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Foreword

:2022(E)

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.
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Introduction

Historically the determination of plastic layer indices has been performed by manual operation. Firstly,
the thickness of the plastic layer is detected with a probe by hand, then curves of the upper and lower
layer are manually established and the results calculated. This process is labour intensive and required
technicians with vast experience.

In recent years, the automated type of determinator was developed to measure the plastic layer indices.
Displacement curves are auto-established by computer. The intelligent manipulator automatically
measures i i i i he
result is reported by the system automatically.

The objective of this document is to provide an alternative method for determining the plastic layer
indices with automated Sapozhnikov penetration plastometer.

vi © IS0 2022 - All rights reserved


https://standardsiso.com/api/?name=2aabdc76a093fc2feabd33befc5e6f67

TECHNICAL SPECIFICATION

ISO/TS 20362

:2022(E)

Hard coal — Determination of plastometric indices —
Automated Sapozhnikov penetration plastometer method

Thijis document is applicable to hard coals with a determined ash level of less thanA5,% as dj
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bozhnikov penetration plastometer. These indices are the maximum thickness of the plast
mm, and the final contraction, X, in mm.

bcribed in ISO 11722 and ISO 1171.

Normative references

following documents are referred to in the text in such a way“that some or all of the

Hated references, the latest edition of the referenced document {including any amendment

1213-2, Solid mineral fuels — Vocabulary — Part 2: Ternis rélating to sampling, testing and

te

13909-3, Hard coal and coke — Mechanical sampling — Part 3: Coal — Sampling from stati
13909-4, Hard coal and coke — Mechanical sampling — Part 4: Coal — Preparation of test s

18283, Coal and coke — Manualsampling

Terms and definitions

" the purposes of this“document, the terms and definitions given in ISO 1213-2 and the
bly.

and [EC maintain terminology databases for use in standardization at the following addr

ISO Online browsing platform: available at https://www.iso.org/obp

IEC Electropedia: available at https://www.electropedia.org/

yutomated
ic layer, Y,

y basis as

ir content

titutes requirements of this document. For dated referencesj only the edition cited applies. For

5) applies.

analysis

3310-2, Test sieves — Technical requirements and tésting — Part 2: Test sieves of perforqted metal

13909-2, Hard coal and coke — Mechanical sampling — Part 2: Coal — Sampling from moving streams

bnary lots

amples

following

PSSes:

3.

maximum thickness of plastic layer
Y
maximum perpendicular thickness between the upper and lower plastic layer

3.2

final contraction value
plastometric shrinkage
X

distance between the height of the coal sample at the temperature of 250 °C (the zero line) and at 730 °C

© IS0 2022 - All rights reserved
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3.3
zero line

original height of the coal sample paralleling with abscissa axis drawn at the temperature of 250 °C

4 Principle

The coal sample is heated unidirectionally from the base at a standard rate under constant pressure
whilst the plastic layer develops. The plastic layer thickness is automatically measured periodically
throughout the test using a rounded end blunt probe. The manipulator arm lowers the probe through

the paper

are measyred by displacement sensor and the displacement curve is auto-established by the compu
The curveg representing changes of the upper and lower layer is generated by the least square meth

The maxi

layers and final contraction is obtained by comparing volume at 250 °C and the end of a medsurem
automatidally.

5 Matgérials

5.1 Cigarette rolling paper

Rolling pgdpers (also known as blanks) small sheets, rolls, or leaves ofpaper, which are sold for roll
cigaretteq either by hand or with a rolling machine.

5.2 Filter paper

Qualitativie filter paper, dimensions 60 mm wide and 1908mm to 200 mm long, used to line the inj
wall of th¢ steel retort.

5.3 Thi
The diam

a tube. Thie resultant paper tube is then placed into the steel retort and is surrounded by the coal af]

loading.

