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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.
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Wheat flour — Physical characteristics of doughs —

Part 1:
Determination of water absorption and rheological
properties using a farinograph
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Scope

edure, or by a constant dough mass procedure.

E This part of ISO 5530 is based on ICC 115/1[1] and AACC Method'54-21.2.12]

Normative references

following documents, in whole or in part, are normatively referenced in this docum

ences, the latest edition of the referenced document (including any amendments) appli

Terms and definitions

he purposes of this part of [SO-5530, the following terms and definitions apply.

istency
tance of a dough to being mixed in a farinograph at a specified constant speed

1 to entry: It is expbessed in farinograph arbitrary units (see 3.2).

nographunit

rary anit for consistency on the farinogram

/12, Cereals and cereal products — Determination of moisture content — Reference methqd

part of ISO 5530 specifies a method, using a farinograph, for the determindtion of the water
rption of flours and the mixing behaviour of doughs made from them by.a constant| flour mass

method is applicable to experimental and commercial flour from wheat (Triticum aestiyum L.).

ent and are

pensable for its application. For dated referene€s, only the edition cited applies. Hor undated

eS.

Note

1 1 : 1 - el : 1 .
1 LU CIILL y. FU[ LIIC IIAUICIIIAUC AT CAPICSSIUITN U TaT IO g I A PIT UILILS, ST 0.1.

Note 2 to entry: It is also possible to define “farinograph unit (FU)” as a twisting moment of 100 g. cm, measured
in the axis of the mixer.

3.3

maximum consistency

cons

Note

Note

Note

istency measured at the end of dough development time
1 to entry: For the mathematical expression of maximum consistency, see 9.2.
2 to entry: It is expressed in farinograph units (FU).

3 to entry: See 3.7.

© IS0 2013 - All rights reserved
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3.4

water absorption of flour

volume of water required to produce a dough with a maximum consistency of 500 FU, under the specified
operating conditions

Note 1 to entry: Water absorption is expressed in millilitres per 100 g of flour at 14 % (mass fraction) moisture
content to an accuracy of 0,1 ml.

3.5

dough development time
DDT
peak time
time from the beginning of the addition of water to the point on the curve immediately before the|first
sign of the decrease of maximum consistency

Note 1 to enflry: In those cases where two maxima are observed, use the second maximum to measure the dpugh
developmen{ time.

Note 2 to en]ry: See Figure 1 and 9.3.

Note 3 to enflry: It is expressed in minutes to the nearest 0,1 min.

3.6

stability
difference ip time between the point where the top part of the curve intercepts, for the first timeg, the
line of 500 FU and the last point where leaves this line

Note 1 to enflry: This value, in general, gives some indication of the-télerance of the flour to mixing.

Note 2 to entfry: When the maximum consistency deviates fromithe (500 * 20) FU line, the line of this consisfency
should be uspd to read the interceptions.

Note 3 to enffry: The stability is expressed in minutes, to:an accuracy of 0,5 min.

3.7
degree of softening
difference Hetween the centre of the curve at the point where it begins to decline and the centre of the
curve 12 min after that point

Note 1 to enflry: It is expressed in farinograph units (FU).
Note 2 to enflry: In the case where two peaks appear, the second peak is considered.
Note 3 to enffry: The degrée’of softening should be expressed to the nearest 5 FU.

Note 4 to enfry: If anether time is used to carry out this method, this has to be detailed in the report along|with
information pn thereference standard applied. The definite time is usually 12 min.

3.8

mixing tolerance index
MTI

difference from the top of the curve at peak (DDT) to the top of the curve measured at 5 min after
peak is reached

Note 1 to entry: It is expressed in farinograph units (FU).

3.9

farinograph quality number

FQN

length, along the time axis, between the point of the addition of water and the point where the height of
the centre of the curve has decreased by 30 FU, compared to the height of the centre of the curve at DDT

Note 1 to entry: Itis expressed in millimetres to an accuracy of 1 mm.

2 © IS0 2013 - All rights reserved
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4 Principle

Measuring and recording, by means of a farinograph, the consistency of a dough as it is formed from
flour and water, as it is developed, and as it changes with time.

NOTE The maximum consistency of the dough is adjusted to a fixed value by adapting the quantity of water

added. The correct water addition, which is called the water absorption, is used to obtain a complete mixing
curve, the various features of which are a guide to the rheological properties (strength) of the dough.

