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Introduction

The shatter index of coke can be determined for one-test gieve or for each
of a number of test sieves of different sizes of holes (e.g. 80 mm and
40 mm). The higher the shatter index, the greater the resistance of the
coke to breakage into pieces which are smallerthan the $tated size.

The mean size of the coke before and after the shatter {
determined to give additional informatien-about the stren

est may also be
gth of the coke.
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INTERNATIONAL STANDARD © ISO

ISO 616:1995(E)

Coke — Determination of shatter indices

1 Scope

This Intefnational Standard specifies a method for
determining the strength of coke by the shatter test.

2 Normative references

The folloying standards contain provisions which,
through reference in this text, constitute provisions
of this Infernational Standard. At the time of publi-
cation, the editions indicated were valid. All standards
are subjeft to revision, and parties to agreements
based on|this International Standard are encouraged
to investigate the possibility of applying the most re-
cent editions of the standards indicated below
Members|of IEC and ISO maintain registers of(cur-
rently valif International Standards.

ISO 579:1981, Coke — Determination+- of total

moisture gontent.

ISO 728:11995, Coke (nominal top~size greater than 20
mm) — S|ze analysis by sievifg;

ISO 23091980, Coke —Sampling.

ISO 331042:1990, Jest sieves — Technical require-
ments andl testing—— Part 2: Test sieves of perforated
metal plate.

4 Principle

A test portion taken from-the coke apove a specified
size is dropped under-standard cond|tions. The mass
of coke which is¢then retained on a test sieve, or on
each of two or Mmore test sieves of different sizes of
holes, is detefmined.

5 Apparatus

5.1 Shatter test apparatus (see fig
on a solid base and consisting of the

5.1.1 Base unit, comprising a steel
further plates fitted on all sides to
coke during the test. The base plate
than 12 mm thick, 1220 mm lon
wide. Each of the other plates shall
200 mm high and 10 mm thick. The
note 1) and the side plates shall be
the front plate shall be removable (sg

to facilitate shovelling the coke from t

3 Definition

For the purposes of this International Standard, the
following definition applies.

3.1 shatter index: Percentage of a specially pre-
pared sample of coke remaining on a test sieve of
stated size of openings after the sample has been
subjected to a specified dropping test.

the box (5.1.4) after each drop.
NOTES

ure 1), mounted
following parts.

base plate with
prevent loss of

s5hall be not less
b and 970 mm
be not less than

back plate (see

rigidly fixed and

e note 2), so as

he base unit into

1 For the purposes of describing the apparatus, it is
viewed from the “front” when the counterweight appears

to the right (as depicted in figure 1).

2 For convenience, the front plate may be hinged and fit-

ted with latches.
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Dimensions in millimetres
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Figure 1 — Example of shatter test apparatus
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orted inldl\/ on a concrete

e base plate is supported solid a crete

raft and the side and back plates and the vertical
supports (5.1.2) are welded to it.

b) The base plate is supported above a solid floor,
on a lower framework of 75 mm x
75 mm x 10 mm angle-iron to which it is welded
or riveted; the side and back plates are welded or

ISO 616:1995(E)

If the main vertical supports consist of T-sections,

b‘dbll UUX QUIUB blldll De GOUDIG to run on elmer bl(le
of the web of the T-section.

main consist of

If the vertical  supports
75 mm x 76 mm angles, each box guide shall consist

of 8 mm plate which can move in the channel be-

tween the two angles.

5.1.6 Wire ropes and counterweight, for support-
ing the box. A wire rope shall be fastened to each box

riveted| to this framework and also to a vertical
piece ¢f angle-iron at each of the two back cor-

nAara

Holro.

5.1.2 Main vertical supports, fastened to the out-
side of thg side plates of the base unit. If the base
plate is supported on a framework of angle-iron, the
vertical supports shall be riveted or welded to the
angle-iron fo increase rigidity. The two vertical sup-
ports shalll be constructed in one of the following
ways.

a) Each gupport consists of a T-section 150 mm
wide with a 60 mm web.

The wegb shall be removed where it is fastened to
the side plate of the base unit.

b) Each dupport consists of two 75 mm x 75 mm
angles|set 13 mm apart.

5.1.3 Top plate, 150 mm to 200(mm wide and
6 mm thick, fastened to the main\veértical supports,
with a single-sheave pulley mounted at the left-hand
end and a flouble-sheave pulley-at the right-hand end.

