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Foreword

committee has been established has the right to be represented on that committee. International 

The main task of technical committees is to prepare International Standards. Draft International 

casting a vote.

Small tools Grinding 
wheels and abrasives.

are the following:

Clause 3;

b) the test procedure in 4.3

part of ISO 6344;

Coated abrasives — Grain size analysis:

— Part 1: Grain size distribution test

— Part 2: Determination of grain size distribution of macrogrits P12 to P220

— Part 3: Determination of grain size distribution of microgrits P240 to P2500
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INTERNATIONAL STANDARD ISO 6344-3:2013(E)

Coated abrasives — Grain size analysis —

Part 3:
Determination of grain size distribution of microgrits 
P240 to P2500

1 Scope

This part of ISO 6344
ISO 6344-1.

It applies both to those grits used in the manufacture of coated abrasive products and to those grits 
taken from products for testing purposes.

2 Normative references

Coated abrasives — Grain size analysis — Part 1: Grain size distribution test

3.1
microgrit

3.2
grain size distribution

4 Testing of microgrits P240 to P1200

4.1 General

4.3.1.

Table 1.

© ISO 2013 – All rights reserved 1Copyright International Organization for Standardization 
Provided by IHS under license with ISO Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs

Not for Resale, 11/30/2013 21:54:21 MSTNo reproduction or networking permitted without license from IHS

-
-
`
`
,
`
,
,
,
,
,
,
`
,
,
,
`
,
`
`
,
,
`
,
,
`
`
`
,
`
,
`
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-



ISO 6344-3:2013(E)

Table 1 — Grain size distribution of microgrits P240 to P1200 ds-values for testing with the US 
sedimentometer

Grit designation
ds0 value

max.
ds3 value

max.
Median grain size

ds50 values
ds95 value

min.

P240 110

P280 101

P320 94

P360 87

P400 81

P500 77

P600 72

P800 67

P1000 63

P1200 58

The permissible deviations are given in Table 2.

Table 2 — Permissible deviations resulting from the variations due to the measuring technique 
(US sedimentometer)

Grit designation
Permissible deviation for

ds3 ds50 ds95

P240
P280
P320
P360
P400
P500
P600
P800

P1000
P1200

4.2 Designation of the test method

as follows: Test method – Micro P

4.3 Test procedure using the US sedimentation tube

4.3.1 Testing by sedimentation

The principle of measurement is to determine the volumes of a suspension of the grit sample settled in 
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ds0 value) 
shall not exceed the maximum permissible ds0 value;

b) the grain diameter (theoretical grain diameter) shall not exceed the maximum permissible ds3 value 

the ds50

d) the grain diameter (theoretical grain diameter) shall at least attain the ds95

Table 1.

The permissible deviations are given in Table 2.

4.3.2 Test apparatus

The US sedimentation tube consists of a vertical sedimentation tube of 940 mm in length and of 20 mm 

constant level.

vertical (see Figure 1).

Figure 2.

times easier.
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Dimensions in millimetres

Key
1

2 sedimentation tube

3

4 thermometer

5 collecting tube (see Figure 5)

6 rubber centring spacer

7 scale for height of sedimentation

8 rubber gasket

9

a Water inlet.

b Water outlet.

Figure 1 — US sedimentation tube
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Dimensions in millimetres

Key

50 division marks at equal intervals (graduation about 1 mm).

Length of division mark: 3 mm

4 mm

Thickness of division mark:

Figure 2 — Collecting tube

4.3.3 Test equipment

4.3.3.1 Sedimentation medium

4.3.4.1.3.

4.3.3.2 Dispersing agent
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4.3.3.3 Checking minerals

distribution curve (see Figure 3
Table 3.

part of ISO 6344.

Table 3 — Grain diameter of checking minerals

Volume fraction
of the settled

checking minerals

Grain diameter
d

Checking mineral
280 320

0

3

10

20

30

40

50

60

70 35

80

90

100 20
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Key
Y

X d

Figure 3 — Cumulative volume grain size distribution curve of checking minerals 280 and 320

4.3.4 Testing

4.3.4.1 Preparation for testing

4.3.4.1.1 Setting up test device

located about 30 mm from the top of the collecting tube. Check this using a plumb line suspended from 

screws on the base plate.

4.3.4.1.2 Test temperature

Tables 4 and 5 for the 
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4.3.5.1.

4.3.4.1.3 Adjustment of the sedimentation medium

or 320.

4.3.4.2 Test procedure

4.3.4.2.1 Filling of sedimentation tube

tube temperatures.

