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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
nted on that comm
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a new reference pulp for internal control*beating has been added to Annex C;

organizations, governmen

ittee. International
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Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.
sk of technical committees is to prepare International Standards. Draft International Stand
the technical committees are circulated to the member bodies for voting.| Publication a
Standard requires approval by at least 75 % of the member bodies casting a-vote.

jrawn to the possibility that some of the elements of this documentimay be the subject of p
hall not be held responsible for identifying any or all such patent rights.
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s and quality specifications for pulps.

jition cancels and replaces the second edition (1ISO6264-2:2002), which has been techn

fo 1ISO 5264-2:2002, the following changes have’been made:
native references have been updated;

precise description of the PFI mill Has'been given in Annex A;
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Introduction

In view of the widespread use of the following beaters:

— Valley beater,

it ha
with
COrTe

ISO

P

5 been decided to provide guidance on the use of these beaters in order to achieve consister|
each instrument. Although both beaters show similar trends in the effect on pulp properties
lation between the actual results obtained with the different types of beaters.

b264-1 specifies a method of laboratory beating using a Valley beater.

Beatjng is a preliminary step in the preparation of laboratory sheets for testing,the physical proper;

In th
beat

NOT
pulp,
the ty
and |
labor,

b PF| mill, each beating is performed separately, i.e. a new test portion‘of unbeaten pulp is tal
ng.

- A complete test of physical properties normally comprises<dinbéaten pulp and several beating
where the beating is carried out for different numbers of roll revolutions. The number of roll revolution
pe of pulp and the beating load. After beating, the drainability«isrmeasured according to ISO 5267-1 9
aboratory sheets are prepared according to 1SO 5269-11'151S0O 5269-212] or ISO 5269-3[3. Physical
btory sheets is performed according to ISO 527011,

cy of results
, there is no

ies of pulps.
ken for each

5 of the same
5 depends on
r 1ISO 5267-2,
testing of the
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Pulps — Laboratory beating —
Part 2:

PF

| mill method

1

This
limite

NOT

In pr]
migh

2

The
refer
docd
ISO
ISO
ISO
ISO
ISO
ISO

ISO

Scope

part of ISO 5264 specifies a method for the laboratory beating of pulp using, a)PFl mill. The ¢
d to the sampling, preparation and beating of the pulp and the beating equipment.

E Beating is a preliminary step in testing the physical properties of pulp.

nciple, this method is applicable to all kinds of chemical and semi-chemical pulps. In practice
t not give satisfactory results with certain pulps having extremely fong fibres.

Normative references

ences, only the edition cited applies. For .undated references, the latest edition of the
ment (including any amendments) applies.

538, Paper, board and pulps — Determination of dry matter content — Oven-drying method
1119, Pulps — Determination of stock concentration

b263-1, Pulps — Laboratory wet disintegration — Part 1: Disintegration of chemical pulps
5267-1, Pulps — Determination of drainability — Part 1: Schopper-Riegler method

b267-2, Pulps — Determination of drainability — Part 2: “Canadian Standard” freeness methd
7213, Pulps — Sampling for testing

14487, Pdlps — Standard water for physical testing

following referenced documents are indispensable for the application of this document.

3

Principle

escription is

the method

For dated
referenced

d

A measured amount of pulp at a specified stock concentration is beaten between a roll with bars and a
smooth beater housing, both rotating in the same direction, but at different peripheral speeds.

4 Apparatus and auxiliary materials

Use ordinary laboratory equipment and the following.

41

PFI mill, as specified in Annex A.

See Annexes B and C.

© 1SO 2011 — All rights reserved
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4.2 Disintegrator, as specified in ISO 5263-1.

4.3 Balance, capable of weighing the sample with an accuracy of at least +0,2 g.
4.4 Standard water, purified to have an electrical conductivity < 0,25 mS/m at 25 °C, as specified in
ISO 14487.

4.5 A reference pulp, as described in Annex C, kept for beating-control purposes and stored for a
sufficient time for the physical properties to stabilize. The reference pulp should, if possible, be of the same
grade as that normally beaten in the beating equipment concerned. Since some pulp grades are not stable, it

might be necessary to choose another grade.

To minimize
relative hum

NOTE S
10 years. Ch{

pulp is no longer stable. The stability can be checked by measuring the viscosity of the reference pulpse.g. twice a y¢

5 Sampling

If the beatin
ISO 7213.

