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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 normaily 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, govern-

mentai and non-governmental, in iiaison with iSO, aiso take part in the work.

Draft International Standards adopted by the technical committees are circulated to
the member bodies for approval before their acceptance as International Standards by
the 1SO Council. They are approved in accordance with ISO procedures requiring at
least 75 % approval by the member.bodies, voting,

International Standard ISO 5690/1 was prepared/by Technical Committee ISO/TC 23,
Tractors and machinery for agriculture and forestry.

This second edition cancels and replaces the first edition (1SO 5690/1-1982) annex A
of which has been revised technically.

Users should note that all International Standards undergo revision from time to time
and that any reference made herein to any other International Standard implies its
latest edition, unless otherwise stated.
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INTERNATIONAL STANDARD

1SO 5690/1-1985 (E)

Equipment for distributing fertilizers — Test methods —
Part 1: Full width fertilizer distributors

0 Introduction

The aim of this part of ISO 5690 is to harmonize the testing of
full width solid fertilizer distributors, first to fix the variable con-
ditions of laboratory testing, and second to give guidance for
field test conditions.

The laboratory tests determine the influence of forward speed,
flow rate, fertilizer level in hoppers, bumps and transverse
tilting.

Optional field tests (see annex B) will complete the laboratory
tests by describing the influence of slope, the condition of the
ground and of the wind.

1 Scope and field of application

This part of ISO 5690 specifies a test method for equipment for
full width distribution of solid fertilizers; it applies to agricultural
full width fertilizer distributors!

NOTE — Equipment designed for distributing microgranular pesticides
or herbicides is excluded. Part 2 of ISO 5690 deals with distributors of
fertilizers in lines. (See ISO 3339/0 for the classification.)

2 References

ISO 500, Agricultural tractors — Power take-off and drawbar
— Specification.

ISO 565, Test sieves — Woven metal wire cloth, perforated
plate and electroformed sheet — Nominal sizes of openings.

ISO 3339/0, Tractors and machinery for agriculture and
forestry — Classification and terminology — Part 0 : Classifica-
tion system and classification.

ISO 3534, Statistics — Vocabulary and symbols.

ISO 3789, Tractors, machinery for agriculture and forestry,
powered lawn and garden equipment — Location and method
of operation of operator’s controls —

Part 1: Common controls.

Part 2: Controls for agricultural tractors and machinery.
ISO 3944, Fertilizers — Determination of bulk density (loose).

ISO 5698, Agricultural machinery — Hoppers — Manual
loading height.

ISO 5699, Agricultural machines, implements and equipment
— Dimensions for mechanical loading with bulk goods.

3 Definitions

The definitions relating to the distribution of fertilizers will be
covered in ISO 3339/5.

For the purpose of this part of ISO 5690, the following defini-
tion applies.

application rate (of fertilizer): The quantity, expressed as
mass or volume, of fertilizer distributed per unit length or unit
area.

4. -General test conditions

NOTE — The manufacturer or his representative shall be entitied to be
present at‘the tests.

4.1 Fertilizer distributor

4.1.1 Selection

The fertilizer distributor to be submitted to testing may be
selected by the representative of the test station in agreement
with the manufacturer.

The fertilizer distributor shall, in every regard, be strictly in ac-
cordance with the specifications which the manufacturer is re-
quired to send to the test station in writing.

The test report (see annex C) shall specify how the distributor
to be tested has been selected.

4.1.2 Manufacturer’s instructions

The distributor shall be used in accordance with the instruc-
tions given in the manufacturer’s user’s handbook, to avoid in
particular the use of fertilizers which are specified as not
suitable for the machine. Any restrictions of this kind should be
specified in the test report.

4.1.3 Checking of specifications

During the checking of specifications, the distributor shall rest
on a solid horizontal surface.
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4.2 Fertilizer
4.2.1 Types of fertilizer used for the tests

Carry out, unless indicated otherwise by the manufacturer of
the machine (comment in the test report), each of the perfor-
mance tests with the following types of fertilizer :

— type a: a powdered fertilizer;
— type b: a granular fertilizer;
— type c: a crystalline or prilled fertilizer;

— type d: optionally, any other fertilizer which the test
station considers of sufficient importance and the
physical properties of which differ from those of the fer-
tilizers indicated above.

