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Testing method for grain size of coated R 6012-1991
abrasive microgrits (P240 - P1200)

I. Scope

This Japanese Industrial Standard specifies the testing method for the grain
slze of microgrits (P240 to P1200) recovered from abrasive grains from coated
abrasives and coated abrasive products.

Remarks: The following Standard is cited in this Standard:

JIS R 6003 Method for Sampling of Abrasive Grains

2. Outline

This testing method Is used to determine the grain size using the Stokes
. formula from the settling time when settling a sample of abrasive grains suspended
in a settling medium in a specially designed precipitation tube.

3. Apparatus

3.1 Apparatus The apparatus consists of a water jacket of the shape and
dimensions shown in Attached Fig. 2, settling tube, collecting tube, and its support
stand, and shall be capable of maintaining the water temperature in the water
jacket within * 0.1°C using a constant temperature bath.

The support stand shall use a screw control to maintain the settling tube
vertically.

In order to increase the accuracy of reading of the settling height, a light
source with horizontal beams and a magnifying glass should be used.

3.2 Attachments The attachments shall be as follows:

(1) Even balance An even balance with a reciprocal sensibility of not less

. than 0.1 g.

(2) Stop water A stop watch with divisions of 1(])—0 min.
(3) Ultrasonic-wave washer A ultrasonic-wave washer with frequency of
approx. 28 kHz,

3.3 Settling Medilum The settling medium shall be a mixed solution of 95 %
and 99 % methanol or 99 % methanol diluted slightly with distilled water. In either
case, the checking minerals shall be measured, and the density and viscosity shall
be controlled such that the values of 4-10 %, 4 -20 %, 4-30 %, 4 -40 %, and 4.-50
% deviate by less than * 0.5 um from the values of the curve given at the time of
purchasing.

The total deviatlon shall not exceed * 0.3 um.

3.4 Dispersant  The dispersant shall be added to the settling medium in order
: to prevent coagulation of grains during testing. EDTA (ethylenediaminetetraacetato
tetrasodium salt) in 1 % aqueous solution shall be added at 4 ml per 1000 ml of
. settling medium.
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3.5 Checking Minerals The checking minerals are used to adjust the settling

medium. Two types are used, graip sizes 280 and 320.

The grain-size distribution of the checking minerals shall satisfy the

specifications of Table 1.

The checking minerals are appended with the cumulative grain-size distribution

volume Standard shown in Attached Fig. 1. for each packaging unit.

Informative

Reference: Checking minerals can be purchased from the following:
{a) - 3M Co., 3M Center. St. Paul, Minnesota 55101 (USA)

(b) - Staatliche Materialpriifungsanstalt, Abteilung Schleifmitel
Grafenstrasse 2, D-6100 Darmstadt (Germany, F.R.)

Table 1. Grain-size Distribution of

Checking Minerals

Unit: pm
Seftling height percent 280 320

0 74.7 75.1
3 62.1 58.7

10 52.9+4+1.06 49.841.00

20 47.9+0.96 44.210.88

30 44.7+0.89 40,.5+0.81

40 42.0-+0.84 37.5£0.75

50 39.7+0.79 349+0.70
60 37.4 32.5
70 35.0 30.1
80 32.3 27.5
90 28.8 244
100 20.0 16.5

4, Samples

Samples shall be prepared as given in JIS R 6003, heated at 750 to 800°C for
10 min, and cooled to room temperature in a desiccator.

5. Test Methods

5.1 Test Temperature The temperatures of the settling medium to be used

for testing and the water in the water jacket should preferably be 25°C.
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The graln slzes corresponding to the settling time noted in Attached Tables 1
and 2 indicate the values at a 25°C test temperature.

The value of constant K at test temperatures of 20°C, 21°C, 22°C, 23°C, 24°C,
and 25°C are shown in Table 2.

5.2  Adjusting of the Test Apparatus Assemble the apparatus as shown in
Attached Fig. 2. In order to maintain the entire apparatus vertically, adjust the
support stand so that a string with a weight attached hanging from the top of the
settling tube passes through the centers of the settling tube and the collecting
tube.

5.3 Operation The operation shall be as follows:

(1) Fill the water jacket with water adjusted to the prescribed temperature,
and connect to the thermostatic tank.

. (2) Place settling medium in the settling tube to 1000 mm from the bottom
- of the collection tube, and let stand until the temperature equals that
of the water temperature of the water jacket.

(3) Weigh out random samples (') between the graduations of 20 to 25 of
the collection tube and place into a test tube.

Note (') Generally, approx. 1.6 g of silicon carbide quality abrasive and
approx. 2.2 g of alumina quality abrasive should be collected.

(4) Add to the test tube 15 ml of settling medium containing the specified
quantity of dispersant, desperse by ultrasonic waves for 1 to 3 min, and
let stand for approx. 30 min until the temperature equals that of the
water in the water jacket.

(5) Place a suitable funnel on the settling tube.

(6) Cover the opening of the test tube containing the sample with a finger
and shake violently until the sample is mixed completely.

. (7) Turn the test tube upside down, and allow the contents to flow quickly
along the inclined surface of the funnel at the same time as pressing the
stop watch (?).

Note (%) After the settling has started, quickly remove the funnel to
avoid dropping the residue of the sample into the settling
tube.

1

(8) Read to the nearest 755 min the time until the first grain reaches the
bottom of the collection tube after pouring the sample. Designate the
grain corresponding to this time as the maximum grain size (<4 -0).

1
(%) While observing the settling of successive grains, read to the nearest 15¢

min the time until the height of the settling layer passes the upper part
of each graduation of the collection tube.
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