5 Reagent

Use pnly distilled or demineralized water or water of equivalent purity.

6 Apparatus

The psual laboratory apparatus and, in particular, the following:

6.1 | Farinographl) (see Annex A), with the following operating charagteristics:

— blow blade rotational frequency: (63 * 2) min-1 (rev/min); the ratio of the rotational frgquencies of
the mixing blades shall be 1,50 = 0,01;

— forque per farinograph unit:

— fora 300 g mixer: (9,8 £ 0,2) mN-m/FU [(100 £ 2)\gf-cm/FU];
— fora 50 g mixer: (1,96 + 0,04) mN-m/FU [(20~+ 0,4) gf-cm/FU];
— chart speed: (1,00 + 0,03) cm/min.

6.1.1 Burettes.
a) fora 300 gmixer, graduated from.135 ml to 225 ml in 0,2 ml divisions.

b) for a 50 g mixer, graduatedfrom 22,5 ml to 37,5 ml in 0,1 ml divisions.
6.1.2 Thermostat, withcirculating water for constant temperature (30 °+ 0,2) °C.
6.2 | Balance, capable of weighing to the nearest 0,1 g.

6.3 | Spatula;thin, made of soft plastic.

7 Bampling

Sampling is not part of the method specified in this part of ISO 5530. A recommended sampling method
is given in I1SO 24333.[3]

Itisimportant that the laboratory receive a sample which is truly representative and which has not been
damaged or changed during transport and storage.

1) This part of ISO 5530 has been drawn up on the basis of the Brabender Farinograph, which is an example of a
suitable product available commercially. This information is given for the convenience of users of this part of ISO
5530 and does not constitute an endorsement by ISO of this product. Other equipment may be used if it can be
shown to give comparable results.

© IS0 2013 - All rights reserved 3
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8 Procedure

8.1 Determination of the moisture content of the flour

Determine the moisture content of the flour using the method specified in ISO 712.

8.2 Preparation of farinograph

NOTE

See details of electronic farinograph characteristics and procedure in A.4.

8.2.1 Tur
temperatur
the thermof

of the mixirjg bowl shall be (30 + 0,2) °C.

The laborat

8.2.2 Und
to obtain ze
6.1). Switch|

h on the thermostat of the farinograph (6.1.2) and circulate the water, until the requ
b is reached, prior to using the instrument. Before and during use, check the temperatut]
tat and of the mixing bowl], the latter in the hole provided for this purpose. The tempers3

pbry temperature should be between 18 °C and 30 °C.

ouple the mixer from the driving shaft and adjust the position of the\counterweight(s) {
ro deflection of the pointer with the motor running at the specified\rotational frequency
off the motor and then couple the mixer.

that the deflection of the pointer is within the range (0 + 5) FU with the mixing blades rotating a

8.2.3 Luli
specified rotational frequency in the empty, clean bowl. If the deflection exceeds 5 FU, clean the mixer

more thoro

8.2.4 Adjlistthe arm of the pen so as to obtain identical@eadings from the pointer and the recording|

8.2.5 Adjuist the damper so that, with the motor rinning, the time required for the pointer to go

1000 FU to

8.2.6 Fill
37,5 ml], res

8.3 Test

If necessary

8.3.1 Con

Weigh (6.2)
flour having

icate the mixer with a drop of water between the back-plate and each of the blades. C

ghly or eliminate other causes of friction.

100 FU is (1,0 £ 0,2) s. This should.xesult in a bandwidth of approximately 60 FU to 90 H

pectively, shall be not morethan 20 s.

portion

, bring the flourto'a temperature of between 25 °C and 30 °C.

stant flourymass procedure

to the-nearest 0,1 g, the equivalent of 300 g (for a 300 g mixer) or 50 g (for a 50 g mix¢
p a-molsture content of 14 % mass fraction. Let this mass, in grams, be m; see Table 1 for

ired
es of
ture

o as
(see

heck
t the

pen.

rom
U.

the burette (6.1.1) with water.at 30 °C. The time to flow from 0 ml to 225 ml or from 0 ml to

r) of
m as

a function

f moisture content

Place the test portion in the mixer. Cover the mixer, and keep it covered until the end of mixing except,
for the shortest possible time, when water has to be added and the dough has to be scraped down.
Switch on the thermostatically controlled heating.

