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The approved coding system is based on the fact that a step ratio of two for particle concentration is adequate
both to differentiate between two significantly different systems and also to allow for reasonable differences in
measurement. Range numbers are used to identify each step in particle population throughout the spectrum
of levels. To allow measurements to be taken from differing fluid volumes, the numbers of particles counted
above 5 and 15 mm respectively are normalized on either a one milliliter or 100 milliliter basis and reported in
terms of pairs of range numbers. Thus, a theoretically infinite number of range pairs is available to describe the
contamination level of a fluid.

The 1SO Solid Contaminant Code is assigned on the basis of the number of particles per unit volume greater
than 5 and 15 nm in size. These two sizes were selected because it was felt that the concentration at the
smaller size would glve an accurate assessment of the 5|It|ng condmon of the fluid, Whlle the population of the
particles greg size distribution
by the 1ISO odlng system is described by a 5 mm range number and a 15 mm range numper (with the two
numbers separated by a solidus).
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TABLE 1—CLEANLINESS LEVEL CORRELATION TABLE

Particles per AcTFD® MIL-STD- NAS Disavowed
1ISO milliliter Gravimetric 1246A 1638 "SAE" Level
Code >10mm |eyel-mg/L (1967) (1964) (1963)

26/23 140000 1000

25/23 85000 1000

23/20 14000 100 700

21/18 4500 12

20/18 2400 500

20/17 2300 11

20/16 1400 10

19/16 1200 10

18/15 580 9 6

17/14 280 300 8 5

16/13 140 1 7 4

15/12 70 6 8

14/12 40 200

14/11 35 5 2

13/10 14 0.1 4 1

12/9 9 3 0

11/8 5 2

10/8 3 100

10/7 2.3 1

10/6 1.4 0.01

9/6 1.2 0

8/5 0.6 00

715 0.3 50

6/3 0.14 0.001

5/2 0.04 25

2/0.8 0.01 10

1. ACETD.(Air Cleaner Fine Test Dust) - ISO approved test

andCalibration contaminant.

Data Acquisition—In orderto assign an ISO cleanliness code to represent the contamination level of a fluid,
the number pr particles greater than 5 and 15 nm per unit volume must be available. Furthernpore, the particle
population must be ebtained from a particle counting system which has been calibrated per {SO/DIS 4404 or
an 1SO apprpved.€quivalent method in order to assign a valid cleanliness code. The actual cqunting system is
immaterial ajs long-as the acceptable calibration certification is available.
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TABLE 2—ISO RANGE NUMBER TABLE

Particle Concentration
(Particles per millimeter) Range Number

10 000 000 30
5000 000 29
2500 000 28
1300 000 27
640 000 26
320 000 25
160 000 24
80 000 23
40 000 22
20 000 21
10 000 20
5000 19
2500 18
1300 17
640 16
320 15
160 14
80 13
40 12
20 11
10 10
5 9
25
13 7
0.64 6
0.32
0.16 4
0.08 3
0.04
0.02
0.01 0.9
0.005 0.8
0.0025 0.7

NOTE—If a cumulative particle count falls between two adjacent particle concentrations, the proper Range
Number needed to formulate that portion of the ISO Contaminant Code is found opposite the
higher particle concentration. For example, if the number or particles per milliliter greater than
5 mm is 3000, the appropriate Range Number is 19; and similarly, if the cumulative particle
concentration at 15 nm is 90, the corresponding Range Number is 14. Therefore, the 1SO Solid
Contaminant Code is 19/14.
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3.2

3.3

Code Designation—There are two ways that the ISO code can be assigned. The first is by adhering rigidly to
a tabular method of identifying the correct pair of Range Numbers needed by the code, and the second is by
plotting the results of the actual particle count measurements on a specially prepared graphical background
displaying the Range Number spectrum.

The tabular method utilizes Table 2, in which each Range Number corresponds to a concentration limit for the
specific cumulative particle counts. The appropriate Range Numbers for both the 5 and 15 mm particle counts
can be obatined from Table 2.

The graphical method utilizes the particle size distribution graph shown in Figure 1. The ISO Range Number
scale is overlayed to facilitate the visual assignment of the ISO code. The mechanics of the coding technique
are illustrateg-by-approprate-examples—nHgure—t—Hhe-graphica-method-effers-additieratnsight regarding

the slope and displacement of the distribution curve which is not afforded by the tabular methqgd.

Correlation{—For those entrenched with one of the deprecated methods for expressifng cont@mination levels,
Table 1 has|been included to help transpose from one system to another. It is intended that this table be
eliminated in future reviews of this recommended practice.
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