5.4 Ref

Heat resis
topand b
means. E
correspor]
thermoco
example g

Trer ooty Preoyar e o T e ToTraC e T ITe Yy oo e ooty

mum thickness of the plastic layer is calculated by the maximum distance between b

in steel rod

eter of the thin steel rod is 3 mm-'€igarette rolling paper is wrapped around the rod to m3

ractory ceramic round pad

tant refractory ceramic pads with thickness of 1,0 mm and diameter of 59 mm for use on

ich base pad/réquires a hole to allow the thermocouple well to fit through and a m
ding theprobe hole of the pressure plate. Each top pad requires two holes, one to allow
iple wellto fit through and one to allow the paper tube to fit through. Figure 1 shows
f thesepads.

yes
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bd.
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bttom of the ceal-sample in the steel retort. The pads can be made by manual or mechanifcal

hrk
he
an
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1 2

Key
1 | top pad
2 | base pad

Figure 1 — Refractory ceramic round pad
5.5 Abrasive cloth
Enjery Cloth P80 grade is suitable for removing coke residuesfrom steel retort and 3
components.

6

6.

For

Apparatus

1 Automated Sapozhnikov penetration plastometer

determining plastometric indices with; automated Sapozhnikov penetration pl3

commercially available, consisting of determinator and the computer system. The comput]

hssociated

istometer,
er system

indludes a computer, monitor, keyboard and’printer (see Figure 2).
I_ ________________ -
| |
| 5 :
|
| |
| |
| |
| |
| |
| |
| |

1 I 2 3 4 !

l\- ]

Key

1 determinator

2 monitor

3 computer

4  printer

5 computer system

Figure 2 — Sketch of automated Sapozhnikov penetration plastometer
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6.2 Determinator

The determinator shall consist of the following components as shown in Figure 3 and Figure 4.

The pressure applied by the Sapozhnikov plastometer apparatus to the cross section of loaded coal
sample during the measurement of plastometric indices shall be 9,8 x 104 Pa (1 kg/cm?).

The pressure cross section on the loaded coal sample should be checked when the apparatus is newly
purchased, moved to a new location or when major parts have been replaced. Annex B provides
guidance on how to check the pressure on the cross section of the loaded coal sample.
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Key
1 probe[manipulator 8 Dbase
2 exhaust 9 levelling assembly
3  pulley 10 steel retort
4 weightlifting device 11 pressure plate
5 displagemengtransducer 12 connecting arm
6  protedtive)cover 13 probe and probe rod
7  brick stacks

Figure 3 — Overview of a typical determinator

4 © IS0 2022 - All rights reserved


https://standardsiso.com/api/?name=2aabdc76a093fc2feabd33befc5e6f67

ISO/TS 20362:2022(E)

1112 13

——\

(A

—
=77
=

a
1

NS
Sl
Y/

-\
=
AW/ N

—
A

i\{c“\

A

‘.‘- .
=

2

electric furnace 7  pressure plate

heating elements 8  thermocouple well
levelling assembly 9  probe

steel retort 10 thermocouples

retort body 11 pressure lever assembly

S U1 A W N

retort base 12 weights elevating device
13 displacement sensor

Figure 4 — Exploded view of a typical furnace assembly

6.2.1 Electric furnace

The furnace shall consist of two layers of rectangular furnace brick, each measuring
20paam x 290 mm x 110 mm. The lower layer has a longitudinal groove to allow for visual ihspection,
antourtatitudimat grooves that support the four treating etemrents—Theupper brick tayersits over the
lower brick layer and has two cylindrical holes that accommodate the steel retorts. The upper brick (see
Figure 4) surface shall be flat and very carefully positioned according to manufacturer’s specification,
to ensure the alignment of the rolling paper tube, relative to the probe.

NOTE1  Typically the furnace brick has the refractoriness of 1 670 °C~1 710 °C, in which the contents of Al,05
are not less than 40 %, and appearance porosity is not more than 26 %. Other refractory bricks can be used
provided the furnace can achieve these temperature specifications.

© IS0 2022 - All rights reserved 5
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The furnace shall be heated electrically with automatic controls to ensure a heating rate of 3,0 °C/
min £ 0,1 °C/min is maintained from 250 °C to 730 °C and a heating rate of about 8 °C/min is maintained
before 250 °C.

NOTE 2

positioned

The difference between the displayed temperature and the target temperature is not more than
5 °C from 350 °C to 600 °C and 10 °C for other periods. The temperature is measured with the thermocouple

in the thermocouple well in the steel retort.

