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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

PP-P-NL 2~ P~k ~u]

Internation

The main
Standards

Publication
casting a vg

Attention is
patent right

ISO 6344-3
wheels and

This second
Technical C
are the folld

a) newde

b) the tes

sedime
part of

‘)
ISO 6344 cq

Bibliog
— Part 1:

Part 2:
Part 3:

ask of technical committees is to prepare International Standards. Draft Intérnat
hdopted by the technical committees are circulated to the member bodies fer vo
as an International Standard requires approval by at least 75 % of the member bd
te.

drawn to the possibility that some of the elements of this documentunay be the subje
s. ISO shall not be held responsible for identifying any or all such patent rights.

was prepared by Technical Committee ISO/TC 29, Small tools, Subcommittee SC 5, Grin
1brasives.

edition cancels and replaces the first edition (ISO 6344-3:1998). It also incorporate:s
brrigendum ISO 6344-3:1998/Corr.1:1999. The significant changes against ISO 6344-3:
wing:

finitions have been included in Clause 3;

t procedure in 4.3 has been completely\updated; requirements for the use of th
htation tube have replaced the referenceito ISO 8486-2, in order to facilitate the use of
[SO 6344;

raphy has been added.
nsists of the following parts;under the general title Coated abrasives — Grain size analy
irain size distribution test

Determination of grain size distribution of macrogrits P12 to P220

Determination ‘ef grain size distribution of microgrits P240 to P2500

fnal

rt2.

ing.
dies

ct of
ding
the

1998

b US
this

SIS:

© ISO 2013 - All rights res

erved


https://standardsiso.com/api/?name=0edf48b052e740d71964e6b43a741384

INTERNATIONAL STANDARD

ISO 6344-3:2013(E)

Coated abrasives — Grain size analysis —

Part 3:
Determination of grain size distribution of microgrits
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Scope

partof ISO 6344 specifies amethod for determining or testing the grain size distribution of e
linium oxide and silicon carbide microgrits P240 to P2500 for coated abrasives.as-defined in

plies both to those grits used in the manufacture of coated abrasive products and to
n from products for testing purposes.
Normative references

following documents, in whole or in part, are normatively referenced in this docum
pensable for its application. For dated references, only the edition cited applies. H
ences, the latest edition of the referenced document (including any amendments) appli

b344-1:1998, Coated abrasives — Grain size analysis — Part 1: Grain size distribution tes

Terms and definitions

he purposes of this document, the following terms and definitions apply.

rogrit
sive grit having a median\equivalent diameter of 58,5 pm to 8,4 pm, whose grain size
termined by sedimentation

entage of grdins’of different sizes composing the macrogrit or microgrit

Testing of microgrits P240 to P1200

ectro-fused
ISO 6344-1.

those grits

ent and are
or undated
bS.

listribution

4.1

Connral
aoaCaCrar

ThetestingofmicrogritsP240toP1200bysedimentationshallbecarried outusingthe USsedimentometer
whereby the grain size distribution is determined; see 4.3.1.

The limits are specified in ISO 6344-1:1998, Table 2, which is reproduced as (the following) Table 1.
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Table 1 — Grain size distribution of microgrits P240 to P1200 ds-values for testing with the US

sedimentometer
dso value ds3 value Median grain size dsgs value

Grit designation max. max. dss0 values min.
pum um pum pum
P240 110 81,7 58,5 +2,0 44,5
P280 101 74,0 52,2 +2,0 39,2
P320 94 66,8 46,2 +1,5 34,2
P360 87 60,3 40,5 +1,5 29,6
P400 81 53,9 35,0 +1,5 25,2
P500 77 48,3 30,2 +1,5 24)5
P600 72 43,0 25,8 +1,0 18,0
P800 67 38,1 21,8 +1,0 15,1
P1000 63 33,7 18,3 +1,0 12,4
P1200 58 29,7 15,3 +1,0 10,2

The permisfible deviations are given in Table 2.

Table 2 —

(US sedimentometer)

Permissible deviations resulting from the variationsdue to the measuring technijque

Permissible.déviation for

Grit designation ds3 dss0 ds9s
pm pm pm
P240
P280 +1,5 +1,5 -1,5
P320
P360
P400 +1,5 +1,0 -1,5
P500
P600
P800
1063 +1,5 +0,8 -1,5
P1200

4.2 Desig';nation of the test method

The designation of the test method by means of the US sedimentometer for microgrits P240 to P1200 is

as follows:

Test method - Micro P

4.3 Test procedure using the US sedimentation tube

4.3.1 Testing by sedimentation

The testing of microgrits P240to P1200 by sedimentation shall be carried out using the US sedimentation
tube whereby the grain size distribution is determined.

The principle of measurement is to determine the volumes of a suspension of the grit sample settled in
the collecting tube as a function of time, and to calculate the equivalent grain diameter using Stokes’ law.

