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he increased practice of mulching and

direct seeding bring a higher require-
ment of the finely chopped straw. It is neces-
sary to evenly distribute this straw across the
whole working width of the combine harves-
ter. Any remaining longer pieces of straw can
cause problems during sowing and also, due
to the slower rotting process, to disturbances
in the growth of the following crop.

Aims of Research

Research is being carried out as to whether
the operation of the combine harvester can
be improved by changing the method of
feeding the straw into the chopper. To date
the usual method was letting the straw fall
freely from the chute of the harvester into the
chopper. This is to be replaced by various
rollers and belts to compact the straw and
clamp it only on one side. The aim is to ei-

ther increase the quality of the chopping,
with the same amount of power, or to reduce
the power consumption without reducing the
straw chopping quality. [1].

Realisation

Two guiding devices, of which one works
with feeding rollers and the other with feed-
ing belts, have been developed. The existing
test rig [2] was extended to include a straw
walker in the right proximity to the chopper
in order to simulate the actual working con-
ditions as closely as possible.

Fig. 1 shows the various feeding devices in
relation to the intake funnel, used to date.

The intake rollers work with a speed of
120 rpm. Star shaped profiles are fixed onto
the rollers, which are spaced at 100 mm from
each other. These are in close proximity to
the flail knives.

Zufuhririchter
infake funnel

1: Schlegelmesser flail knife
2: Querschneidel cross bar
3: Gegenmesser/ counfer knife

4; Bremskantel casing step

5 Sternprofilf star

Fig. 1: Feeding devices

Einzugswalzen
infake raflers

Zufihrbander

conveyor belfs (=)

59 LANDTECHNIK 5/2004



Einlauftrichter Zufuhrwalzen Zufuhrbandesr
intake funne! intake rolfers conveyor beifs
torque of chopoer 20m, |
|.-—— dlding Fierage
1504 | s | 154H
E: I ':;I 100 | /. ‘ 'Il b 1004 l “l
B | | j | . : i Ind
] | Ilr-lﬂjil 'I!J '1. | L rl—_.f |'h"'_' A Iil-" (‘I]ﬁ J*]’lf iT| -‘iJiII'. |
E— - sol A4 1 H % 'l - L/ Y|
‘]ﬂ l‘h I ! 1. ¥ '|'.,| |; | UL ;'l-
oW ) X i o | W
18 20 22 24 26 28 30 32 18 20 2 M 3B M W 12 18 XN R M M 28 M 12
time [s] time [s] time [s]

Fig.2: Course of chopper torque for different feeding devices

The conveyor belts run at a speed of
1,1 m/s with a minimum distance of 75mm.
In order to reduce slipping between the straw
and the belts, these have been furnished with
cogged baffles.

The cross bar and counter knifes as well as
the casing step still find utilisation.

Measuring Technology

The power consumption of the straw chopper
is calculated by means of a torque measuring
hub integrated in the drive combined and a
speed sensor.

The rotational speed adjustment of the
electrically controlled feeding devices is in-
finitely variable by means of a frequency
converter, which also enables a torque mea-
surement.

The straw chopping quality can be ascer-
tained with the aid of a cascading sieve. A
sample of the material is fed through slight-
ly sloped oscillating diminishing gauged
sieves. The higher the percentage of the
straw caught on the larger sieves (30 mm and
67mm), the worse the quality of the chop-
ping and the higher is the amount of rejec-
ted straw, with a length of up to 25cm [2].

Test Results

Using feeding devices increases the quality
of the chopping. Should a chopper with cross
bar and counter knife as well as the casing
step be used, then the use of feed rollers or
conveyor belts result in a considerable
decrease in the amount of over long straw
(sieve size 30mm and 67 mm) without a con-
siderable increase in very fine particles
(sieve size 2mm) which are difficult to dis-
tribute.

While the average power consumption re-
mained constant when using feed rollers, the
consumption increased by up to 20% when
using conveyor belts. Due to the fact that one
roller only requires 300 W and a conveyor
belt 800 W in order to transport the straw, the
additional consumption incurred by the
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feeding devices is negligible.

The even distribution of chopper use is
shown in Fig. 2. The measurement records
show the torque of the chopper during the
tests, at a feed speed of 3kg/s with a chopper
speed of 95m/s (3500rpm) when using a
chopper with cross bar and counter knife as
well as the casing step.

With regard to the torque course, when
using the conventional free fall funnel vary-
ing intervals with higher and lower loads can
be seen. These can be traced back to the
forming of air pockets above the rotating
chopper as it is necessary for a certain amo-
unt of straw to gather before it can fall by
force of its own weight in one go into the
chopper [2].

On the other hand the straw coming from
the straw walker via the rollers is pressed in-
to the chopper without delay, which is shown
in the higher torque. The maximum torque
peak, which is increased by 26 percent, does

not means only higher mechanical wear, but
also requires a 26 percent higher capacity of
the motor of the harvester, which is a consi-
derable disadvantage of this alternative.

The conveyor belts enable a comparably
even run of the chopper. Although there is an
increased consumption, there is no increase
in the torque peaks in comparison to the pre-
vious version.

A possibility for reduced consumption is
shown in Fig. 3. Should one dispense of the
casing step when utilising a feed device, then
it is possible to reduce the power consump-
tion of the chopper.

In the case of conveyor belts, such dis-
pense has no negative effects on the quality
of the the chopping. The percentage of long
straw is almost halved while the power con-
sumption is 15 percent lower than the intake
funnel.

Conclusion

Feeding devices enable an improvement in
the working efficiency of the combine straw
chopper. As opposed to feed rollers with
high torque peaks, the conveyor belts enable
a even running of the chopper. The dispensa-
tion of the casing step in combination with
the use of the conveyor belts makes an in-
crease in the quality of the straw chopping
and at the same time a reduction in the power
consumption possible.

Siebabgang und Leistungsbedarf
iE sieve deposition and demand for power
40 W Einkaufiichier - Bremskante aktivert! intake funned - casing siep enabled | |
O Einzugswalzen - chne Bremskanied intake milers - casing siep disabled
[ Zufiitrbénder - ohne Bramskanie' conveyor belts - casing step disabled —
— Leistungshedar! =
= - 5q , demand for power
£
3 55
s ol
15 3=
10 =
5 I:I:I_—:n‘
0 fe:
2 4 8 16 30 &7
Sieblochdurchmesser! sieve diameter [mm)]

Fig. 3: Effect of feeding devices on chopping quality and power requirements
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