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— Alignment of their methods with the one proposed will thus facilitate
exchange and comparison.

This document is being issued in the type 2 Technical Report series of
publications (according to subclause G.6.2.2 of part 1 of the IEC/ISO Di-
rectives) as a “prospective standard for provisional application” in the
field of harvesting because there is an urgent need for guidance on how
standards in this field should be used to meet an identified need.

This document is not to be regarded as an “International Standard”. It
is proposed for provisional application so that information and experi-

enceofits—use—in plabﬁbc nray be ya‘lilclcd. Comments—om the content

of this document should be sent to the ISO Central Secretariat.

A review of this type 2 Technical Report will be carried out not later than
two years after its publication with the options of: 'lextensior} for another
two years; conversion into an International Stapdard; or withdrawal.

Annex A of this Technical Report is for information only.
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Forage harvesters — Method of determining by screening and
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his Technical Report gives a test method to determine the particle sjze distribution of ch

can be used to evaluate forage harvesting machine and handling.equipment variables, a
physical length in animal feeding trials.

his Technical Report may be used to determine the particle\size of chopped forage material
on process yields particles such as that material produged by shear-bar type forage harvest
bd for use on material produced by flail-type harvesters\where substantial fractions of the m
remely long.

his Technical Report is intended for use in the field as well as in the laboratory. It is intended
pd forage samples without drying them first;

Other methods of determining and expressing particle size of chopped forage materials exist: ann
hese methods.
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Table 1 — Dimensions of square-hole screens for test purposes

Screen Nominal size opening Square hole diagonal Screen thickness Open area
No." mm mm mm %
1 19 26,9 12,7 45
2 12,7 18 9,6 33
3 6,3 8,98 4.8 33
4 3,96 5,61 3,1 39
5 1,17 1,65 0,64 41,5
Pan - - — —
1) All screeps are aluminium sheets or plates, except screen No. 5 which has 14 mesh woven wire, cloth wjith
0,64 mm diameter wires.
Dimensions in millimetres
Screen box Tapered louvres
Crank clrcle
Slider block pivat
/for screen box
/—— Screens below
Figute 1 — Top view of forage particle separator showing screen motion and feeder position
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Dimensions in millimetres
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Figure(2)~— Schematic diagram of forage particle separator

2.3 The screen shaker_shall drive the screen stack at a frequency of 2,4 Hz + 0,08 Hz.
2.4 The shaker should be operated with the screens level.

2.5 A weighing balance having an accuracy of at least + 0,5 g shall be used for weighing the praduct.

3 Method of screening

3.1 Uncompressed samples of 9 dm?® to 10 dm® of forage should be used. Samples of 2 dm?® to 3 dm? of ma-
terial may be used if extra care is taken to recover the material from each screen. For field work, the larger
samples are usually preferred. The sample volume size should be reported with the data.

3.2 Place the sample on the top of the sample feeder (near the closed end) above the top screen of the screen
set and operate the shaker for 120 s.

3.3 The tapered louvres on the feeder should be preset to feed the sample to the top screen in 20 s to 30 s.
The louvres may be inclined to change the feeding time. This adjustment is made using successive trials with
practice samples similar to the crop material to be evaluated for particle size distribution.
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3.4 Material on each screen and bottom pan shall be weighed and recorded.

3.5 If the amount retained on the top screen exceeds 1 % of the total sample mass, representative sub-
samples should be obtained from this screen and measured manually. The average length may then be used
in the data analysis as geometric mean length X,.

3.6 The screening process should be repeated to produce three sets of data. These data sets may be aver-
aged or analysed separately with the procedure specified in this Technical Report.

3.7 A representative sample of the unscreened material shall be used for moisture content determination.
Moisture confent (wet basis) shall be reported along with particle size data.

3.8 Screen ppenings shall be kept free of forage particles so that effective screening can be accemplighed.
A stiff bristle [cleaning brush, or compressed air, is useful for cleaning screens which have become ciolged
with forage pprticles. Screens may need to be cleaned periodically to remove plant residueymaterials. Plant
residues may] be removed by washing with water containing a detergent. Screens and the(patticle sepafator
shall be air-dfied before use.

3.9 |If static plectricity becomes a problem when separating dry forage materials, (iquid laundry static coptrol
may be sprayed lightly onto the sample before separating.

4 Data anjalysis

4.1 Mass distribution

Analysis of mass distribution of all chopped forage materials s based on the assumption that these distri-
butions are Igpgarithmic normally distributed.

4.2 Calculation of particle size

4.21 The sife of particles shall be reported in terms of geometric mean length, x, and standard deviatign, o,
by mass.

4.2.2 Calculpted values are obtained assfollows:

N in &
_ A lmn x)
In X =— — Q)
2.
— —\2
me("‘ X = X)
(Ino)’ = (2)
D
where
X; is the geometric mean length of particles on i" screen:
X; = X X ) ... (3
in which
X; is the diagonal of screen openings of the i screen;
X -1 is the diagonal of screen openings in next larger than the i" screen (just above in a set);
NOTE 3 X, is measured manually as described in 3.5. If it is less than 1 % of the total, it is treated as zero.
m is the mass on i"" screen (actual mass or percent of total, decimal or percent form).
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4.2.3 Material passing through screen No.5 and collected in the pan shall be considered to have a geometric
mean length of 0,81 mm. This becomes X; in equations (1) and (2).

4.2.4 An example of how the equations may be used to find geometric mean particle length and standard
deviation for a sample data set (see table 2) follows.

Table 2 — Percent mass distribution of chopped alfalfa sample

Screen diagonal Percent total mass on screens Cumulative undersize
Screen No.

mm % %

26,9 38 96,2
p 18,0 8,1 8811
B 8,98 251 63,0
d 5,61 26,9 36,1
J 1,65 34,2 1,9

Pan — 1.9
100,0

The av
equatio
particle

X 9

_‘x.2 =

+./8,98 x 18,0 =127 mm

Equatigns

X

o =

=* eXp

s in each fraction:

=48 mm

J18,0%x 26,9 =22 mm
- ./5,61%x898 =71 mm

+./1,65x 5,61 =3,04 mm

+ 0,82 mm

(1) and (2) are used to obtain

0,038 In(48) + 0,081M(22) + 0,251 In(12,7) + 0,269 In(7,1) + 0 342 In(3,04) + 0,019 In(0,8?

brage measured length of the particles on the top screen (No:1) was 48 mm. This becqmes X, in
hs (1) and (2). Equation (3) and the above information are used to obtain the following mean

engths for

v

0,038 + 0,081 + 0,251 + 0,269 + 0,342 + 0,019

48 of 22 of 12,7
595 >+0,081 In (———6,95 )+0,251 In (———5,95

+
L

0,038 + 0,081 + 0,251 + 0,269 + 0,342 + 0,019
0,269 lnz( 71

™ 0,038 ln"’(

exp

1/2

=2,26

0.038 + 0081+ 0251+ 0269 + 0342 + 0019

:|=6,95 m

3,04 of 0,82
505 )+0342 In (W)+o,o19 In (Eﬁs—) ]

4.2.5 Graphical solutions for geometric mean length and standard deviation may be obtained by plotting the
results on logarithmic normal probability graph paper. Figure 3 shows an example of a plot of the data from

424, where
X = Xs is the particle length at the 50th percentile;
Xgq is the particle length at the 84th percentile;
o= ;—% is the standard deviation.
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