© ISO 2013 - All rights reserved
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The grain size distribution of microgrits P240 to P1200 is determined using the following criteria:

a) the maximum grains diameter (theoretical grain diameter) of the first sedimented grain (dso value)

shall not exceed the maximum permissible dsg value;

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

at the 3 % point of the grain size distribution curve;

c) the median grain diameter (theoretical grain diameter) shall be within the specified tolerances of

the ds50 value at the 50 % point of the grain size distribution curve;

he grain diamete heoretical grain diamete
pf the grain size distribution curve.

The four criteria shall be met at the same time. The values are specified in 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 0£940 mm in length af
inside diameter. It is surrounded by a water jacket in which the water temperature is mai
congtant level.

A grpduated collecting tube is fixed at the bottom of the sedimentation tube. The whole

95 % point

d of 20 mm
htained at a

assembly is

moupnted on a frame, the base plate of which is fitted with level adjusting screws for keeping the tube

vertjcal (see Figure 1).
For the design and dimensions of the collecting tube, see Figure 2.

To iprove the accuracy of sedimentation volume readings, it is recommended that a horiZ
ligh{ source and a magnifying glass be used(A time printer renders the recording of the seg
timgs easier.

ontal beam
limentation

© IS0 2013 - All rights reserved


https://standardsiso.com/api/?name=0edf48b052e740d71964e6b43a741384

ISO 6344-3:2013(E)

2O N O Ul AW N R R
)
<

o

Dimensions in millimetres

methyl 3
sedimen
water jal
thermor
collectin

b
A i 2
—
/ : 865 ext.
2 alfl
I
3 P | 820 int. -
4 W7 g |2
| g
5 | B
\ | L 811 41
6 |
BT/
\E:I _
7 \ HH
8 § 3
9

Icohol level (initial)
tation tube

Cket

heter

g tube'(see Figure 5)

I'ubbel‘ centr ;us SPaccT

scale for height of sedimentation

rubber gasket

vertical adjusting screws
Water inlet.
Water outlet.

Figure 1 — US sedimentation tube
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Dial graduation and figures shall be in white.
50 djvision marks at equal intervals (graduation about 1 mm).

Length of division mark: 3 mm
Every fifth division mark: 4 mm
Thickness of division niark: 0,25 mm

Figure 2 — Collecting tube

4.3.3 . Test equipment

4.3.3.1 Sedimentation medium
Use methyl alcohol of 95 % up to 99 % purity as the sedimentation medium.

Adjust the sedimentation medium using the checking minerals specified in 4.3.4.1.3.

4.3.3.2 Dispersing agent

In order to avoid grain agglomeration, a dispersing agent, such as EDTA (tetrasodium salt of
ethylendiamine tetra-acetic acid), shall be added to the methyl alcohol, i.e. 4 ml of a 1 % aqueous EDTA-
solution per litre of methyl alcohol.

© IS0 2013 - All rights reserved 5
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4.3.3.3 Checking minerals

The adjustment of the whole measuring procedure should be controlled by means of checking minerals
280 and 320. Each supply of checking minerals is accompanied by a cumulative volume grain size
distribution curve (see Figure 3). The 10 %, 20 %, 30 %, 40 % and 50 % points shall not deviate by more
than # 0,5 micrometres (um) from the sizes indicated in Table 3.

NOTE The grain size distributions of the checking minerals do not correspond to identical grain sizes of this

part of ISO 6344.

Table 3 — Grain diameter of checking minerals

Volume fraction Grain dCiIameter
of the settled
checking minerals Checkirtgnmineral
% 280 320
0 74,7 75,1
62,1 58(7
10 52,9+ 1,06 498+ 1
20 479 £ 0,96 44,2 +0,88
30 44,7 +0,89 40,5+ 0,81
40 42 +0,84 375+0,75
50 39,7+0,79 349 +0,7
60 37,4 32,5
70 35 30,1
80 32,3 27,5
90 28,8 24,4
100 20 16,5

© ISO 2013 - All rights reserved
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l Testing

.1 Preparationfor testing

}.1.1 Setting up test device

n setting up the US sedimentometer for use as the test device, check that the collec
Fioned centrally in the sedimentation tube. It is held in the vertical position by a ru

loca

80

0 and 320

ting tube is
bber spacer

ed-about 30 mm from the top of the collecting tube. Check this using a plumb line susp

ended from

the top of the sedimentation tube and the collecting tube. The plumb line shall pass centrally through
both the sedimentation tube and the collecting tube. The device is adjusted by means of the adjusting
screws on the base plate.

After adjustment, fill the water jacket and connect it to a thermostat.

4.3.4.1.2 Testtemperature

The testing of the grain size shall be carried out under constant temperature with a permissible
deviation of £0,1 °C.