Table 1 — Mass of flour, in grams, equivalent to 300 g and 50 g at a moisture content of 14 %

mass fraction

Moisture content Mass, m, of flour equivalent to
% mass fraction 300g 50g
9,0 283,5 47,3
91 283,8 47,3

© ISO 2013 - All rights res
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Table 1 (continued)
Moisture content Mass, m, of flour equivalent to
% mass fraction 300g 50g
9,2 284,1 474
9,3 284,5 474
9,4 284,8 47,5
9,5 285,1 47,5
9,6 285,4 47,6
9,7 285,7 47,6 G
9,8 286,0 477 O
99 286,3 477 N7
10,0 286,7 47,857
10,1 287,0 48
10,2 287,3 ~Jaz9
10,3 2876 N 479
10,4 2879 7 480
10,5 2883 O 48,0
10,6 2886 , \ 48,1
10,7 28890, 48,2
10,8 2892 48,2
10,9 - 2896 48,3
11,0 2899 48,3
111 Sl 2902 48,4
11,2 N 290,5 48,4
113 o - 290,9 48,5
114 () 291,2 48,5
11,5/ 291,5 48,6
ar 291,9 48,6
217 292,2 48,7
ST 1 292,5 48,8
RN 11,9 292,8 48,8
&??“ 12,0 293,2 48,9
S 12,1 293,5 48,9
12,2 293,8 49,0
12,3 294,2 49,0
12,4 294,5 49,1
12,5 294,9 49,1
12,6 295,2 49,2
12,7 295,5 49,3
12,8 2959 493
129 296,2 49,4
13,0 296,6 49,4
13,1 2969 495

© IS0 2013 - All rights reserved 5
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Table 1 (continued)

Moisture content Mass, m, of flour equivalent to
% mass fraction 300g 50g
13,2 297,2 49,5
13,3 2976 49,6
13,4 2979 497
13,5 298,3 49,7
13,6 298,6 49,8
13,7 299,0 49,8 2
13,8 299,3 499 (]/Q\
139 2997 49,9 N
14,0 300,0 500 03
14,1 300,3 501 (5
14,2 300,7 504
14,3 301,1 50,2
14,4 301,4 50,2
14,5 301,8 oV 503
14,6 302,1 RN 50,4
14,7 3025 o 50,4
14,8 3028 O 50,5
14,9 30320 50,5
15,0 303,5 50,6
151 3039 50,6
15,2 7304, 50,7
15,3 W 3046 50,8
15,4 o 305,0 50,8
155 305,3 509
156 .y~ 305,7 509
1570 306,0 51,0
458 306,4 51,1
Of1s9 306,8 51,1
L 160 3071 51,2
c, 16,1 307,5 51,3
16,2 3079 51,3
16,3 308,2 51,4
16,4 308,6 51,4
16,5 309,0 51,5
16,6 309,4 51,6
16,7 309,7 51,6
16,8 310,1 51,7
16,9 310,5 51,7
17,0 310,8 51,8
17,1 311,2 51,9

© ISO 2013 - All rights reserved
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Table 1 (continued)
Moisture content Mass, m, of flour equivalent to
% mass fraction 300g 50g
17,2 311,6 51,9
17,3 312,0 52,0
17,4 312,3 52,1
17,5 312,7 52,1
17,6 313,1 52,2
17,7 313,5 52,2
17,8 3139 52,3
17,9 314,3 52,4
18,0 314,6 524

NOTE The values in this table are calculated using the following formulae:

a) for the mass, in grams, equivalent to 300 g at 14 % mass fractien moisture
content

25800

m=

100-H
b) for the mass, in grams, equivalent to 50 g at 14.%mass fraction moisture
content:

4300
m=———
100—-H

where H is the moisture content of the.sample, as a percentage by mass.

8.3.2 Constant dough mass procedure

Calcplate the necessary mass of flour-m,in grams, according to Formula (1):

b Cm (1)
100+ W,

whele
I~

Cm  is a constant number, which is 48 000 using a large bowl and 8 000 using a small powl;

)V,  is the Water absorption of the flour, expressed in millilitres per 100 g of flour at 14 % (mass
fraction) moisture content (determined by 9.2).

Calcplate the necessary volume of water, V, in millilitres, according to Formula (2):

Y=t (2)

where Cy is a constant number, which is 480 using a large bowl and 80 using a small bowl.
Weigh (6.2), to the nearest 0,1 g the calculated mass of flour, m, and place the test portion in the bowl.