4.3.4.2.2 Preparation of the sample

4.3.4.2.3 Dispersion of the sample

It is recommended that the dispersed sample be submitted to ultrasonic treatment to remove 
agglomerates.

sample to be settled to a test tube and shake the test tube to achieve complete dispersion. Allow the grit 

several times during this period. The temperature of the medium shall be the same as the temperature 
of the medium in the sedimentation tube.

4.3.4.2.4 Transfer to sedimentation tube

Place a suitable funnel in the sedimentation tube. Shake the test-tube containing the sample and the 

down the slope of the funnel.

from dropping into the tube as this would distort the results.

4.3.4.2.5 Start of measurement

Measurement shall begin at the time of transfer.
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Table 4 — Theoretical grain diameter, d, for grits of fused aluminium oxide as a function of time of 
sedimentation, t, when using methyl alcohol as sedimentation medium at test temperature 

t d t d T d t d t d

min min min min min

49 37

92

26

84 36

46

25

76 35

12

34 24

23

64

63 42 32

31

8

55 7

18

52

38

17
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Table 5 — Theoretical grain diameter, d, for grits of silicon carbide as a function of time of 
sedimentation, t, when using methyl alcohol as sedimentation medium at test temperature 25 °C

t d t d t d t d t d

min min min min min

19

57

56

42

30

54

96

53

40

85 28 14

27

77

49

72 48

36

47

67

45 34 8

33 7
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4.3.4.2.6 Determination of the maximum grain size

of the collecting tube.

Table 4
carbide according to Table 5.

ds0 value.

If the permissible ds0

for agglomeration.

4.3.4.2.7 Recording measurement values

reaches the bottom of the collecting tube. Check for agglomeration.

reach a division line of the collecting tube (reading without parallax).

sedimentation is no longer changing.

pressing lever supporting the tube or on the tube itself.

4.3.5 Evaluation

4.3.5.1 Determination of grain diameter, d

d K
t

=

where

d

K -
mentation medium;

t

K

These values represent a basis for the determination of the equivalent grain diameters in Tables 4 and 
5

The K Table 6.
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Table 6 — K values

Test temperature K values

Fused aluminium oxide Silicon carbide

18

19

20

21

22

23

24

25

26

27

28

29

30

The formulae for the determination of the K values as follows:

— for fused aluminium oxide: K

— for silicon carbide: K

where 

t d

4.3.5.2 Determination of the grain size

Annex A

h

— column 2: time of sedimentation t;

— column 3: volume fraction of the settled sample determined according to Table 7;

d Table 4 and for 
silicon carbide according to Table 5.

Table 7 — Volume fractions of settled sample as function of height of sedimentation, h, related 
to total height of sedimentation, htot, of sample

Height of sedimen-
tation

h
in division marks

Total height of sedimentation, htot, of sample in division marks

Volume fraction of settled sample
1

2

3
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Height of sedimen-
tation

h
in division marks

Total height of sedimentation, htot, of sample in division marks

Volume fraction of settled sample

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21 —

22 — — —

23 — — — — —

24 — — — — — — —

25 — — — — — — — — —

4.3.5.3 Plotting the grain size distribution curve

d
Figures 4 5 and 6).

Table 7 (continued)
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Key
X d
Y

ds3

ds50

ds95

Figure 4 — Grain size distribution curve, represented on linear graph paper —
Measuring values and permissible limiting values
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Key
X d
Y

ds3

ds50

ds95

Figure 5 — Grain size distribution curve, represented on logarithmic probability graph paper 
(example as in Figure 4) — Measuring values and permissible limiting values (see also Figure 6)
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Key
X d
Y

ds3

ds50

ds95

Figure 6 — Grain size distribution curve, represented on logarithmic probability graph paper 
(example as in Figure 4 but with reduced number of measuring points) —

Measured values and deviations
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Figure 4
Figures 5 and 6

Figure 6).

The volume fractions of the settled sample can be read off Table 7 for the respective heights of 
h htot

Table 7
of 11 division lines.

4.3.5.4 Evaluation of the grain distribution curve

ds

sample are read and compared with the permissible values according to Table 1.

The sample is in accordance with this part of ISO 6344 when the values for ds0 ds3 ds50 and ds95 are 
within the permissible limits.

Table 2
standard deviations resulting from a round robin test. The tolerances for production microgrits given 
in Table 1

4.3.5.5 Example of testing a sample of fused aluminium oxide

the collecting tube.

h
htot

established times are entered in column 2 of the form shown in Annex A.

htot Table 7
and entered in the form shown in Annex B.

t d
Table 4 and entered in column 4 of the form shown in Annex A.