6.2.2 Heating elements

There are

differencd
elements
The lengt
heat zone
of 15 mm
ensure co

Heating ¢

temperatyre specifications.

of resistance between the two series elements under each retort is not more than 0,5,Q.)7
must have a resistance of 6 () to 8 () with an active length of 150 mm and diameter 6f,8m
1 of the cold end should be 60 mm long and diameter of 16 mm. The rated temperature of

from the cold end. The resistance of the heating elements must be checked at time intervals
mpliance with these temperature specifications.

lements made from different materials may be used provided they can achieve th

6.2.3 Sleel retort

Compone
6.2.3.3.

6.2.3.1

The height from the inside base of the retort bottom;to the top of the retort body shall be 110 nj

The retor
diameter,
without s
measured
six points
of 6 point
and the r
shown in |

t parts made with steel according to 1ISO C45E4[3] speeifications shall consist of 6.2.3.1

Retort body

F body shall be tapered, the internal diameter at the bottom shall be 59 mm and the inter
at a height 50 mm from the base, shall be'60 mm. The inner wall of the body should be smo
fratches and/or dents. The internal diameter of the working range of the retort body shall

(every 10 mm from bottom) on'the retort body. The variations between the average resu
b and average diameter (59,5unm) should be within 0,5 mm. The gap between the retort b
ptort body should also not\be more than 0,5 mm. Specifications and layout of air holes

Figure 5.

four cilican cavrhida alamantce aqch nratactad by o anarts glacce b g 200 pan 20 1y The
................................... proetecteaBya—quafrtEgrass—+une oHHR <o HR—

he
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he

should be 1 200 °C to 1 400 °C. The heating efficiency of the elements decreaseszata distance

to

ESe

to

m.
nal
bth
be

for conformance to specifications-every 50 determinations. To check the diameter, meas{ire

Its
hse
hre
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Dimensions in millimetres

Key

, 090 ,
060
m ! _
X
T
05
| 5
a8 L
|
= !¢so L
| ] 3
2 '/ 2
LT
[¢>59 /1
|
7B 2 N NN
‘ O L ‘
010
!
. ’ﬂ@l
/// \\\\
/
/ \
/ \\‘
— &N -0——6-=
A) /
\
\ )/
\ g
\\\ ///
\_I_f

Tetortbody
thin steel rod
pressure plate

6.2.3.2 Retort base

(o) )

Tetortbase
thermocouple well
screws for pressure plate

Figure 5 — Steel retort body and other accessories

Specifications and layout of gas ventilation holes are shown in Figure 6.
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52

Dimensions in millimetres

6.2.3.3

There is a
pressure |

Pressure plate

Figure 6~=Steel retort base

5 mm thick ceramic inSulating fibre disc between the upper and lower pressure discs of the

plate, dimensions and layout of 16 gas ventilation holes are shown in Figure 7.
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https://standardsiso.com/api/?name=2aabdc76a093fc2feabd33befc5e6f67

ISO/TS 20362:2022(E)

Dimensions in millimetres

oL 9
| |
B MR -
i 17 S | ‘
58 |

Figure 7 — Pressure plate

6.2.4 Thermocouples

Nickel-chromium and nickel-aluminium. The thermocouple and associated temperature measurement
system shall be checked on a regular basis to ensure accuracy of measurement.

NOTE Thermocouples made from other materials can be used provided they can meet the temperature
specifications.

©1S0 2022 - All rights reserved 9
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6.2.5 Thermocouple well

A hollow, stainless steel well, closed at one end, that sits in the retort base, used to house the
thermocouple, dimensions are shown in Figure 5. Inspect the condition of the well frequently and after
100 tests to check that it has not corroded.