4.2.2 Physical properties of the fertilizer

Determine the physical properties of the fertilizer used in the
tests (see annex A) : particle size, (loose) bulk density,
moisture content, angle of repose. (The last two are under
study.) These values shall be noted in the test report.

4.3 Filling of distributor

Fill the hopper with the fertilizer in accordance with 'the
specifications of the manufacturer of the distributor immedi-
ately prior to testing so that there is no time forsettling or con-
solidation. »

4.4 Test procedure

The tests shall be carried out on an even, horizontal and hard
surface, either indoors or outdoors. In the case of outdoor
testing, for mandatory tests, the wind speed shall not exceed
2 m/s; for optional tests, the wind speed shall not exceed
7 m/s.

If the tests are carried out on concrete or on the ground,
precautions shall be taken to avoid ricochet.

The p.t.o. rotational frequency shall be that for which the
distributor is designed. The p.t.o. rotational frequency on the
tractor shall be in accordance with ISO 500.

If the manufacturer provides different instructions, the rota-
tional frequency used shall be quoted in the test report. Prior to
testing, check the p.t.o. rotational frequency.

The forward speed at which runs are made shall be constant.
The forward speeds for testing are 8 km/h or 15 km/h by
choice of the manufacturer, except for tests on the effect of
forward speeds. The distributing mechanism shall be at the
same height above the fertilizer-collecting receptacles (for ex-
ample the upper edge of the containers) as that recommended
by the manufacturer for work above ground or crop.

1) For the optional tests, see annex B.

4.5 Distribution application rates

The planned distribution quantities are as follows :

a) powdered fertilizers: 600 kg/ha and maximum and
minimum quantities currently used in agricultural practice
for this type of fertilizer;

b) granular fertilizer: 400 kg/ha and maximum and
minimum quantities currently used in agricultural practice
for this type of fertilizer;

c) crystalline or prilled fertilizer: 150 kg/ha and manxi-
mum and minimum quantities currently used in agricultural
practice for this type of fertilizer.

The transverse tests for evenness shall be carried out at rates
a), b), c), and with the maximum quantity and the minimum
quantity as shown by the manufacturer in the features of the
equipment.

The longitudinal tests shall also be carried out with rates a), b)
and c).

4.6 Devices for receiving fertilizer

The collecting containers shall have external dimensions of
either 1 000 mm x 250 mm, or 500 mm X 500 mm and shall
have) a-minimum depth of 150 mm. However, for full-width
distributors;” only' containers of 1 000 mm x 250 mm shall be
used:

Measures shall be taken to avoid spillage by ricochet out of the
containers, such as

= 8(interlocking‘insertsfor dividing the containers into cells
of dimensions 50 mm x 50 mm, with a height not ex-
ceeding half the height of the container (see figure 1);

— unstretched net (see figure 2) draped over the con-
tainers.

5 Mandatory tests"

5.1 Evenness of transverse distribution

5.1.1 Arrangement of containers

Containers (see 4.6) placed side by side with their edges parallel
to the ground surface shall cover the total distributing width so
that their longitudinal axis is parallel to the forward axis of the
distributor.

If it is necessary to allow spaces between the containers for the
passage of tractor wheels, these shall be as small as possible
and shall be a multiple of the width of a container.

5.1.2 Procedure

Carry out the test at 8 km/h or 15 km/h with a half-full hopper
but with a quantity of fertilizer not exceeding 2 t.



Distribute each quantity envisaged (see 4.5) in at least two runs
without intervening weighing so as to eliminate the influence of
lengthwise distribution unevenness. The number of runs shall
be sufficient to ensure that the amount collected by a container
allows weighing with a minimum accuracy of 1 % (0,1 g per
10 g).