If the beating is done on another type of sample, report the source ofithe sample and, if possible, the sam

procedure u

Select the te

6 Prepa

If the samp
accordance
matter conte

Take a test

avoid the us
pulp thoroud
into pieces 3
by soaking,
be disintegra

a change in the pulp over time, the reference pulp should be kept at room temperature
dity range of 40 % to 60 % in a dark and dust-free place.

nges in the level of the tensile strength and tear strength values might be an indicationythat the refe

g is being done to evaluate a lot of pulp, the sample shall\be selected in accordance

bed.

st portions so that they are representative of the'gross sample received.

ration of sample

e is wet or air-dry, weigh a test’portion for the determination of the dry-matter conte
with 1SO 638. If the sample.istin the form of an aqueous pulp suspension, determine the)
nt in accordance with ISO 4119.

portion of the sample_c¢orresponding to (30,0 + 0,5) g of oven-dry pulp. Do not cut pulp sheets
e of cut edges. If theZsample is in the form of machine-dried sheets or flash-dried slabs, soa
hly in 0,5 litre of.standard water (4.4) at room temperature for at least 4 h. Tear the soaked
pproximately25mm x 25 mm in size. It is essential that the pulp sample be thoroughly soft
o ensure that-the preliminary disintegration leads to only a minimal beating effect. Wet pulps|
ted without' soaking.

at a

ored under the recommended conditions, the reference pulp will, in most cases, be stable fer’approxinjately

ence
ar.

with

pling

nt in
dry-

and
k the
pulp
ened
may

7 Proce

dure

For each test portion (each degree of beating), carry out the procedure described in 7.1 to 7.3.

7.1 Disintegration

Disintegrate the initially wet portion or the soaked test portion as described in ISO 5263-1. Use standard water
(4.4) at (20 £ 5) °C to give a total volume of (2 000 + 25) ml. The mass fraction in the disintegrator (4.2) will
then be about 1,5 %.

Pulps having an initial mass fraction of dry matter of 20 % or more shall be disintegrated for

30 000 revolutions of the propeller, whereas pulps having an initial mass fraction of dry matter of < 20 % shall
be disintegrated for 10 000 revolutions of the propeller.

© 1S0O 2011 — All rights reserved
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After disintegration, check visually that the pulp is completely disintegrated. If not, continue the disintegration
until complete separation of fibres is achieved.

NOTE A temperature outside the range (20 + 5) °C can be used for climatic reasons, provided that this is stated in
the test report.

7.2 Thickening

After disintegration, drain the pulp suspension on a Buchner funnel or other suitable device to a mass fraction
between 11 % and 20 %. To avoid any loss of fibres, refilter the filtrate through the fibre mat, if necessary
several times.

Usin
corrg

7.3

7.3.1

Cheq

The

contact with the housing. It is important that the distance screw is_disengaged during beating, i.e.

shall

Exps
able
bar |

7.3.2

Bring
with
beat
smo
pulp
Inse

WAR
may

j a balance, dilute the thickened pulp with standard water (4.4) to a total mass\of
sponding to a mass fraction of 10 % stock.

Beating

Beating conditions
k that the beating conditions are correct (see A.2).
beating force per unit bar length shall be (3,33 + 0,10) N/mm, assuming that only one bar at g
be used.
rience has shown that, for some pulps, a lower beatifig force per unit bar length may be n

to evaluate the physical properties of the pulp in a“correct way. In such cases, the beating f
ength could be (1,77 £ 0,10) N/mm. This deviationfrom the standard procedure should be rep

Beating procedure
the beating elements of the PFI mill(4.1) and the thickened test portion of pulp, prepared in
br housing, and distribute it as\evenly as possible over the wall. A uniform band of pulp
pth start-up, thus reducing @innecessary vibrations and attaining a more stable beating. En

remains on the bottom of the beater housing within an area corresponding to the cross-sectic
t the roll in the beater housing, and press the cover correctly into position in the housing.

increase. If necessary, cool the beating elements with water to bring the temperatur

speq

ified range before the next beating. The temperature can be measured with an i

7.1 and 7.2, to a temperature of (20 = 5) °C (see Note to 7.1). Transfer the test portion of

(300 £ 5) g,

time makes
no fixed gap

eeded to be
brce per unit
orted.

accordance
pulp to the
vill ensure a
sure that no
n of the roll.

INING — When beating for a high number of revolutions, the temperature of the beating elements

e within the
nfrared (IR)

thermometer{or'similar.

Set the beater housing in rotation so that the pulp is slung against the wall and start the roll motof. When both
beat ng elements have attalned fuII speed apply the requrred beatlng force per un|t bar length. Apply the
beatir , release the

revolution- counter lever arm to engage the counter.