Itis convenient to use a test temperature of 25 °C. The grain diameters indicated in Tables 4 and 5 for the

resp

ective times of sedimentation apply to this temperature only.
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For the determination of the grain diameters for other test temperatures, see 4.3.5.1.

4.3.4.1.3 Adjustment of the sedimentation medium

The methyl alcohol used for the test shall be adjusted by means of one of the two checking minerals, 280

or 320.

The grain sizes corresponding to 10 %, 20 %, 30 %, 40 % and 50 % points shall not deviate by more than
+0,5 um from the values specified on the curves supplied with the checking minerals. The average of the
algebraic sum of the deviations shall not exceed +0,3 pm.

Ifagreemen
and viscosit

4.3.4.2 T¢

4.3.4.2.1

Fill the se
1 000 mm
equilibrium
tube tempe

4.3.4.2.2

Prior to the

4.3.4.2.3

Place a suff
collecting t
fused alumi

It is reconi
agglomerat

Transfer 15
sample tob
to stand in

several tim
of the medi

4.3.4.2.4

Place a suit

Iransfer'to sedimentation tube

FWIth the accompanying cur ves 1s not reached within the permissible tolerances, then the de
y of the sedimentation medium shall be changed in such a way so that agreement is obtaing

st procedure

Filling of sedimentation tube

dimentation tube with the previously adjusted sedimentationliquid to a heigh
- 2 mm (measured from the bottom of the collecting tube). Then; allow it to stand
is reached between the water jacket connected to the theymostat and the sedimentz:
ratures.

Preparation of the sample

test, the sample shall be heated to a temperature-0£600 °C + 20 °C for at least 10 min.

Dispersion of the sample

icient amount of the sample in a test.tube such that a height of 20 to 25 divisions iy
Ibe after sedimentation is obtained:/Eor silicon carbide, this will be about 1,6 g; whil
nium oxide it will be about 2,2 g,

mended that the dispersed sample be submitted to ultrasonic treatment to rer
S,

e settled to a test tube-and shake the test tube to achieve complete dispersion. Allow thg
he sedimentation-niedium for at least 30 min and then again shake the test tube vigord
s during this period. The temperature of the medium shall be the same as the temperd
m in the sedimentation tube.

hsity
d.

t of
intil
tion

the
e for

nove

ml of sedimentationimedium containing the specified quantity of dispersing agent andl the

grit
usly
ture

the

able funnel in the sedimentation tube. Shake the test-tube containing the sample and

sedimentat

down the slope of the funnel.

on liquid vigorously for at least 5U s. Then, pour Its contents onto the sedimentation llquid,

Subsequently, quickly remove the funnel from the sedimentation tube in order to prevent any residue
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.

© ISO 2013 - All rights reserved
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Table 4 — Theoretical grain diameter, d, for grits of fused aluminium oxide as a function of time of
sedimentation, ¢, when using methyl alcohol as sedimentation medium at test temperature 25 °C

t d ( d T d t d t d
min pum min pm min pm min pm min pm
0,50 | 1127 2,50 | 504 450 | 376 800 | 282 2300 | 16,6
0,55 | 1075 2,55 | 499 455 | 374 820 | 278 24,00 | 16,3
0,60 | 1029 2,60 | 494 460 | 372 840 | 275 2500 | 159
0,65 | 989 2,65 49 4,65 37 860 | 272 26,00 | 156
0 53 o T Sttt 2790 | 153
015 92 275 | 481 475 | 366 9,00 | 266 2800 | 151
040 | 891 2,80 | 476 480 | 364 920 | 263 | )P294o | 148
085 | 864 2,85 | 472 485 | 362 9,40 26 .2 [ 3040 | 146
0,40 84 290 | 46,8 4,90 36 9,60 | 250¢| 32,00 | 141
095 | 818 295 | 464 495 | 358 980 | ‘255 34,00 | 137
100 | 797 3,00 46 500 | 356 10,001 25,2 36,00 | 13,3
195 | 778 305 | 456 510 | 353 1620 | 25 3840 | 129
110 76 310 | 453 5,20 35 {1040 | 247 40,00 | 12,6
15 | 743 315 | 449 530 | 346 |V 1060 | 245 42,00 | 123
130 | 728 320 | 446 540 | 3433 10,80 | 24,2 4400 | 12
135 | 71,3 325 | 442 550 | 34" 11,00 | 24 46,00 | 11,8
130 | 699 330 | 439 560 [<033,7 11,20 | 238 4840 | 115
135 | 686 335 | 435 5700 334 11,40 | 236 5040 | 11,3
140 | 674 340 | 432 , 33,1 11,60 | 234 5540 | 10,8
145 | 662 345 | 429 590 | 328 11,80 | 232 60,J0 | 10,3
150 | 651 350 | 426 x5O 600 | 325 12,00 | 23 6500 | 99
1$5 64 3,55 | 42,3 610 | 323 12,50 | 22,5 7040 | 95
1,60 63 360 | 42 6,20 32 13,00 | 221 7540 | 9,2
165 | 629 3,65 41,7 630 | 31,8 13,50 | 217 80,J0 | 89
170 | 611 370 | 414 640 | 315 14,00 | 213 8500 | 86
175 | 60,2 ANB7s | w12 650 | 31,3 1450 | 209 90,J0 | 84
10 | 594 | <O 380 | 409 6,60 31 1500 | 20,6 9540 | 82
145 | 586 385 | 40,6 670 | 30,8 1550 | 20,2 100p0 | 8
190 | s78) 390 | 404 680 | 306 16,00 | 199 105p0 | 78
195 4 V571 395 | 40,1 690 | 30,3 16,50 | 19,6 10po | 76
2,009 564 400 | 399 700 | 301 1700 | 193 1s5po | 74
2,05 | 557 405 | 396 710 | 299 1750 | 19,1 120,00 | 7.3
2,10 55 410 | 394 720 | 297 1800 | 18,8 130,00 | 7
215 | 544 415 | 391 730 | 295 18,50 | 18,5 140,00 | 6,7
2,20 | 537 420 | 389 740 | 293 19,00 | 183 150,00 | 6,5
225 | 601 425 | 387 750 | 291 1950 | 18 160,00 | 6,3
230 | 526 430 | 384 760 | 289 20,00 | 178 170,00 | 6,1
2,35 52 435 | 382 770 | 287 20,50 | 176 180,00 | 59
240 | 514 4,40 38 780 | 285 21,00 | 174 190,00 | 58
245 | 509 445 | 378 790 | 284 22,00 | 17 200,00 | 56