Successive runs shall be perfectly coincident with each other.
The number of runs and the quantities distributed shall be
quoted in the test report.

Weigh the fertilizer collected in each container.

5.1.3 Tilt (to simulate transverse imbalance)

Repeat the previous test

— in the case of trailed equipment by driving one of the
wheels of the distributor on to moving rollers raised
100 mm;

— in the case of mounted equipment, by driving one of
the wheels of the tractor on to moving rollers in order to
give a lateral inclination of 7 % (in the case of adjustable
track widths, use the maximum width setting).

5.2 Evenness of longitudinal distribution
5.2.1 Arrangement of containers

5.2.1.1 Case of full-width distributors

Arrange the containers side by side‘in five‘rows.10‘mlong 'so
that their longitudinal axis is perpendicular to the forward axis
of the distributor.

These five rows are arranged as follows:
— one on the axis of the distributor;

— two to the right and two to the left of the axis so that
the outer edge of the outer row is located at the end of the
theoretical working width given by the manufacturer and
the middle row is at the same distance from the outside row
as from the centre row.

In order to limit the number of containers to be used, each side
may be tested in succession. The centre row can be dispensed
with for trailed distributors with a small space between wheels.
The two intermediate rows are then placed as close as possible
to the run of the outer edges of the tyres.

5.2.1.2 Case of centrifugal distributors
A single row of containers is necessary.
This row is located between the wheels of the distributor
and/or of the tractor, or, in the case of a narrow-tracked trailed

distributor, on the outside of the wheels but as near as possible
to the run of the outer edges of the tyre.

5.2.2 Procedure

Distribute each quantity envisaged (see 4.5) in a single run.
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5.2.3 Effect of forward speed

Carry out this test for distributors fitted with a dispersing
mechanism which is land-wheel driven. Perform the test at
8 km/h or 15 km/h, and at the maximum speed shown by the
manufacturer, using the opening adjusted to the quantities en-
visaged (see 5.5) and a half-filled hopper but with the quantity
of fertilizer not exceeding 2 t.

5.2.4 Effect of bumps (mandatory for trailed distributors
and optional for mounted distributors)

Repeat the test conditions (see 5.2.3) with only the speeds
of 8 km/h or 15 km/h and maximum.

Place in the path of the trailer, or of the tractor if the equipment
is mounted, and perpendicular to the axis of displacement, an
obstacle 200 mm long and 80 mm high, preceded by a ramp of
250 mm minimum length and having a width greater than that
of the tyres, allowing the machine to rise 80 mm above ground
level.

In the case of a trailer, the wheels of the distributor shall pass
over the obstacle but those of the tractor shall not.

5.3 Programming of mobile tests
In order to avoid unnecessary duplication of tests, certain tests
can be eliminated as being of no interest and for others one run

can be used for two tests (see the table).

Table — Programming of mobile tests

Appli- Type
Test Speed cation | of ferti-
rate lizer
km/h kg/ha
Type No. (see 4.4) (sege 4.5) [(see 4.2.1)
a) Transverse 101 8or 15 min. aorc
regularity 102 | 8or15 |6000r150| aorc
1) horizontal 103 | 8or15 max. aorc
distributor 104 | 8or15 min. b
105 | 8or 15 400 b
106 | 8or15 max. b
107 | 8or 15 min. dv
108 | 8or 15 max. dn
2) inclined 109 | 8or15 min. aorc
distributor 110 | 8or 15 max. aorc
111 8or 15 min. b
112 | 8or 15 max. b
113 | 8or 15 min. dv
114 | 8or 15 max. dv
b) Longitudinal 201 | 8or 15 600 a
regularity 202 | 8or 15 400 b
1) without 203 | 8or15 150 c
bumps 204 | optimal 600 a
205 | optimal 400 b
206 | optimal 150 c
207 max. 600 a
208 max. 400 b
209 max. 150 c
2) with bumps 210 | 8or 15 600 a
211 | 8or 15 400 b
212 | 8or 15 150 c
213 max. 600 a
214 max. 400 b
215 max. 150 c

1) Optional.
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5.4 Rate tests
Measures shall be taken to collect all the fertilizer.
Carry out the tests with the types of fertilizer envisaged (see

4.2.1) with the hopper half full but the quantity of fertilizer not
exceeding 2 t.