When the required number of roll revolutions has been reached, stop the beating by releasing the beating
force. Switch off the motors, and allow the roll and beater housing to come to a complete stop. Lift the lid and
bring the roll to its starting position.

Transfer the stock to a measuring cylinder or container with a capacity of at least 2 litres. Rinse the mill with
standard water (4.4), and add the rinsings to the cylinder/container. Ensure that all material is included in the
beaten test portion.

Dilute the stock with standard water (4.4) to (2 000 + 25) ml, and disintegrate it for 10 000 propeller revolutions
in the disintegrator (4.2). Proceed with the processing and/or testing of the beaten pulp in accordance with the

© 1SO 2011 — All rights reserved
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relevant International Standard. If drainability properties are to be measured, do this within 30 min of the end
of the beating. Follow the instructions given in ISO 5267-1 or ISO 5267-2.

After each beating, clean the beating elements thoroughly with water and, if necessary, with a pitch solvent
followed by water.

8 Testreport

The test report shall include the following information:

a)

b)

)
k)

a refere

all infornation necessary for complete identification of the sample;

the datsg

the tem
specifie

the num

the num

the beafing force per unit bar length, if other than (3,33 £+ 0,10) N/mm;

the mat

the resy

any uny

any ope
is made]

nce to this part of ISO 5264, i.e. ISO 5264-2:2011;

and place of beating;

perature of the water and the initial temperature of the housing, if either or both were outsid
1 range;

ber of revolutions used for the preliminary disintegration;

ber of roll revolutions;

prial of the beating elements, if they are made of brofze;
Its obtained in the drainability test, if carried ouf;
sual features observed in the course of the-procedure;

rations not specified in this part of1SO 5264, or in the International Standards to which refer
or regarded as optional, which might have affected the results.

e the

ence
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Annex A
(normative)

PFI mill

Description of PFI mill

A1

The
prov
stee
5 mn

NOT
stainl

If be

AA1.

The

are parallel to the roll axis. The diameter of the roll, measured across the bars, shall be betwegq

and
28,0
The
revo
ora

AA1.

The
(52,1
rotat
hous
of th
(24,3
in an

1 General

PF1 mill (see Figure A.1) is composed of a roll, a beater housing with a cover and a loadi
de the beating pressure (beating force per unit bar length). The beating elements’are mads
. The roll and the housing rotate on vertical shafts. The cavity between the bafs shall end i
n and have a smooth surface.

ess steel and beating elements made of bronze will not necessarily give the*same beating results.

hting elements are made of bronze, this shall be stated in the testreport.

2 Roll
Foll has 33 bars, each (50,0 + 0,1) mm long and (5,0 0,2) mm wide. The bars are arranged
202,0 mm (preferably 201,0 mm) and the depth of the cavities between the bars shall

rotational frequency of the roll, when o’ load is applied, shall be (24,3 +0,5)s 1. Thg
utions is indicated by a counter. The roll-is driven in an anti-clockwise direction by means of
belt transmission.

3 Beater housing

beater housing shall ‘have an internal diameter of (250,0+0,5) mm and an inng
+ 0,1) mm. The housing is driven by a motor with a rating of approximately 0,4 kW. At zer
onal frequency of‘the roll of (24,3 +0,5) s~1, the difference in peripheral speed between
ing and the roll,shall be (6,0 + 0,2) m/s. The rotational frequency of the housing shall be abol
e roll and shall-bée set to comply with those requirements. At a nominal rotational frequency
+0,5) s71, ‘the rotational frequency of the housing shall be (11,8 £ 0,3) s~'. The beater houg
anti-clockwise direction by means of a timing belt or a belt transmission.

A1 |4 Loading device

ng device to
of stainless
h a radius of

PFI mills that were manufactured previously had beating elements made of bronze. Beating elenmpents made of

radially and
n 199,5 mm
be between

mm and 31,0 mm (preferably 30,0 mm). Theroll is driven by a motor with a rating of approximately 1 kW.

number of
a timing belt

r height of
b load and a
the beating
t half of that
of the roll of
ing is driven

The loading device, to enable the beating force per unit bar length to be determined, shall work according to
one of the following alternative principles:

by means of pneumatic cylinders pressing the roll against the wall of the beater housing.

A.1.5 Device for regulating the gap

by means of a load applied by a lever that presses the roll against the wall of the beater housing;

This device regulates the gap, i.e. the distance between the roll and the housing, including a distance screw,
when grinding-in and conditioning the mill.