© IS0 2013 - All rights reserved 9
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Table 5 — Theoretical grain diameter, d, for grits of silicon carbide as a function of time of
sedimentation, ¢, when using methyl alcohol as sedimentation medium at test temperature 25 °C

t d t d t d t d t d
min pm min pum min pum min pm min pm
0,50 | 1288 250 | 576 450 | 429 8,00 | 32,2 23,00 | 19
0,55 | 1228 2,55 57 455 | 42,7 820 | 31,8 24,00 | 18,6
0,60 | 1176 260 | 565 460 | 425 840 | 314 2500 | 18,2
0,65 | 1129 2,65 56 4,65 | 42,2 860 | 311 2600 | 179
070 | 1p8:8 D - 2 ottt 27.66——7,5
075 | 1ps5.1 275 | 549 475 | 41,8 9,00 | 304 28,00 |\ 1,2
080 | 1p1,8 2,80 | 544 480 | 416 9,20 30 29,00 ) 16,9
085 | dss8 2,85 54 485 | 414 940 | 297 13000 | 16,6
0,90 06 290 | 535 490 | 41,2 960 | 294 | 3200 | 1§1
095 | 934 2,95 53 495 | 409 980 | 201 |O7| 3400 | 1§6
1,00 | du1 300 | 52,6 500 | 407 10,00 | 2885 36,00 | 15,2
105 | 489 305 | 52,2 510 | 403 1020 | 285 3800 | 1438
110 | deo 310 | 517 5,20 40 10404/ 28,2 40,00 | 14,4
1,15 85 315 | 51,3 530 | 396 160’ | 28 42,00 | 14
1,20 | 432 320 | 509 540 | 39,2 080 | 277 4400 | 137
125 | du5 325 | 50,5 550 | 38,8 Q:\Vu,oo 27,5 46,00 | 134
1,30 | 799 330 | 502 560 | 385 0% | 1120 | 272 48,00 | 1B1
135 | 784 335 | 49,8 570 | 3820 11,40 | 27 50,00 | 1b9
1,40 77 340 | 494 580 | 378 11,60 | 267 5500 | 12,3
145 | 157 3,45 49 599 " 375 11,80 | 26,5 60,00 | 11,8
1,50 | 44 350 | 487 690 | 372 12,00 | 26,3 6500 | 11,3
155 | 132 355 | 484 610 | 369 12,50 | 258 70,00 | 109
1,60 72 3,60 48 ,_Q 620 | 366 13,00 | 253 7500 | 10,5
165 | 709 3,65 47,(,\) 630 | 363 13,50 | 24,8 80,00 | 10,2
170 | 499 370 | _@pa 6,40 36 14,00 | 24,3 8500 | 99
175 | 489 3,75, 47 650 | 357 1450 | 239 90,00 | 96
180 | 4§79 38007 467 660 | 355 1500 | 235 9500 | 94
1,85 67 o385 | 464 670 | 352 1550 | 23,1 100,00 | 91
190 | gol | '390 | 461 680 | 349 16,00 | 22,8 10500 | do
195 | 45240 | 395 | 458 690 | 347 16,50 | 22,4 110,00 | g7
2,00 | ddo | 400 | 456 700 | 344 1700 | 221 11500 | 45
205 | 636 4,05 | 453 710 | 342 1750 | 218 120,00 | 83
210 | 629 4,10 45 7,20 34 1800 | 21,5 130,00 | 8
215 | 621 415 | 447 730 | 337 18,50 | 21,2 140,00 | 77
220 | 614 420 | 445 740 | 335 19,00 | 209 150,00 | 74
225 | 607 425 | 442 750 | 333 1950 | 20,6 160,00 | 7,2
230 | 601 430 | 439 7,60 33 20,00 | 204 170,00 | 7
235 | 594 435 | 437 770 | 328 20,50 | 201 180,00 | 6,8
240 | 588 440 | 434 780 | 32,6 21,00 | 199 190,00 | 6,6
245 | 582 445 | 432 700 | 324 22,00 | 194 200,00 | 64