5.4.1 Effect of flow adjustment

Use a sufficient number of adjustments to establish the
approximate shape of the curve representing the flow in re-
lation to the position of the control lever (five tests per type
of fertilizer) by covering the range of flow shown by the manu-
facturer.

The duration of each test shall be such that a quantity of fer-
tilizer sufficient to be weighed can be obtained. It should not be
less than 30 s. In order to convert flows expressed in kilograms
per second into quantities expressed in kilograms per hectare,

use the optimum working width as previously established in
5.1.

5.4.2 Effect of the level of fertilizer in the hopper

Adjust the feed setting so as to obtain a flow as near as possible
to 0,1 kg/s per metre of distribution width.

Fill the hopper, unless its capacity is in excess of 2 t, in which
case use 2 t.

Start up the feed mechanism.

Take samples over a period of 1 min at regular intervals during
emptying until complete emptying is achieved.

This test will be limited to fertilizer type a.

6 Results

6.1 Transverse distribution

6.1.1 Weighing

Weigh the quantities collected in each container separately.
Divide each of these values by the number of runs in order to
determine the mean quantity distributed per run, and illustrate
using a histogram.

For ease of comparison of the results, the following scales are
recommended:

— horizontal axis : 1 cm per 1 m;
— vertical axis : 1 cm per 20 %.

(See the graph in figure 3.)

6.1.2 Degree of unevenness of transverse distribution

The degree of unevenness shall be shown by the coefficient of
variation (see ISO 3534), a, given by the equation

SIS

where

s, the standard deviation, is given by the equation

1
= . — 2
s \/n 1 E (x; — X)

in which

n is the number of containers;
X; is the amount collected in each container;

X, the absolute mean, is given by the equation

A nA v
X =—Z Xy
n

6.1.3 Working width

6:1.3.1 O:Full-width distributors

The optimum width of work of full-width distributors shall be
that stated by the manufacturer.

6.1.3.2 Centrifugal distributors

The test station shall determine the optimum width by using
the histogram (see 6.1.1). This shall be established by using the

methods described in the two following cases:

a) for circular distribution, superposition by translation of
the histogram,

b) for to-and-fro distribution, superposition by translation
of the histogram with its mirror image,

to plot the graph of the coefficients of variation.
In agreement with the manufacturer, the lowest coefficient of

variation corresponding to a working width compatible with the
way of using the fertilizer shall be taken.

6.1.4 Irregularities of transverse distribution on sloping
ground

Establish the results in accordance with the principles specified
in 6.1.2 and 6.1.3.



6.2 Longitudinal distribution

6.2.1 Forward speed index

Evenness of longitudinal distribution shall be recorded and a
graph shall be prepared for each row of containers. Should no
particular unevenness be found in the longitudinal distribution,
show the standard deviations on the test length by summariz-
ing the extent of the variations. If significant cyclic variations
occur, show their origin and amplitude, if necessary after tak-
ing careful measurements.

6.2.2 Effects of bumps

Follow the same procedure as in 6.2.1.
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6.3 Rate testing

6.3.1 Flow adjustment effects

Prepare a graph showing the correlation between the control
lever positions and flow (see figure 4).

6.3.2 Effects of fertilizer level in the hopper

Note the results as a percentage in relation to the first re-
cording.

7 Test report

A typical model of a test report is shown in annex C.
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Dimensions in millimetres
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A-A

Interlocking inserts for
dividing the container into 100 cells

250

|

250

/'
\.
150

B-B

Figure 1 — Example of a fertilizer-collecting container for fertilizer distributor tests
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Figure 2 — Example of arrangement of a protective net over the containers to
protect against ricochet
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Figure 3 — Schematic example showing evenness of transverse distribution
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Figure 4 — Schematic example of flow test
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