensures
Improvement in system performance and component life
thereby reducing operating cost and IMmproving system
reliability.

N order to achieve best performance with super clean

hydraulic oll It Is Important to follow best In house
practices.

e Due care should be taken while filling oil from barrel to
hydraulic tank. The hydraulic pump used to transfer oll
from barrel to tank should be completely contaminants
free.

o Use of offline filtration Is a recommended practice In
order to maintain continual desired cleanliness level.
Offline filtration system can be portable electrostatic
filtration machined or cartridge based filtration system.

e Breather at all Instance should be closed properly to
avold contaminant entering the hydraulic tank.

e Online filter should be periodically checked and replaced.

e Sample should be analysed at regular intervals. u
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We at Hardcastle Petrofer have state of the art filtration /
system at our manufacturing plant at Sarigam which }; | ‘
depending on the customer requirement can providey
hydraulic olls up to NAS 5 cleanliness level. | \
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Our Range of Super Clean Fluids:

. Mineral based hydraulic olls

. Ester based hydraulic fluids

lHHubric HLP HN Series

Hilubric DU LLN Series

We offers free testing of olls to our customers at regular
INntervals to monitor the health of the fluids.

Please feel free to contact our technical experts
for or requirement of Super Clean Oils.