Fill the burette (6.1.1) with water of room temperature. Start the mixer and recording mechanism, and
1 min later, add the calculated volume of water to the flour. In this case, the maximum consistency of the
dough will be (500 + 20) FU.

NOTE W, versus m, calculated by Formula (1) using the large or small bowl, respectively (in the water
absorption range from 54 % to 77 %), is given.[ll]

© IS0 2013 - All rights reserved 7
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8.4 Common rules of determination

Forthe steps ofthe operation notspecified in this partof ISO 5530, follow the manufacturer’sinstructions.

8.4.1 Mix at the specified rotational frequency for 1 min or slightly longer. Start adding water from
the burette into the right-hand front corner of the mixer within 25 s, when a whole-minute line on the
recorder paper passes by the pen.

NOTE
flour. Do not

move it backwards.

In order to reduce the waiting time, the recorder paper can be moved forward during the mixing of the

Add a volunjie of water close to that expected to produce a maximum consistency (9.2) of 500 FU.

the dough f
to the doug
a maximum

8.4.2 Car
in whic
the maj

the rec
selecte

Stop mixing

9 Evalu
charactel

9.1 Gense

From each g
rheological
value of the

NOTE T

farinograph

9.2 Watse

In order to
consistenci
water corrg

rms, scrape down the sides of the bowl with the spatula (6.3) adding any adhering part]
1, without stopping the mixer. If the consistency is too high, add a little more waterto ol
consistency of approximately 500 FU. Stop mixing and clean the mixer.

'y out additional mixings as necessary, until two mixings are available
h the water addition has been completed within 25 s,
rimum consistencies of which are between 480 FU and 520 FU, and

prding of which has been continued for sufficient time to calculate all reported terms o
l method.

and clean the mixer.

ation of the farinogram and calculation of the derived rheological
ristics
ral

ample, two determinations shall\be carried out. Read directly or calculate the values of
characteristic to be determined from both farinograms. Express the results as the n
relevant data.

b facilitate the calculations, a computer can be used. In that case, it would be necessary to modif}
by adding an electricahoutput for transferring the data to the computer.

r absorptien-ef flour

s (see3.3) between 480 FU and 520 FU, derive the corrected volume, V, in millilitrg
sponding to a maximum consistency of 500 FU, by means of Formulae (3) and (4):

'hen
icles
tain

ff the

each
hean

y the

bbtain the water absorption of flour (see 3.4) first from each of the mixings with maxifgum

s, of

a) fora3

Vc: V+

U g mixer:

0,096(C - 500)

b) fora50 g mixer:

© ISO 2013 - All rights res
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Ve = V+0,016(C - 500)
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1:2013(E)

(4)
re
V  is the volume, in millilitres, of water added;
C isthe maximum consistency, in farinograph units (see Figure 1), given by
cq+c
c=1%¢
2
where
c1 is the maximum height of the upper contour of the curve, in farinograph units;
¢z isthe maximum height of the lower contour of the curve, in farinograph urits.
) Intherelatively infrequent case where two maximaare observed, usethe height of the higher maximum.
Use for the calculation, the mean value of duplicate determinations of ¢, provided the difference between

thenp does not exceed 2,5 ml (for a 300 g mixer) or 0,5 ml (for a 50'g mixer) of water.

The

content, is equal to

whe

Rep

9.3

W, = (Ve +m—300)x0,333

W, = (Ve +m-50)x2

water absorption, W, , expressed in millilitres per 100, gf flour at 14 % (mass fractio

for a 300 g mixer:

for a 50 g mixer:

e

is the mean value of the duplicate determinations of the corrected volume, in millilitres, of water corre
maximum consistency of 500 FU;

m is the mdssyin grams, of the test portion derived from Table 1.

rt the result to the nearest 0,1 ml per 100 g.

Characteristics relating to the consistency of dough

n) moisture

(5)

(6)

sponding to a

Consistency (3.1) is a continuously changing characteristic of dough, which is demonstrated on the
farinogram. Evaluation of the curve can be carried out in various ways. From the farinogram, the
following characteristics can be derived:

water absorption of flour (see 3.4);
dough development time (DDT) (see 3.5);
stability of dough (see 3.6);

degree of softening (see 3.7);

farinograph quality number (FQN) (see 3.9).

© IS0 2013 - All rights reserved
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NOTE1  Other definitions for some of these characteristics are also known (they are reported in AACC Method
54-21.02[2] and Niemanl[5]), but these cannot be compared with the characteristics defined in this part of ISO 5530.