6.2.6 Probe

The probe is a steel needle, 1 mm in diameter with a rounded blunt end. Before each determination,
the probe shall be cleaned and checked to ensure it is stralght If it is not, it shall be replaced The

probeis c
differencq
regularly

A bottom
45 mm # ]

6.2.7 P

The press
shown in
indices, sh
cross sect]

6.28 D

Measure (

connectirrxf arm. The displacement sensor system shall,be checked regularly to confirm accuracy
e

measure

6.29 W

Weights a

6.2.10 Lg

Used to ad

6.2.11 Ej

Exhaustin

6.3 We]

S between coal plast1c layer and semi coke This measurement system shall be calibra
Lo ensure measurement accuracy following manufacturer’s specification.

height, as determined by the automated Sapozhnikov plastometer control(software,
mm is required before commencing the determination.

ressure lever assembly

ure applied by the pressure lever assembly of the Sapozhnikov¢plastometer apparatus
Figure 2, to the cross section of loaded coal sample during the measurement of plastomet
all be 9,8 x 10% Pa (1 kg/cm?2). Annex B provides a method for.checking the pressure on
ion of the loaded coal sample.

splacement sensors

hanges in displacement of the retort charge, detected by movement of the pressure disc J

nt.

eights elevating device

e automatically loaded and unloaded by the system.

pvelling assembly

just the pressure lever to’ensure it is balanced.

thaust device

g fumes genérated during measurement.

Ighing-device

Atop loaqing balance with a resolution of at least 0,1 % relative of the test portion mass.

as
ric
he

nd
of

6.4 Spiritlevel gauge

An instrument designed to indicate whether the pressure lever is horizontal (level).

6.5 Callipers

To measure the internal height of the retort body, and the depth from the retort lip to the top of the
pressure disc. These readings are required to confirm the height of the coal charge after loading the

retort.

10
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6.6 Double rolls crusher

Capable of crushing the sample to pass through a 1,5 mm round hole sieve.

6.7 1,5 mm round hole sieve

The round hole sieve shall be in accordance with requirements of ISO 3310-2.

6.8 Calibrated ruler

:2022(E)

Rapging from 0 mm to 200 mm with a sensitivity of 0,1 mm.

7 | Sample preparation

7.1 Collect a representative gross sample of coal in accordance with [SQy18283 or ISQ
ISO 13909-2, and ISO 13909-3. The laboratory sample shall be prepared in accordance with IS
or [SO 18283.

1,3 kg of coal crushed to pass a 4 mm sieve shall constitute the labefatory sample. This sam
be[representative of the batch being tested.

7.1 Spread the laboratory sample on a tray and allow it terair dry to equilibrate with the |
atmposphere. Drying (other than air drying) should not hée‘continued beyond this point to
effect of oxidation on the plastometric indices of theoal sample. The drying temperatursg
ex¢eed 40 °C. After the laboratory sample has been aipdried to equilibration, stage crush the |
sample with a double rolls crusher to pass a 1,5 mmi\round hole sieve, ensuring that a minimy
is produced. The stage crushed sample constitutes the test sample.

ex¢essive fines. The bulk density of the ceal sample is affected by the particle size distribu
logded into the steel retort and subsequently affects both the contraction, X, and plasti
reported.

NOTE Deviation of the displacement curve from a starting position of 80 mm is caused by p
disftribution, bulk density andfor"if the sample is not sufficiently dry. Confirmation of the starting
degcribed in 8.3.

7. Thoroughly mix-the stage crushed sample, preferably by mechanical means and divide
of p00 g. Test thescoal for plastometric indices on the same day, as soon as practical after pre
sample passing(1l;5 mm sieve. Avoid delays in so far as possible because the plastometric indi
mdy be significantly affected by deterioration and oxidation.

Refrigeration or inert gases should be used to minimize oxidation of prepared samples.

13909-1,
D 13909-4

ble should

aboratory
avoid the
shall not
aboratory
m of fines

ion when
c layer, Y,

If gther methods are used to crush the sample to pass 1,5 mm, it is important that they do nolF generate

hrticle size
position is

a portion
baring the
ces of coal

8 Calibration

8.1 Furnace-temperature calibration

Perform in accordance with manufacturer’s instructions.

8.2 Displacement calibration

Perform in accordance with manufacturer’s instructions.

© IS0 2022 - All rights reserved
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8.3 Determination of zero-height

Fit the retort base into the retort body making sure that the marked grooves line up and the two
surfaces are well connected and flat. Insert the pressure plate into the retort body, and place these steel
retort units into the furnace. Align the pressure plates with the notched connecting arm. Attach the
connecting arm with the bolts. Use the Sapozhnikov plastometer software to lower the weights. Adjust
the lever-adjusting mechanism to make each lever horizontal, and confirm with a level gauge.

