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E-mail: info@rashennopak.com
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Types of Contamination

1. Particulate
Silt (0-5um(c))

Chips (5um(c)™) '
Flow

2. Water
(Free & Dissolved)
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HOW BIG IS A MICRON?

Human hair comparisons

1 pm
Tobacco smoke

100 wmn
Grain of salt

DUST MITE CARCASS
250 microns

DUST MITE FECES
10 microns

POLLEN
30~50 microns

HUMAN HAIR
50~70 microns

25 pm
Pollen
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1 Built-In or
From Maintenance

2 Tank Leakage

3 Air Through Breather
4 Dirty New Oil

5 Pump Wear

6 Piping Scale

7 Dirt On Rods

8 Return Line Filter

10
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Stress raisers caused
by particle collisions

A. Three-body
mechanical
Interactions can
result in interference.

B. Two-body wear is
common in hydraulic
components.

C. Hard particles can
create three-bhody
wear to generate
more particles.

D. Particle effects can
begin surface wear.
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Visual Effects Of Water In Oil Effect Of Water In Oil On Bearing Life

250
| | 1
] g: 200 00025% = 25ppm ——
| = | 001% = 100ppm
| = 0.05% = 500 ppm
\\ E 150 0.10% = 1000 ppm —
A (- 015% = 1500 ppm
\ 2 - 025% = 2500 ppm
1000 ppm & 500 ppm = 050% = 5000ppm
(.10%) : “&-‘l A - _(03%) > 100 —
= P
@
S %0 \-"‘H——-—.‘_-__-\.
g 00025 0.01 " 005 ' " 010 015 025 050
! % Water In Oil

Effect of water in oil on bearing life (based on 100% life at .01% water in oil.)
Reference: "Machine Design” July 86, "How Dirt And Water Effect Bearing Life” by Timken Bearing Co.
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Typical Saturation Points

Fluid Type PPM %
Hydraulic Fluid 300 .03%
Lubrication Fluid 400 .04%
Transformer Fluid 50 .005%
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Pump

4,375 kg of dirt pass through the 25 kg of dirt pass through the pump
pump each year (175 X 25 kg bags). each year (one 25 kg bag).
Expected pump life is 2 years. Expected pump life is more than 14 years.

Number of particles per 100 mi of sample fluid

IS0 21/18 IS0 14/11
Particles larger thanSpym 1,000,000 - 2,000,000 8,000 - 16,000
Particles larger than 15 ym 13,000 - 250,000 1,000 - 2,000

www.rashennopak.com
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Beta Ratio (x)

2

20

75

100

1000

Efficiency (x)

50.0%

95.0%

98.7%

99.0%

99.5%

99.9%

Efficiency, = (1-1T) 100

ici = (1-=1—) 100
Efficiency,, = ( 200)

= 99.5%

www.rashennopak.com

_ # of particles upstream
~ # of particles downstream

B

“X” is at a specific particle size

. 50,000
1510 (C) = 25 =200
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Media Fiber
Particle

Sieving

Flaw

Media Fiber

i

Fiber Layers

Particle

Media Fiber
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NAS 1638 CLEANLINESS CLASSIFICATION CODES (per ml.)

Size Range
(Microns) | 00 | 0 | 1 2 |3 4 5 | 6 | 7| 8 9\ w\ n] 12
2to 5 7.75 | 15.50 31 62 124 248 496 992 | 1984 | 3968 | 7936 | 15872 | 32302 | 63488
5t0 15 1.25 | 2.50 5 10 20 40 80 160 320 640 | 1280 | 2560 | 5120 | 10240
1510 25 022 | 044 | 0.89 | 1.78 ' 3.56 _ 7.12 | 14.25 | 28.50 57 114 228 | 456 ' 912 _1824
25 to 50 004 | 008 | 0.16 | 032 | 0.63 | 1.26 H 253 | 5.06 | 10.12 | 20.25 | 40.50 | 81 162 324
50 to 100 0.01 0.02 | 0.03 | 0.06 . 0.11 7 022 | 045 | 090 | 1.80 | 3.60 | 7.20 114.4()‘28.80‘57.60
>100 0.00 | 0.00 | 0.01 0.01 0.02 | 004 | 008 | 0.16 | 0.32 | 0.64 | 1.28 | 256 | 5.12 | 10.24
Ol)yd 031wl coguzo s o Voo jo Ol S Slaws NAS sus
6—14 um
14 — 21 pym
21 —38 um
38 -70 um
> 70 um
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Structure of ISO-Code