With appropriate software, a computer can evaluate and document the most frequently required
characteristics listed above.[Z]

NOTE 2  The FQN can be reported together with, or instead of, the stability and the degree of softening. Using
the FQN instead of the stability and the degree of softening shortens the total mixing time, especially in the case
of doughs from weaker flours. There is good correlation between the quality number and the stability and the
degree of softening respectively.

A representative farinogram demonstrating the commonly measured characteristics of dough

consistency| is shown in Figure 1. See examples of farinogram types in Annex B.

1
£

B0

poo

#1001
UF

p001

P00 1)

0 5 10 15 20 min

Key
1 stability
2 dough development time
3 degree df softening

Figure 1 — Representative farinogram

10 Precision

10.1.1 Interlaboratory tests with farinograph measurements (wheat flour with dough development time
above 4 min) were conducted in 2009 by the Argentinian Institute for Standardization and Certification
(IRAM), Standarization Direction, Food and Health Management (see Annex C).

10.1.2 The precision of farinograph measurements (wheat flour with dough development time up to
4 min) were extracted from interlaboratory tests conducted between 1989 and 1990 by the Department
of Cereals, Feed and Bakery Technology (IGMB) of TNO Nutrition and Food Research (Netherlands).[5]

10 © IS0 2013 - All rights reserved
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10.2 Repeatability
The absolute difference between two independent single test results, obtained using the same method

on identical test material in the same laboratory by the same operator using the same equipment within
a short interval of time, is in not more than 5 % of cases greater than the values given in Table 2.

Table 2 — Repeatability data obtained by using farinograph

Characteristic Repeatability
Water absorption (ml/100 g) 0,5
Dough development time (above 4 minj (minj 0,7

Dough development time (up to 4 min)a

16 % of mean value

Stability of dough (min)

1,3

Degree of softening (FU)

3,6

a  Seel0.1.2.

10.3 Reproducibility

The pbsolute difference between two single test results, obtained using the same method pn identical
test material in different laboratories with different operatorsaising different equipment, is|in not more
than 5 % of cases greater than values given in Table 3.

Table 3 — Reproducibility data obtained by using farinograph

Characteristic Reproducibility
Water absorption (ml/100 g) 1,0
Dough development time (above 4 min) (min) 2,1
Dough development time (up o4 min)a 48 % of mean value
Stability of dough (min) 3,8
Degree of softening (FU) 31,6
a  Seel0.1.2.
11 [lfest report
The test report shalVspecify the following:

thesampling method used, if known;

hll information necessary for the complete identification of the sample;

1 4 4 4] | oh L 4o 41 pa | L 4= 4 fl |
T TTST HITUIIUU USTU HTUILALIITE T Ppruttldul T (LULISTAIIU TTUUT 1IId 55 Pruttiuul T Ul TUIT

mass procedure); with reference to this part of ISO 5530, i.e. ISO 5530-1;

the apparatus used;
the size of the mixer used;

the type of flour;

tant dough

all operating details not specified in this part of ISO 5530, or regarded as optional, together with
details of any incidents which might have influenced the test result(s);

the test result(s) obtained;

if the repeatability has been checked, the final calculated result obtained.
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Annex A
(informative)

Description of the farinograph

WARNING — The safety provisionsinstalled by the manufacturer shall be used properly. These safety
provisions stop the drive if the mixer is not covered or if the front part is separated from the back
wall. With ¢arlier instruments without these safety provisions, consider the following precautipns:

— keep fingers and objects out of the running mixer;

— keep ties, sleeves, etc. away from the rotating driving shaft of the farinograph:

Be careful pot to damage the paddles by reaching with the spatula into thetunning blades at the
beginning pf the test or during the cleaning operation with the mixer coupled to the farinograph
and the mqtor running at low rotational speed.

For steps pf the operation not specified in this part of ISO 5530, follow the manufacturer’s
instructions.

A.1 The main unit of the apparatus

A.1.1 Thelmain unit of the apparatus consists of a water-jacketed mixer, a means for recording dpugh
consistency|in the form of farinograms. It is mounted on\a heavy cast-iron base plate, having four levelling
screws, and|consists of:

a) adetachable, water-jacketed mixer (A.1,2);
b) an elecfric motor, driving the mixer({A.1.3);

c) a gear pnd lever system, acting'as a dynamometer to measure the torque on the driving ghaft
between the gear and the mixer-{A.1.3);

d) adash-potto dampen thesmovements of the dynamometer (A.1.3);
e) ascale,[the pointer gf Which is actuated by movements of the dynamometer (A.1.3);
f) arecorfler, the gen'of which is actuated by the movements of the dynamometer (A.1.4);

g) burettds, te measure the volume of water added to the flour (6.1.1).