10 © IS0 2013 - All rights reserved
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4.3.4.2.6 Determination of the maximum grain size

For the determination of the maximum grain size, the period of time is measured between the transfer
of sample to the tube (start of measurement) and the moment when the first grain reaches the bottom

of th

e collecting tube.

The grain size of fused aluminium oxide is determined according to Table 4 and the grain size for silicon

carb

ide according to Table 5.

The diameter of the “first grain” is called dso value.

If the permi ples. Check
for adgglomeration.
4.3.4.2.7 Recording measurement values
The |nitial point of the grain size distribution curve is the time when the first contittuous flow| of particles
reaches the bottom of the collecting tube. Check for agglomeration.
Obsgrve the falling particles and record, successively, the times when the-surfaces of the seftled grains
reach a division line of the collecting tube (reading without parallax),
The |end point of measurement is that time when all the particles have settled, i.e. when the height of
sedimentation is no longer changing.
During sedimentation, the rubber gasket at the bottom .of\the collecting tube shall be tapped gently
but ¢ontinuously. This may be carried out by means ofa tapper. It shall, however, not be tapped on the
presging lever supporting the tube or on the tube itself:
Ifagplomerations of abrasive grits can be observed during the sedimentation, this is a sign of|insufficient
pretreatment of the sample. In such cases, the-analysis shall be repeated.
4.3.5 Evaluation
4.3.5.1 Determination of grain diameter, d
The |determination of the grain size distribution according to this test method is based on Stokes’
law. |Since all conditions, except the time of sedimentation, and the grain size are constan{ for a given
micirogrit, the Stokes’ fermula can be simplified as follows:
K
d=—
Jt

where

] ~ is'the equivalent grain diameter, in micrometres;

K isthe constant whose value is dependent upon temperature, material to be tested and sedi-

mentation medium;

t isthe time of sedimentation, in minutes.

When the test temperature is 25 °C, the K values for methyl alcohol are 79,7 for fused aluminium oxide
and 91,1 for silicon carbide.

These values represent a basis for the determination of the equivalent grain diameters in Tables 4 and
5. For other test temperatures, the grain diameters are also to be calculated according to Stokes’ law.

The

K values for the temperatures between 18 °C and 30 °C are given in Table 6.

© IS0 2013 - All rights reserved
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Table 6 — K values

Test temperature Kvalues
o% Fused aluminium oxide Silicon carbide
18 84,3 96,3
19 83,7 95,5
20 83,0 94,8
21 82,3 94,1
22 847 9353
23 81,0 92,6
24 80,4 91,8
25 79,7 91,1
26 79,1 90,3
27 78,4 89,6
28 77,8 889
29 771 88,1
30 76,5 87,4
The formulje for the determination of the K values as follows:
— for fused aluminium oxide: K=96,16 £0,657 6
— for silican carbide: K=109,6 - 0,741 6
where 6 is the temperature of medium in the sedimentation tube, in degrees Celsius.

NOTE C
the bottom d
after a time,

4352 D
Aform ofth
— column
— column
— column

— column

bncerning the case of application described in this subclause, Stokes’ Law states that grit rea
f the collecting tube (or the surface-ofithe grits already settled at the bottom of the collecting
f, in minutes, has an equivalent diameter, d, in micrometres.

ptermination of the grain sSize
e type given in Annex(A'may be used for the recording and interpretation of the data, shoy
1: height of sedimentation, h, in division lines as marked on the collecting tube;
2: time of sédimentation ¢;

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

4 grain diameter, d, for fused aluminium oxide determined according to Table 4 an

hing
ube)

ying:

] for

silicon

Farbide ;lr‘r‘nrding to Tahle 5

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

to total height of sedimentation, hyt, of sample

Height of sedimen- Total height of sedimentation, h., of sample in division marks
tation 200 | 205 | 21,0 | 215 | 220 | 225 | 230 | 235 | 240 | 245 | 250
in division marks Volume fraction of settled sample (%)
1 5,0 49 4,8 4,7 4,5 4,4 4,3 4,3 4,2 4,1 4,0
2 10,0 9,8 9,5 93 9,1 89 8,7 8,3 8,3 8,2 8,0
3 15,0 14,6 14,3 14,0 13,6 13,3 13,0 12,8 12,5 12,3 12,0

12
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Table 7 (continued)
Height of sedimen- Total height of sedimentation, h¢., of sample in division marks
tation 200 | 205 | 210 | 21,5 | 220 | 225 | 230 | 235 | 240 | 245 | 250
in division marks Volume fraction of settled sample (%)

4 20,0 19,5 19,0 18,6 | 18,2 17,8 17,4 17,0 16,7 16,7 | 16,0
5 25,0 24,4 23,8 | 23,3 22,7 22,2 21,7 21,3 20,8 20,4 | 20,0
6 30,0 | 293 | 28,6 | 279 27,3 26,7 26,1 25,5 | 250 | 24,5 | 24,0
7 35,0 34,1 33,3 32,6 31,8 31,1 30,4 29,8 29,2 28,6 | 28,0
8 40,0 39,0 38,1 37,2 36,4 35,6 34,8 34,0 33,3 3R,7 | 32,0
9 45,0 43,9 42,9 41,9 40,9 40,0 39,1 38,3 375 3p,7 | 36,0
10 50,0 | 48,8 | 476 | 46,5 | 455 | 444 | 43,5 | 42,6 |‘41,7 | 4D,8 | 40,0
11 550 | 53,7 | 52,4 | 51,2 50,0 48,9 47,8 46,8, 458 | 449 | 44,0
12 60,0 | 58,5 571 55,8 | 54,5 | 53,3 52,2 51,1 50,0 | 4p,0 | 48,0
13 65,0 63,4 619 60,5 59,1 57,8 56,5 55,3 54,2 5B,1 52,0
14 70,0 68,3 66,7 65,1 63,3 62,2 60,9 59,6 58,3 5,1 56,0
15 75,0 73,2 71,4 69,8 | 68,2 66,7 65,2 63,8 | 62,5 6,2 60,0
16 80,0 | 78,0 | 76,2 74,4 | 72,7 70,1 69,6 | 68,1 | 66,7 | 6p,3 | 64,0
17 850 | 83,0 | 81,0 | 791 77,3 75,6 739 72,3 | 70,8 | 6p4 | 68,0
18 90,0 | 878 | 857 | 83,7 | 818 | 80,0 78,3 76,6 | 750 | 7B,5 | 72,0
19 95,0 92,7 90,5 88,4 | 86,4 84,4 82,6 80,8 79,2 71,6 76,0
20 100,0 | 97,6 95,2 93,0 90,9 889 87,0 85,1 83,3 8[1,6 | 80,0
21 — 100,0 | 100,0 | 97,7 95,5 93,3 91,3 89,4 87,5 8p,7 | 84,0
22 — — — 100,0 | 100,0 | 97,8 95,7 | 93,6 | 91,7 | 8p,8 | 88,0
23 — — ™ — — 100,0 | 100,0 | 979 958 | 98,9 | 92,0
24 — — — — — — — 100,0 | 100,0 | 9B,0 | 96,0
25 — 3 — — — — — — — 100,0 | 100,0

4.3.5.3 Plotting the grain size distribution curve

In the grain size distribution curve, the volume fractions of the sedimented sample are plgtted on the

ordipate against¢he’grain equivalent diameters, d, on the abscissa, determined according to[4.3.5.2 (see

Figures 4, 5 and/6).
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Figure 4 — Grain size distribution curve, represented on linear graph paper —
Measuring values and permissible limiting values
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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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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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Millimetre graph paper may be used for the grain size distribution curve (see Figure 4). However, it is
more helpful to use logarithmic probability graph paper (see Figures 5 and 6). With this type of graph
paper, it is possible to interpret results from only a few measuring points (see Figure 6).

The volume fractions of the settled sample can be read off Table 7 for the respective heights of
sedimentation, h. If the height of sedimentation of the total sample, htot, is, for example, 24 division
marks, then Table 7 results in a volume fraction of the total sample of 45,8 % for a height of sedimentation
of 11 division lines.