5.1.4 Box, of internal<dimensions 710 mm long,
460 mm wlide and 380*'mm deep.

The bottorp of the box shall consist of two doors,
hinged lengthwise and provided with a latch or other

guide (5.1.5) near the side support,¢sd
as little as possible with the reloading

each dron The twnha wira rande ehall
vavil UiV, IS Lvvuy vviio IVVUQ 2iiail

pulleys and a counterweight(shall be s

the other ends of the ropes.*The cour
consist of a fixed weight of mass equ

box, and two 12,5 kg removable wei
slotted onto a rodwhich passes thrg
of the fixed weight.

5.1.7 Box stops, to restrain the box,
at the top and bottom of its run. The u
be~lotated so that the highest positio
box can be raised is where the inside
of the box is 1 830 mm above the surf
plate. The lower stops shall be locateq
box from travelling below the position
tance between the bottom of the bo
plate is 460 mm.

If the main vertical supports
75 mm x 75 mm angles, the stops {
plates filling the slot between the two

If the main vertical supports consist of
lower stops shall consist of plates fiX
of the sections. The upper stops shall
means of similar plates or, alternative
pieces fixing the width of the slots be
ble guides shall be extended verticall
against the top plate.

as to interfere
of the box after

naca nyvar tha
pass GVEr Wi

uspended from
terweight shall
al to that of the
ghts which are
ugh the centre

on either side,
bper stops shall
n to which the
of the bottom
ace of the base
to prevent the
where the dis-
X and the base

consist  of
hall consist of
angles.

T-sections, the
ed to the web
be provided by
y, the distance
fween the dou-
to form stops

fastening capabteof Tapidopenmg— 1 e doors shattbe
made of 6 mm steel plate and shall swing open rap-
idly, so as not to impede the fall of the coke. The
fastening shall be designed so that it can be released
without causing the box to move (see, for example,
the arrangement shown in figure 1).

The sides of the box shall be made of steel plate not
less than 3 mm thick.

5.1.5 Box guides, approximately 260 mm long, fit-
ted to the end plates of the box, to engage with the
main vertical supports.

5.2 Test sieves, of perforated plate, square hole,
complying with ISO 3310-2 and of nominal sizes of
holes 125 mm, 100 mm, 80 mm, 63 mm, 50 mm,
40 mm, 256 mm and 12,5 mm. The sieve plates shall
be 600 mm square and shall be mounted in hardwood
frames armoured with angle plates to reduce wear.
When the wear on any hole exceeds 2 % of its nom-
inal size, the hole shall be blanked off or the test sieve
changed.

NOTE 3  For the larger sizes of foundry coke, single-hole
gauges may be used instead of test sieves.
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o Amma ~ ot s

9 Kg, bdanlU of Wclgnlf‘lg to the nearest 10 g.

fem e mrmal afma mamliiaia
1y ainu blLe dlldlyblb

Take two gross samples for physical testing in ac-

cordance with 1SO 2309:1980, Coke — Sampling™.

Prepare one of these samples for the determination
of moisture content in accordance with 1ISO 2309 and

carry out the determination in accordance with

auULUiuGiivo

Y
ISO 579. If thwmwwmums (5.1), by
5 % (m/m), dry the other sample sufficiently to reduce removing the coke from its container and/placing it in

the moisture coptent to lower than 5 % (m/m). Use
this second sampie for the remainder of the test.

Carry out a size |analysis in accordance with ISO 728

m t+ Af tact ciavac (K 2\ Af arin
on the sample uging a set of test sieves (5.2) of suc-

cessive nominall size of holes, the sieve with the
largest size of Holes being that on which not more
than 5 % (m/m) df the sample remains. Place the coke
by hand on the gieves of nominal size of holes down
to and including| 40 mm. For the smaller hole sizes,
carry out sieving| manually by holding the sieve in the
hands, or suspending it freely, and shaking it horizon-
tally to and fro with a displacement of about 75 mm.
Complete fifty guch oscillations (each consisting of
one movement 1o and fro) in a period of about 30 s.
If the amount of| coke remaining on the sieve is then
such that it covelrs more than 75 % of the sieve area,
divide it into two|or more portions and manually shake
each portion separately.

Weigh each siz¢ fraction, to the nearest 1Q.g; and
place each fracmon in a separate pile or (container.
Record the masges retained on the individual sieves
as cumulative pgrcentages.