Ko forin o oo L oo 11 ra Ao Dioon A 1
The pal‘tS (0] tu\, Tartnograptrarc Auuotx at\,u e W r-qcs R ew e v o
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Eigure A.1 — Diagram of farinograph

A.1.2 The mixer is twe*bladed and is designed to mix doughs from either 300 g or 50 g of flour. It is
in to parts:

a) p hollow baektplate, through which water from the thermostat circulates and, at the back, a gear-
box drivingthe two mixer blades that project forward through this back-plate;

b) the remainder of the mixer, i.e. two sides, front and bottom in one piece, through which{water from
the thermostat circulates.

The two parts are held together by means oftwo bolts and wing nuts, and can be dismantled for cleaning.

The slower mixing blade is driven directly by the shaft from the gear; it rotates at a frequency of 63 min-
Lin recent (at the time of publication) farinographs. The faster mixing blade is geared, by cog-wheels, to
rotate at a frequency that is 1,5 times that of the slower blade.

NOTE Previous farinographs were made with rotational frequencies of the driving shaft, which differ from
the standardized value of 63 min-1. The effect of the rotational frequency on the determination can be neglected
if it is within the range of 61 min-1 to 65 min-1. If it is outside this range, approximately correct water absorption
can be obtained by substituting a consistency, C, for the standard consistency of 500 FU. The value of C can be
calculated from the actual rotational frequency, n, in reciprocal minutes, of the driving shaft or slower mixing
blade, by means of Formula (A.1):

© IS0 2013 - All rights reserved 13
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€=500+200In | = (A1)
63

If a consiste

ncy, C, has to be substituted for the standard consistency, the dough development time varies

according to Formula (A.2):

l_n
n 63

to :t—320[ —] (A.2)

where

to ist
in g

t is 1
Ins
mij
par

a)

seq
doy
enc

b)
ing

In older far
removed to

A.1.3 The
front and re¢
can pivot or

The shaft fr
a torque on

The motor
and recordgé
deflection d
recorder pe|
i.e. to the re
unit deflect

he dough development time, in minutes, that would be measured with a farinograph that is
ccordance with 6.1;

he dough development time, in minutes, which is read on the curve actually recorded.

ufficient data are available to make a similar correction for the degree of seftening. Thg
ker can be closed by a lid which, in farinographs at the time of publication;consists of tyo
ts:

a bottom part, to be opened only to place the flour into the mixer~When it is opened, the
urity system switches off the instrument. This part has slots, tg-allow dough to be scraped
vn from the sides of the bowl with a spatula. The water shalkbe added through the fronft

of the slot at the right-hand side of the mixer;

a top part, to be placed on the bottom part to close itsslots. It shall be opened only for add-
water or scraping the dough down.

jnographs, the mixer is closed by a flat plastic plate, which is laid on top of the mixer|It is
add water and scrape the dough down.

motor and its reduction and dynamiometer gears are placed together in a housing. Fronp the
ar ends of this housing, shafts thatprotrude are supported by ball-race bearings; the hoysing
these shafts.

pm the front end drives the.mixing blades. The resistance of the dough to being mixed causes
this shaft, which, if not balanced, would cause rotation of the motor housing.

housing carries an-arm, one end of which is connected by the lever system to the §cale
br pen. This causes a counter-torque on the motor housing, which is linearly related tg the
f the scale pginter and recorder pen. As a result, the deflections of the scale pointerjand
n are, if the\two torques balance one another, proportional to the torque on the driving shaft,
sistanceof the dough to being mixed. The operator can choose the correct torque for pach
jon (6:1) by selecting:

— the ap

ropriate effective counterweight in the scale head; this is done by a handle that can lift a

counterweight, and so make it ineffective;

— theapp

ropriate effective length of the front part of the lower lever arm; this is done by varying the

position of the link between the lower lever arm and the motor housing lever arm.

Ininstrume

nts, at the time of publication, both possibilities for adjustment are used. In older instruments,

there is only the second possibility.