The automated Sapozhnikov plastometer control software displays in the status bar of the main screen,
the factory-set zero-height is required to ensure that the zero line of the displacement curve of a dry

1 5 mm to®s ciza coalic duorazn £ o cbodbin g oot Af S At ON o
) P-StZe-Coarsarawhrotha-Statrth S pPostttooraooutTooTiit-

9 Preparation for testing

9.1 C(leaning retort

Remove cpke residual from the steel retort and its base, thermocouple and pressureplate with abrasfve
cloth (5.5) to make it clean. Each hole on these components should be clear and-not blocked.

9.2 Preparation of paper tube

Wind cigdrette rolling paper (5.1) around a thin steel rod (5.3) to make a paper tube with diameter of
3 mm and/about 60 mm long. Coat a thin layer of glue on the edge §urface of the rolling cigarette paper
to avoid ujnrolling of the paper tube. Fold up the bottom about 2:mm of the paper tube to seal the tupe.
The top emd should be closely attached to the steel rod to keep‘coal from flowing into the paper tube

9.3 Preparation of refractory ceramic pad

Prepare refractory ceramic pads according to the requirements of 5.4.
9.4 Lodding retort

9.4.1 Fit the retort base into the retort body making sure that the marked grooves line up and the
two surfafes are well connected angd+{lat.

9.4.2 Uging callipers, measure) and record the internal distance of the retort base to the top of the
retort body, H, see Figure 8. Rest the calliper on the top of the pressure plate and measure to the origin
of the gas|ventilation cirelés’shown in Figure 7.

9.4.3 Ingert the th&rmocouple well locating its base into the recess in the retort base. Fit the base
refractory ceramic.pad (5.4) into the retort body and gently push it to the base. Line the inside wal| of
the retort|/body\close to the cup bottom with the filter paper (5.2).

9.4.4 Loosely attach the steel bars to the retort assembly with the two bolts. Position the paper tube
(5.2) with thin steel rod (5.3) in the centre of the other hole of the steel bar. A brass guide is provided
to align the paper tube/thin steel rod assembly in position on the base pad. The thermocouple well and
the paper tube/thin steel rod are vertically fixed by the steel bar.

9.4.5 Thoroughly mix the stage crushed sample (7.3), preferably by mechanical means and divide to
collect two sample portions of 100 g £ 0,5 g.

9.4.6 Load the coal sample into the retort assembly in four separate equal (25,0 g + 0,1 g) sample
portions. Take one of the portions and slide it through the funnel into the coal cup. Use the flattening
rod to flatten coal samples loaded into the coal cup. Load another portion on the diagonal side and
repeat the above operation of first portion. After each portion is added, level the coal surface to ensure

12 © IS0 2022 - All rights reserved
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even distribution. The coal sample must not be tamped during this process. Ensure no coal enters the
thermocouple well.

9.4.7 Carefully remove the steel bars and the brass guide while ensuring that the thermocouple well
and thin steel rod, wrapped with cigarette rolling paper, are not disturbed. Place the top refractory
ceramic pad (5.4) onto the coal surface aligning the two pre-cut holes with the thermocouple well and
thin steel rod. Fold the excess filter paper over the top pad. The coal sample in the steel retort should
now be sheathed in filter paper and refractory ceramic paper. Position the pressure plate by aligning
the holes with the thermocouple well and the thin steel rod, and secure with the two bolts. Remount the
steel bars and secure with the two bolts to fix the thermocouple well. The paper tube should be visible

abpve the surface of the pressure plate.

9.4.8 Using callipers, measure and record the distance from the upper surface of the/pres

to the top of the retort, g, in four different quadrants, see Figure 8.

9.