7 Preparatign of test portion

Constitute a 25 Kg + 0,1°Kg’test portion containing all
fractions of cokq greater than 63 mm in size, in ap-
proximately the game“proportions as they are present

© ISO

fraction with the largest particle size, select pieces of coke

ad + til tha ram~iiira
and place them in a weighed container until the required

cumulative mass for each size fraction has been obtained.

8 Procedure

8.1 Determination

Transfer the test

the box by hand.

Place the two 12,5 kg weights onhe courfterweight
(5.1.6) and raise the box to itschighest pocition (see
5.1.7). Close and fasten thé front plate of|the base

unit (5.1.1). Release the Hdttom doors of the box to
allow the coke to fall onto the base plate.

WARNING — To{ayvoid the possibility of|injury, it
is important that the operator should stand to one
side before the doors of the box open.

Close amdsecure the doors of the box. Remove the
two 12,5 kg weights and lower the box to the lower
stop) (see 5.1.7). Drop the front plate and carefully
shovel the coke from the base plate into|the box.
Return all the coke to the box in this manner but
without sweeping the base plate at this stade. Do not
stand on the coke to perform this operation

WARNING — To avoid the possibility of |injury, it
is important that the operator should stand to one
side before the front plate falls.

Repeat the process until a total of four drops have
been made.

NOTE 5 Some form of indicator is helpful to ajoid an er-
ror in the number of drops.

If the mean size before and after the test| is to be
determined, assemble a set of test sieved (5.2) so

in the gross sam Se- .D.'epa.’u the-test porton uy Lar\llly
at random from each of the separate size fractions of
coke (see clause 6), down to and including the
63 mm to 80 mm fraction, an appropriate mass,
weighed to the nearest 10 g using the weighing ma-
chine (5.3).

NOTE 4  The simplest way of achieving this is to calculate
the cumulative mass of coke required in each of these size
fractions in the test portion, so as to correspond to the
proportions in the gross sample. Then, starting with the

that a full size analysis can be carried out. Otherwise,
use only the sieves corresponding to the shatter in-
dices to be determined. Transfer all the coke,
sweeping the dust from the base plate, to the top
sieve (with the largest size of holes) and sieve it by
placing the coke by hand on the sieves of nominal size
of holes down to and including 40 mm and by shaking
manually for the smaller hole sizes. Cumulatively
weigh the size fractions, to the nearest 10 g, noting
the mass corresponding to each size.

1) In due course, ISO 2309 will be replaced by ISO 13909-6, Hard coal and coke — Sampling — Part 6: Coke — Preparation

of test samples.
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8.2 Validity of determination

For the determination to be valid, the total mass of

the size fractions (see 8.1) shall not differ from the
original mass of the test portion by more than 100 g.

If the difference exceeds this I|m|t, repeat the deter-
mination.

9 Expression of results

nominal size_of holes x mm_ is given hy the following

The shatter index §,, corresponding to a sieve of

ISO 616:1995(E)

10.2 Repeatability limit

The results of duplicate determinations of S,, and
S125 carried out at different times in the same lab-

oratory, by the same operator with the same appar-

atus, on representative portions constituted from the
size fractions of the same gross sample, should not
differ by more than 4,0 units and 1,0 units respect-

espec
ively.

10.2 Reprod

equation:

M -
S =% 100
where
m is the cumulative mass if coke retained,

after dropping, on all sieves of nominal size
of holes equal to or greater than x mm;

m, |is the total mass of the test portion when
weighed after the test.

Report the|result to the nearest 0,1 unit.

If the meqn size before and after the test is to be
determined, calculate it in accordance with 1ISO 728.

10 Predgision

10.1 Geperal

The precisjon of the test can vary ¢onsiderably de-
pending oh the index determined jand the actual
strength gf the coke. The values' for repeatability
quoted in 10.2 are given only‘aS/examples.

No value for reproducibility can be{gdioted for deter-
minations carried out in differept-dabpratories, since
the transport of coke sampies\invoiyes the risk of
breakage and thus alterationCof the size distribution
and the shatter indices.

11 Test report
The test repoft¢shall include the followjng information:

a) themethod used by reference to this International
Standard;

b)\."a complete identification of the sample;
c) the date of the test;

d) the results expressed in acgordance with
clause 9;

e) any unusual features noted duririg the determi-
nation;

f) any operation not included in this International
Standard, or regarded as optional.



https://standardsiso.com/api/?name=81073245df73d276c82c047dca3a77d6