4.3.5.4 Evaluation of the grain distribution curve
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4.3.1
Agr

The
the ¢

Afte
each
esta

The
whe
and

For
Tabl

For
forn{

e grain size distribution curve, the ds values for 0 %, 3 %, 50 % and 95 % volume frag
ble are read and compared with the permissible values according to Table 1.

sample is in accordance with this part of ISO 6344 when the values for dso, ds3,"ds50 4
in the permissible limits.

n checking the measured results, allowance shall be made for variations due to the
hique. These permissible deviations, given in Table 2, have been détermined on the

dard deviations resulting from a round robin test. The tolerancesor production micr
ble 1 shall be increased by these values.

b.5 Example of testing a sample of fused aluminium oxide
t made of fused aluminium oxide is tested in the sedimentation medium at a temperatu

time is measured and recorded when the first cotftinuous flow of particles reaches th
ollecting tube.

I this, the times are recorded when the sedimentation heights, h, have reached one di
. At the end of the measurement, the total'sedimentation height, h¢o, reaches 24 division
blished times are entered in column+2.of the form shown in Annex A.

volume fractions of the sample ¢an only be determined after the termination of the mq
h the total height of sedimentation, htot, is established. They are determined on the bas
entered in the form shown-iiAnnex B.

he times of sedimentation, ¢, given in column 2, the grain diameter, d, shall be deter
e 4 and entered in golumn 4 of the form shown in Annex A.

lrawing up the-grain size distribution curve, the volume fractions of the sample (colu
) are plotted_against the corresponding grain size (column 4 of the form); see Figures 4

Figufre 6 shewgs that when using the probability grid, a much lower number of points of m

6p
mea
com

surement at the division lines 1, 2, 5, 10, 15 and 20 are entered. The established valy
pared with the permissible deviations according to Table 2.

tions of the

nd dsgs5 are

measuring
basis of the
bgrits given

re of 25 °C.

e bottom of

yision mark
marks. The

asurement,
s of Table 7

mined from
mn 3 of the

, 5 and 6.

pasurement

bintscof-measurement instead of 24 in Figure 4) can lead to a usable result. Only the points of

hes shall be

5 Testing of microgrits P1500 to P2500

5.1

General

The testing of microgrits P1500 to P2500 by sedimentation is based on the micro-P-mastergrits P1500,
P2000 and P2500 (of fused aluminium oxide).

The limits are specified in ISO 6344-1:1998, Table 3, which is reproduced as (the following) Table 8.

© IS0 2013 - All rights reserved
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Table 8 — Grain size distribution of the microgrits P1500 to P2500

dso valuea ds3 value Median g,:'::n diam- dsos value
Grit designation max. max. dsso-value min.
pm pm Hm pm
P1500 58 25,8 12,6 +1,0 8,3
P2000 58 22,4 10,3+0,8 6,7
P2500 58 19,3 8,4+£0,5 54

11C Aixaantoraaotan o rdinagtao 4 D
UJToCuUuIlIIiIie I LT dllUlr ullls LU T.J.

These valueg

TIcoTIIeTC

B l-arlta-1a Hraxaant oz poa oo £1
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a Determine

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

5.2 Designation of the test method

The design
instrument

Test-M
or

Test-Mi
5.3 Test

5.3.1 Gen
The test me

Each micrg
Materialprt
sedimenton

The determ

example with the electrical resistan¢e method (e.g. Coulter Multisizer III), with the different typ

sedigraphs

The test shd

5.3.2 Pre

It is recomn

cro P - other methods

hition of the test method for microgrits P1500 to P2500 with indicatioh*of the measy
used is for example:

icro P - US sedimentometer

procedure

eral
'hod is based on the micro-P-mastergrits 21500, P2000 and P2500 (of fused aluminium ox

-P-mastergrit shall be accompanied by a certificate, for example from the Staat
fungsanstalt Darmstadt (MPA)(indicating the dso and dsso values determined by th
neter. The value measured shall be corrected on the basis of the mastergrit values.

ination of grain sizes with measuring instruments other than the US sedimentomete
or with instruments'using other principles of measurement may give deviating results.
1l be carried outin accordance with the instructions for the measuring instrument use
paration.ofthe sample

hended that the sample be dispersed by means of ultrasonics for instance.

bhution

ring

ide).
iche

e US

-, for
bs of

5.3.3 Det

BFHH-HH-H-OH—O-f-g-Fﬂm—S-l-Z‘e-d-}S-FHuuuv..

The principle of this part of ISO 6344 upon which the evalution of the test results obtained by
sedimentation for the 3 %, 50 % and 95 % points is based, is the comparison of the median (50 %) size
determined in around robin test on the micro-P-mastergrits P1500, P2000 and P2500 of MPA Darmstadt
with that determined by the testing laboratory on its own instruments.

The difference between these two values shall also be added algebraically to the 3 %, 50 % and 95 %

values of th

e sample.

For the dso value calculate the difference between the measured values of the micro-P-mastergrit
and the sample.
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The following method applies.

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

and the corresponding value shown on the MPA Darmstadt certificate.