The height of the coal sample in the steel retort before heating shall\be manually mea;s

ca

wh

Us
ea

Determination of the height of the coal sample in the steel retort

culated with Formula (1):
h=H (a+b)

ere

ng callipers, measure and record the thickness of a base pad, a top pad, and the pressure p

is the height of the coal sample inside the stegl retort, in mm;

sure plate

ured and

)

is the inner depth of the steel retort body; in mm (measured before coal sample is loaded);

is the distance between the upper surface of the pressure plate and the top of the s

feel retort

body, in mm (reported as the mean value from four different measurements around the steel

retort body);

is the total thickness of the pressure plate and the two round refractory ceramic pads
with callipers), in mm.

th retort, see Figure 8:

measured

late, b, for
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Key

1  total thickness of the pressure plate and the two round refractory ceramic pads (measured with callipers), in
mm

2 distanfe between the upper surface of the pressure plate and the top of the steel retort body, in mm (reported
as the mean value from four different measurements around the steel retort body)
3 inner ¢lepth of the steel retort body, in mm (measured before coal sample is loaded)

heightjof the coal sample inside the steel retort, in mm
Figure 8 — Loaded steel retort

The difference of the height ofthe coal sample inside the steel retort between duplicate tests shall hot
be more than 1 mm.

The autommated Sapozhnikov plastometer control software measures the height of the coal sample
immediately upon,commencement of the analysis cycle, and this height should be more than 43 mm,
with a tol¢rance-efifot more than 1 mm between the two retorts. The control software also determines
the initiallhejght-of the coal sample. The bulk density of the coal sample in the steel retort affects both
the contrdction and plastic layer thickness measurements.

10 Test procedure

10.1 Place the loaded steel retorts into the furnace ensuring that the thermocouple well of each is
positioned to the inside, with the steel rods and brass guides on the outside. Align the pressure plates
and secure the pressure plate rod in its respective notched connecting arm. Attach the connecting arm
with the bolts.

10.2 Use the Sapozhnikov plastometer software to lower the weights. Check each lever arm with a
level gauge (6.4); adjust lever adjusting mechanism to ensure each lever is horizontal. The automated
Sapozhnikov plastometer control software displays the “Initial Height” before heating. Record this
value. This initial height is in the range of 80 mm to 90 mm, depending on sample size distribution and

14 © IS0 2022 - All rights reserved
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bulk density. Gently rotate and remove each thin steel rod ensuring that the position of each cigarette
rolling paper tube is unchanged and keeps vertical. Remove the brass guides.

10.3 Place the two parts of the probe positioning bases into the steel bars. Insert the probe into the hole
between the positioning bases, and check that it has entered the cigarette rolling paper tube. Follow
equipment manufacturer’s directions to position the probe rod and firmly attach the probe. Check that
the bottom height of the probe is 45 mm * 1 mm with a tolerance of not more than 1 mm between the
two retorts. Remove the probe positioning base. Insert the thermocouples into the thermocouple wells
making sure they are seated correctly.

10]4 Record sample details and confirm the coal height in the steel retort before commg
teqting cycle. The automated Sapozhnikov plastometer control software starts heatingthe
8 9C/min until furnace temperature is 250 °C after which the heating rate shall be 3,0 9€/mij

mi

10{5 The automated Sapozhnikov plastometer control software starts to measure and 1
contraction when the furnace temperature reaches 250 °C. The displacement sensor
coptraction continuously until the completion of the test at 730 °C.

10

thickness, Y, when the furnace temperature reaches 250 °C add stops when the furnace te
regches 650 °C. The frequency of measurement is dependentupon the shape of the displacem

Dig

10

10

NOTE If the-plastic mass flows over the pressure plate or the layer of the plastic mass in the cigar

pa

1

from 250 °C to 730 °C.

16 The automated Sapozhnikov plastometer control softwargistarts measuring the pla

placement curve types include:

Mountain, a smooth descending or a tiny wave~($ée Figure 9). The probe measures the
plastic layer every 5 min and the bottom of the'plastic layer every 10 min.

Zigzag or wave (see Figure 9). The probenieasures the top of the plastic layer at the ped
valley. The bottom of the plastic layer-is only measured in the interval of 8 min to 10 }
valley when forces are in equilibrium.

Smooth downhill (Y value is under 7 mm) the probe measures the top of the plastic lay
bottom of the plastic layer at the frequency of no more than once every 15 min.

18 The furnace-shall be cooled to room temperature before the next determination can be p|

er tube 1ises abruptly then the test is deemed invalid.