ISO Code: 22/18/13

ISO 4406: 1999 (E) - ISO Contamination Code

Number of Particles per 100 ml

Scale
Number

28
27
26
25
24
23
22
21
20
19
18
17
16
15

www.rashennopak.com

More Than

130,000,000
64,000,000
32,000,000
16,000,000

8,000,000
4,000,000
2,000,000
1,000,000
500,000
250,000
130,000
64,000
32,000
16,000

Up To and Including

250,000,000
130,000,000
64,000,000
32,000,000
16,000,000
8,000,000
4,000,000
2,000,000
1,000,000
500,000
250,000
130,000
64,000
32,000

ISO 4406:1999 o ,luilew! b y2o

max. amount of dirt particles

in 100 ml > given size

Chart cont...

Scale
Number

14

9
8
7
6
5
4
K]
2
1
0

More Than

LX)
4,000
2,000
1,000
500
250
130

Up To and Including

16,000
8,000
4,000
2,000
1,000
500
250

33
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Structure of ISO-Code:

amount of dirt particles

in a 100 ml sample

larger than these specified sizes:
4um / 6pm / 14pm

Example:
larger than 4um = 2,234,000 ——
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Structure of ISO-Code:

amount of dirt particles

in a 100 ml sample

larger than these specified sizes:
4um / 6pm / 14pm

Example:
larger than 4um = 2,234,000
larger than 6um = 195,000 ——

ISOCode= 22/ 18 /

How do we measure fluid contamination?
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Structure of ISO-Code:

amount of dirt particles

in a 100 ml sample

larger than these specified sizes:
4um / 6pm / 14um

Example:
larger than 4um = 2,234,000
larger than 6um = 195,000

ISO Code= 22/ 18 / 13

larger than 14um = 4,250 ——

How do we measure fluid contamination?
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Structure of ISO-Code:
amount of dirt particles

in a 100 ml sample

larger than these specified sizes:
4um / 6pm / 14pm

Example:

larger than 4um = 2,234,000
larger than 6pm =195,000
larger than 14pm = 4,250

4pm / 6pm / 14pm
ISOCode= 22/ 18 / 13
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How do we measure fluid contamination?
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Cleanliness Level Correlation Table

Code to Particles per Millilitre (ISO11171 um [c]) NAS 1638 |Disavowed SAE| SAE AS 4059
1S04406: 1999 | >4 Microns | >6 Microns | >14 Microns (1964) level (1963)
23/21/18 80,000 20,000 2,500 12 —
22/20/17 40,000 10,000 1,300 11 A12/B12/C11
21/19/16 20,000 5,000 640 10 A11/B11/C10
20/18/15 10,000 2,500 320 9 6 A10/B10/C9
19/17/14 5,000 1,300 160 8 5 A9 /B9/C8
18/16/13 2,500 640 80 7 4 A8/B8/C7
17/15/12 1,300 320 40 6 3 A7 /B7/CB
16/14/11 640 160 20 5 2 A6 /B6/C5
15/13/10 320 80 ' 10 4 1 A5 /B5 /G4
14/12/09 160 40 ' 5 3 0 A4/B4/C3
13/11/08 80 20 2.50 2 A3/B3/C2
12/10/07 40 10 1.30 1 A2 /B2 /CH
11/09/06 20 5 0.64 0 Al1/B1/C0
10/08/05 10 2.50 0.32 00 AQ / BO / C0O00
Note

Due to the differences in the way in which each of these methods are designed, it is not possible to offer a precise,
direct comparison. The correlation table above offers comparisons that are accurate within accepted limits
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Actual photomicrograph of particulate contamination
(Magnified 100x Scale: 1 division = 20 microns)
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Contact Us

\f/ 1@ Technical.
Address: No.20, Second floor, Kaveh administrative .
business complex, Chahardangeh Industrial Estate, Design.
Avyatollah Saeedi St, Tehran, Iran. PoBox: 3319867736 Engineering.
Tel: +98 21 55266252 www.rashennopak.com
Fax: +98 21 55266253 info@rashennopak.com Procurement.

Work rhythmically, efficiently, without lagging!
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