Movements

of the motor housing, lever system, scale and recorder pen are damped by a piston immersed

in oil; the piston is connected to the right-hand end of the arm of the motor housing. The extent of

damping ca

14

n be adjusted; more damping results in a narrower curve.
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A.1.4 The paper for the recorder is supplied in the form of a roll. It is moved by an electric clock-type
motor at a rate of 1,00 cm/min. Along its length, it bears a printed scale in minutes. Across its width, it

bears a circular scale (radius 200 mm) with arbitrary units, running from 0 FU to 1 000 FU.

A.2

Circulating thermostat

The circulating thermostat normally consists of a tank with water, and contains the following parts.

a) An electric heating element.

b) fhnrmnrﬂgn]afnr to control the hp:\fing n]nmnnf’ r:\p:\h]n of m:\inf:\ining the temperature of the
mixing bowl at (30 + 0,2) °C.

c) Athermometer.

d) A motor-driven pump and stirrer. The pump is connected to the water jackets\6f the mixing bowl by
means of flexible tubing. It shall have sufficient capacity to maintain the temperature pf the walls
bf the mixing bowl at (30 + 0,2) °C. For a 300 g mixer, the flow of waterthrough the jackets shall be
ht least 2,5 1/min (preferably 5 I/min or more), and for a 50 g mixer,.at least 1 1/min. Exdept in some
parlier models of the farinograph, the dash-pot damper can also béCennected to the pump; however,
Lemperature control of the dash-pot damper is not really necessary if the viscosity of the oil in it is
bnly slightly sensitive to temperature.

e) Pneortwo coils of metal tubing. Atthe time of publication,thermostats supplied by the manufacturer
bf the farinograph have two coils. One of them is used to cool the thermostat bath by a flow of
Lap water. The distilled water can be pumped through the other one into the burette fo adjust its
temperature (8.2.6). If there is only one coil, it:shall be used to cool the thermostat bath, except
inder exceptional conditions. If cooling of the bath by tap water is not necessary, the distilled water
ran be pumped through the only coil to adjust its temperature.

A.3| Calibration of farinographs

The reproducibility of the determination with farinographs is influenced by the calibration gtatus of the

farinograph and the mixers used'‘in conjunction with the farinograph.

The dynamometer, lever systemrand scale of the farinograph can be adjusted to give correct rgsults. Also,

the burette can be calibrated. However, there is no method for absolute adjustment of the mixer. Each

mixgr (or instrument).shall be compared with another mixer (or instrument) using a range ¢f flours.

It is possible to have the mixer adjusted by the manufacturer to their standard. With old or|badly worn

instfuments, thistwill be impossible. It is likely that the results from a given mixer will dhange with

increasing usage of the mixer. If good agreement between instruments is to be maintaingd, frequent
chedks arewrequired.

A.4 "f‘“l‘

i e fari

TOPIT

A.4.1 Application

Farinograph (or any compatible) software is a computer-controlled system for measuring the mixing
characteristics of wheat or dough for determining the flour quality and the processing characteristics
of the dough.

The farinograph can be operated with infinitely variable speed controlled by the PC. This allows for use
of the instrument not only for the standard farinograph test with the prescribed speed of 63 min-1, but
also with other speeds.

© IS0 2013 - All rights reserved 15
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Thetestresultsarerecorded by acomputer and canberepresented graphically and/or numerically on the
monitor already during the running test. The measured data are evaluated automatically in compliance

with International Standards and can be printed in the form of tables and diagrams (farinogram).

A.4.2 Features and operating principle
The farinograph consists of:
— drive unit (dynamometer), and

— farinograph (or any compatible) software and cable.

The followihg parts may be or need to be ordered separately (see Figure A.2):

— measulfing mixer;

N -
— thermofstat; Q’
— burettd; 6303

O
%

hal evaluation software (e.g. to carry out farinograph data cgl@ation).
L

N
Measuring principle: the basic farinograph unitis a drive unit wié@orque measurement (dynamomse
which proviides a variable speed of 2 min-1 to 200 min-1 (§oftware-controlled). The dynamon
unit with ifs modern, high-precision electronic torqu uring system is mounted on sturdy]

compufler with printer and monitor;

additio

A.4.3 Driye unit with torque measurement

ter),
eter
and

ee base plate. The torque of the linear d

ometer is measured directly without] any

t

intermediate member.