Expression of results

ncing the
Ffurnace at
1+ 0,1°C/

ecord the
measures

Istic layer
perature
nt curve.

top of the

1k and the
min at the

br and the

17 The automated Sapozhnikov plastometer control software stops the test when thle furnace
terpperature is at 730 °C:

erformed.

ette rolling

11.1 All tests shall be made in duplicate and the mean values reported to the nearest 0,1 mm.

11.2 The automated Sapozhnikov plastometer control software prints out a report including at least
the following information.

a)
b)

)

©lI

identification of the sample tested;
the method used by reference to this document, i.e. ISO/TS 20362:2022;

the date of the determination;

SO 2022 - All rights reserved
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d) associated plastometric graphs for each determination with displacement curve type, the final
contraction value, X, and plastic layer thickness, Y, the maximum thickness of plastic layer, Y,
calculated, height of the coal sample, h, determined by automated determination, and initial height
by automated determination etc. Annex A provides examples of various curves and associated X
and Y measurement locations.

11.3 Displacement curve types include:

a) smooth descending type, see Figure 9 a);

b) smoothdowmnhitttype;seefFigure5by;

c) waveltype, see Figure 9 c);

d) tiny wave type, see Figure 9 d);

e) zigzagtype, see Figure 9 e);

f)  mounltain type, see Figure 9 f);

e) zigzag curve with hump type, see Figure 9 g) and Figure 9 h).

250 31p 370 430 490 550 610 670 730 250 310 370 430 490 550 610 670 730
X2 D X2
0 29 40 60 80 100 120 140 160 X1 0 20 40 60 80 100 120 140 160 X1
a) Displacement curve types — Smooth de-- b) Displacement curve types — Smooth down-
scending hill
250 31p 370 430 490 550 610 670 730 250 310 370 430 490 550 610 670 730
3 X2 X2
N ~
\ﬁ\_ﬁ\
N
T—
e
1
0 20 40 60 80. 100 120 140 160 X1 0 20 40 60 80 100 120 140 160 X1
c¢) Displacement curve types — Wave d) Displacement curve types— Tiny wave
250 31p 370 430 490 550 610 670 730 250 310 370 430 490 550 610 670 730
X2 ~ X2
N AAMMAN AN A ] L A\
IV VY WA VAL \
R / \
= d ——
AP /
V/,
0 20 40 60 80 100 120 140 160 X1 0 20 40 60 80 100 120 140 160 X1
e) Displacement curve types — Zigzag f) Displacement curve types— Mountain
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250 310 370 430 490 550 610 670 730 250 310 370 430 490 550 610 670 730
A ~ X2 /T 1 X2
JAVAVS N N A
vyy A / 1V
— A N /
7 - N~ g
Py Ve
A
0 20 40 60 80 100 120 140 160 X1 0 20 40 60 80 100 120 140 160 X1
) Displatenrent curve types— Zigzag curve ) Displatemrent curve types—Zigzag curve
with hump with hump
y
time/min
temperature/°C
Figure 9 — Displacement curve types
12 Precision
12.1 Repeatability limit
peatability values are not included in this document and will be added in a later verjsion after
completion of an interlaboratory study.
12.2 Reproducibility limit
producibility values are not included in this document and will be added in a later verfsion after
completion of an interlaboratory study.
13 Testreport
e test report shall include’the following information:
identification of the sample tested;
the methodAised by reference to this documenti.e. ISO/TS 20362:2022;
the dateof the determination;
the tesults and the method of expression used.
S0 2022 - All rights reserved 17
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Schematic diagram of processing on plastometric graph

Annex A
(informative)

Figures A.1 to A.3 show examples of plastometric graphs with different types of curves.

250 370 490 610 730
I I I I
1 °C
| |
40 80 120 160  min
Key
1 zerolipe
2 upperjplastic level
3 bottom plastic level
Figure A.1 — Plastometric graph for zigzag curve
250 370 490 610 730
I I I I oC
2
\/ 1
N
3
I I I I I
40 80 120 160 min

Key

1 zeroline

2 upper plastic level
3 bottom plastic level

Figure A.2 — Plastometric graph for zigzag curve with hump

18
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