— Measure the dgg value of the sample and add algebraically the mastergrit difference as determined

above for the dso-value.

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

and the corresponding value shown on the MPA Darmstadt certificate.

— Measure the dg3, d¢sg, dsos values of the sample and add, algebraically, the mastergrit difference as

Hetermined above for the dgsq value.

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

EXAMPLE SIC P2000, for dgs59 value

Mastlergrit (MG):

MG-ds50 value according to MPA certificate 10,0 pm
MG vialue measured 9,5 um
Difference +0;5'um
Samjple

dsso Value measured 9,4 um
To b¢ added +0,5 um
Corrgcted dsso value of the sample 9,9 um

Accqrding to Table 8, this is within thetolerances of the ds50 value for grit P2000.

5.3.4 Evaluation of the test results

A sample complies with the standard, if the dsg, ds3, ds50 and dsgs values corrected, as described in 5.3.3,

are ithin the permissible limits given in Table 8.

Whdn checking the4tieasured results, allowance shall be made for the variations due to thg measuring
techpique. These’pérmissible deviations given in Table 9 were determined on the basis of the standard
deviptions resulting from a round robin test. The tolerances for production microgrits givepn in Table 8
shall| be increased by these values. It is helpful if a form of the type shown in Annex A is fised for the

recordingand interpretation of the data. An example of test results is given in Annex B.

Table g technique
Permissible deviations for values
Grit designation dso ds3 dss0 dsgs value
pm pm pm pm
P1500 +5,0 +2,0 +1,0 -0,5
P2000 +5,0 +1,5 +0,5 -0,4
P2500 +5,0 +1,5 +0,5 -0,4

© IS0 2013 - All rights reserved
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6 Designation

The designation of microgrits for fused aluminium oxide or silicon carbide complying with the

requirements of this part of ISO 6344 shall comprise:

a) the type of abrasive;

b) the designation of the grit, including the letter “P” for a coated abrasive, followed by a characteristic
number representing the grit size.

EXAMPLE

A microgrits designation is as follows:

7 Marki

When pack
designation

Type of abrasive

Silicon carbide

P800

Designation of the grit

ng

ng grits of fused aluminium oxide and silicon carbide for coateéd’ abrasive products, thq grit
,i.e. P240, shall be marked on each of the smallest packinguhits.

20

© ISO 2013 - All rights reserved


https://standardsiso.com/api/?name=0edf48b052e740d71964e6b43a741384

	Section sec_1
	Section sec_2
	Section sec_3
	Section sec_4
	Section sec_4.1
	Table tab_1
	Table tab_2
	Section sec_4.2
	Section sec_4.3
	Section sec_4.3.1
	Section sec_4.3.2
	Table tab_a
	Figure fig_1
	Table tab_b
	Figure fig_2
	Section sec_4.3.3
	Section sec_4.3.3.1
	Section sec_4.3.3.2
	Section sec_4.3.3.3
	Table tab_3
	Table tab_c
	Figure fig_3
	Section sec_4.3.4
	Section sec_4.3.4.1
	Section sec_4.3.4.1.1
	Section sec_4.3.4.1.2
	Section sec_4.3.4.1.3
	Section sec_4.3.4.2
	Section sec_4.3.4.2.1
	Section sec_4.3.4.2.2
	Section sec_4.3.4.2.3
	Section sec_4.3.4.2.4
	Section sec_4.3.4.2.5
	Table tab_4
	Table tab_5
	Section sec_4.3.4.2.6
	Section sec_4.3.4.2.7
	Section sec_4.3.5
	Section sec_4.3.5.1
	Table tab_6
	Section sec_4.3.5.2
	Table tab_7
	Section sec_4.3.5.3
	Table tab_f
	Figure fig_4
	Table tab_g
	Figure fig_5
	Table tab_h
	Figure fig_6
	Section sec_4.3.5.4
	Section sec_4.3.5.5
	Section sec_5
	Section sec_5.1
	Table tab_8
	Section sec_5.2
	Section sec_5.3
	Section sec_5.3.1
	Section sec_5.3.2
	Section sec_5.3.3
	Section sec_5.3.4
	Table tab_9
	Section sec_6
	Section sec_7
	Annex sec_A
	Annex sec_B
	Reference ref_1
	Reference ref_2
	Reference ref_3
	Foreword
	1	Scope
	2	Normative references
	3	Terms and definitions
	4	Testing of microgrits P240 to P1200
	4.1	General
	4.2	Designation of the test method
	4.3	Test procedure using the US sedimentation tube
	5	Testing of microgrits P1500 to P2500
	5.1	General
	5.2	Designation of the test method
	5.3	Test procedure
	6	Designation
	7	Marking
	Annex A
(informative)

Form for recording results of a sedimentation analysis of microgrits of the P series using the US sedimentometer
	Annex B
(informative)

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