© 1SO 2011 — All rights reserved
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A.2 Operating conditions

A.2.1

To ensure reproducible beating, the following conditions shall be fulfilled.

A.2.2 The mill shall be set and levelled on a sturdy vibration-free base. Levelling can be accomplished, after
the roll has been raised and swung to the side in the locked position, by placing a spirit level across the top of
the bedplate and adjusting the levelling feet.

A.2.3 The roll and the housing shall run at the correct speeds.

A.2.4 There shall be no slippage of the belts. When the beating force is applied, the rotational frequency of

the roll will n
will increase
NOTE I

A.25 The
A.2.6

A.2.7 The
A28 The

NONCOITOSIVE

A.2.9

the referend

drainage va
in millilitres
6

All parts shall move freely, so that the whole of the load applied is transmitted as beating pressura.

The

slightly.

f[timing belts are used, no slippage will occur.

correct beating load is applied.

distance screw shall be disengaged during beating.

solvent.

prmally decrease by between 0,3 s™' and 0,6 s~', whereas the rotational frequency of the houising

roll and the housing shall be clean and free from deposits. Pitchydeposits shall be removed with a

general mill conditions shall be checked from time to time by beating a reference pulp (4.5). |Beat
e pulp for the standard number of revolutions which has previously been shown to produce
ues of about 50 Schopper-Riegler units (see 1ISO 5267-1) or 200 “Canadian Standard” freefess,
see 1ISO 5267-2). The drainage value obtained shall be within +5% of that established initially|
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Dimensions in millimetres
$250 +0,5

31

\
@)
)
-
_/
7

_/

9202
©199,5

0,2

Figure A.1— Roll and beater housing dimensions of the PFI mill

© 1SO 2011 — All rights reserved 7


https://standardsiso.com/api/?name=accd93bee5aee8c99c4da1d623e2c2a8

ISO 5264-2:2011(E)

Annex B
(normative)

Control and maintenance of the PFI mill

B.1 General

To check th
purposes. H
matter of ex

If the beatin
damaged, r
procedure W
procedure d

If the beating effect has increased, i.e. the mill beats faster than normal, restore(the beating effect by usin

conditioning

B.2 Rough-grinding procedure

Reverse thsg
clockwise. O

mill producef.

Set the dist
desired nun
(3,33 N/mm
aperture) su
the cutting o

WARNING -
remain nea

WARNING -
recommeng
that globulg

bw often the control beatings have to be carried out depends on the use of the mill and\thus
perience. Under normal conditions, the beating effect should be maintained for a long-period.

bscribed in B.2 followed by the fine-grinding procedure described in B.3:

e beating effect of the PFI mill (from time to time), keep a reference pulp (4.5) for _be

effect has decreased, i.e. the mill beats slower than normal, or if the beating susfaces have
store the beating effect by using the procedures described in B.2 and B.3. Always start
ith the fine-grinding procedure described in B.3. If this is not enoughs~use the rough-grir

procedure described in B.4.

direction of rotation of the motor driving the beater housing. The housing shall now r
etermine the zero position of the adjusting screw by following the instructions given by thg

Ance screw to obtain a gap of approXimately 2,0 mm between the beating elements. Se
nber of roll revolutions (5000 to~6:000) and check the beating force per unit bar Ig
. Charge the beater housing with 15 g of silicon carbide powder (grade: passes through a 9
spended in 50 mi of soluble oilidiluted with 50 ml of water. Ensure that the silicon carbide poy
| and the water are well mixedibefore the beater housing is set in motion.

— If the components—are not well mixed, the silicon carbide powder has a tendeng
the bottom of the housing and will round off the bottom edges of the bars.

— To obtain.a homogeneous mixture, temperature control is very important. See
ations given<in the manual for the PFI mill. In an inhomogeneous mixture, there is a
s of oil and'water will form, and these will influence the grinding process.

Set the be

1

housing. Ensure, that the cover is in position in the bracket, insert the roll in the beater housing and pres

ating
is a

been
that
ding

j the

btate
PFI

t the
ngth
D um
vder,

y to

the
risk

er housing in rotation, so that the powder suspension is flung against the housing. Stop the

5 the

cover into position:

Immediately start both beating elements, apply the load, and carefully reduce the gap between the elements
by means of the distance screw until the sound of grinding can be heard. When the sound has diminished
appreciably, further reduce the gap. The gap should not be less than 0,03 mm at any time. Continue this
process of reducing the gap and then grinding until the damage has been rectified.

Finally, clean the beating elements and the cover with soap and water. Ensure that no oil or grinding powder

remains.
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