Figures 4 5 and 6.

Figure 6
(6 points of measurement instead of 24 in Figure 4

compared with the permissible deviations according to Table 2.

5 Testing of microgrits P1500 to P2500

5.1 General

P2000 and P2500 (of fused aluminium oxide).

Table 8.
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Table 8 — Grain size distribution of the microgrits P1500 to P2500

Grit designation
ds0 valuea

max.
ds3 value

max.

Median grain diam-
eter

ds50-value
ds95 value

min.

P1500 58

P2000 58

P2500 58

4.3.

a Determined on the basis of the standard deviations resulting from a round robin test.

5.2 Designation of the test method

The designation of the test method for microgrits P1500 to P2500 with indication of the measuring 
instrument used is for example:

Test-Micro P – US sedimentometer

or

Test-Micro P – other methods

5.3 Test procedure

5.3.1 General

Materialprüfungsanstalt Darmstadt (MPA) indicating the ds0 and ds50

sedimentometer. The value measured shall be corrected on the basis of the mastergrit values.

The test shall be carried out in accordance with the instructions for the measuring instrument used.

5.3.2 Preparation of the sample

5.3.3 Determination of grain size distribution

values of the sample.

For the ds0 value calculate the difference between the measured values of the micro-P-mastergrit 
and the sample.

18 © ISO 2013 – All rights reservedCopyright International Organization for Standardization 
Provided by IHS under license with ISO Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs

Not for Resale, 11/30/2013 21:54:21 MSTNo reproduction or networking permitted without license from IHS

-
-
`
`
,
`
,
,
,
,
,
,
`
,
,
,
`
,
`
`
,
,
`
,
,
`
`
`
,
`
,
`
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-



ISO 6344-3:2013(E)

The following method applies.

— Determine the ds0 value of the micro-P-mastergrit and calculate the difference between this value 

— Measure the ds0

above for the ds0-value.

— Determine the ds50 value of the micro-P-mastergrit and calculate the difference between this value 

— Measure the ds3 ds50 ds95

determined above for the ds50 value.

— The corrected measured results shall be compared with the values in Table 8.

ds50 value

ds50

Sample

ds50

Corrected ds50

According to Table 8 ds50 value for grit P2000.

5.3.4 Evaluation of the test results

ds0 ds3 ds50 and ds95 5.3.3
are within the permissible limits given in Table 8.

technique. These permissible deviations given in Table 9 were determined on the basis of the standard 
deviations resulting from a round robin test. The tolerances for production microgrits given in Table 8

Annex A is used for the 
recording and interpretation of the data. An example of test results is given in Annex B.

Table 9 — Permissible deviations resulting from the variations due to the measuring technique

Grit designation
Permissible deviations for values

ds0 ds3 ds50 ds95 value

P1500
P2000
P2500
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6 Designation

requirements of this part of ISO 6344 shall comprise:

EXAMPLE A microgrits designation is as follows:

Silicon carbide – P800

Type of abrasive

Designation of the grit

7 Marking
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Annex A
(informative)

Form for recording results of a sedimentation analysis of 
microgrits of the P series using the US sedimentometer

Testing of microgrits P240 to P1200 – ISO 6344-3: ...........................................................................................................

Abrasive: Supplier or purchaser:

1 2 3 4 5

Height of
sedimentation

Time of
sedimentation

Volume fraction of 
the sample

Grain diameter Remarks

h t % d

in division lines min.

– – First grain (dS0)

0
of particles

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23
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1 2 3 4 5

Height of
sedimentation

Time of
sedimentation

Volume fraction of 
the sample

Grain diameter Remarks

h t % d

in division lines min.

24

25

Date of testing: ................................................................
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Annex B
(informative)

Example of the presentation of the test data for the grain size 
distribution of fused aluminium oxide

Testing of microgrits P240 to P1200 – ISO 6344-3: ...........................................................................................................

Abrasive: Fused aluminium oxide Supplier or purchaser: Braun

1 2 3 4 5
Height of

sedimentation
Time of 

sedimentation
Volume fraction of 

the sample Grain diameter Remarks

h t % d
in division lines min.

– – First grain (dS0)

0 0 50 First continuous 

1 44

2 41

3

4 38

5

6

7

8

9

10 32

11

12

13

14

15 29

16

17 28

18

19

20

21

22
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1 2 3 4 5
Height of

sedimentation
Time of 

sedimentation
Volume fraction of 

the sample Grain diameter Remarks

h t % d
in division lines min.

23

24

25 – – –

Date of testing: 2009-09-30 ........................
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