The measuring principle is based on making vis
against the fotating blades or rotors in the m
recorded aga measure of viscosity and cons

4\

i%g\t%e resistance put up by the sample material (do
ing head. The torque proportional to this resistan
ncy. The measuring signal is digitized in the farinog

and transmjitted to the computer via USB port.

The result dre represented graphic

%pn the monitor during the running test. The results can be st|
and printed on a separate printe

ugh)
ceis
raph

ored

Figure A.2 — Example of a farinograph
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Examples of farinograms

B.1 _Low dough development time and low stability flour

[FU] Farinogram
700

600 -

400 A

300 A

200 A

100 §

x
>

o 4 8 12 16 20 24 28
Evalpation of: Date:
MetI\Jod: Operator:
Mixgr: 300g
Moidture of flour: 13,4 %
Congistency: 515 FU with water absorption: 65,5 %
Water absorption: 65,9 % (corrected for 500,0 FU)
Water abserption: 65,2 % (corrected to 14,0 %)
Doughdevelopment time: 1,7 min
Stability: 1,9 min
Degree of softening (ICC): 87 FU
Farinograph quality number (FQN): 41
Remarks:

Figure B.1 — Low dough development time and low stability flour
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B.2 Standard flour

[FUl Farinogram
700
600
f J f M
500 +—}A I
1] sy ) rn T A L
—“_\_“- Maaal
v (A VO AU S
400
300 1
200
100
0
0 2 4 8 8 12 14 16 18 20 22 24 26 28 30
[min]
Evaluation pf: Date:
Method: Operdtor:
Mixer: 300 g
Moisture of|flour: 13,0 %

Consistency:
Water absofption:
Water absofption:
Dough devdlopment.time:

Stability:

519 FU with water absorption: 57,5 %
58,0 % (corrected for 500,0 FU)

56,8 % (corrected to 14,0 %)

4,3 min

9,0 min

Degree of softening (ICC):
Farinograph quality number (FQN):

Remarks:

18

70 FU
94

Figure B.2 — Standard flour
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B.3 Low stability flour

[FUJ Farinogram

700

600

500 %M

[ T e

400 147 e —=

300 /

200

100 1

0
0 2 4 6 8 10 12 14 16 1820 22 24 26 28 | 30
[min]

Evalpation of: Date:
MetI\Jod: Operator:
Mixgr: 300g
Moidture of flour: 14,0 %
Congistency: 493 FU with water absorption: 56,3 %
Water absorption: 56,1 % (corrected for 500,0 FU)
Water absorption: 56,1 % (corrected to 14,0 %)
Dough development time: 2,1 min
Stabijlity: 3,1 min
Degree of softéning (ICC): 82 FU
Farinograph quality number (FQN): 37
Remarks:

Figure B.3 — Low stability flour
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B.4 Two peaks flour

(FU]
700

Farinogram

600

ol

Je A
500 MWW, —— .
iy

300

200

100

10 12 14 16 18 20 22 24 26
[min]

Evaluation pf:
Method:
Mixer:
Moisture of{flour:
Consistency:
Water absofption:

Water absofption:

Dough devdlopment tinye:
Stability:

Degree of spfténing (ICC):

Date:

Operatot:

300.g

14,3 %

519 FU with water absorption: 57,5 %
62,0 % (corrected for 500,0 FU)

62,3 % (corrected to 14,0 %)

11,3 min

12,5 min

6 FU

Farinograph quality number (FQN):

Remarks:

20

146

Figure B.4 — Two peaks flour
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B.5 High stability flour

[FU]

ISO 5530-1:2013(E)

Fatinagraim

700

600

500

400

R
7
]
3
3

e ol i

300

200 v»

100

0 = | . | | | A . .
0 4 12 16 20 24 28 32 36 406\ 44 45 52 56 60
Q [min]
Evaluation of: Date: QQ
L. N
Metlhod: Operator: S\Q
Z
Mixgr: 300g O
Moigture of flour: 14,9 % A’\Q
Congistency: 506 P‘k@Vith water absorption: 56,0 %
Water absorption: @69% (corrected for 500,0 FU)
Water absorption: @ *57,1 % (corrected to 14,0 %)
Dough development time: OO 2,2 min
Stability: O 53,2 min
N\
Degree of softeni C): 22 FU
Fari 1ograph®?ﬁty number (FQN): 46
Remarlg?% Conditioned grain at 15 % of moisture. Flour with 24 }j of rest.
Figure B.5 — High stability flour
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