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Abstract: In this paper, we focused on evaluating the quality of work of the IMPRESS 3160 V MASTER baler with a variable chamber from
Pottinger, designed for harvesting bulk forage. The research was carried out during the silage of red clover, with the main goal being to
analyze the influence of different driving speeds and technical settings of the machine, such as the number of active cutting knives, on the
quality of the resulting bales. The results point to specific combinations of technical parameters and speeds that lead to the optimization of
harvesting and increase the quality of the forage. The findings can serve as a basis for more effective use of the machine in practice and for

achieving higher productivity and nutritional value of the silage
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1. Introduction

The presented contribution focuses on evaluating the quality of
work of selected machines for harvesting forage. We will take a
closer look at the process of silage making, this process is very
important in the production of high-quality forage base for livestock
[3]. Silage making is a rather specific method of preserving forage,
therefore it is necessary to ensure good timing and choose
appropriate technological procedures to ensure high quality and
nutritional value. This process includes harvesting, processing,
storage and fermentation of forage, while the correct harvesting
technique is crucial for minimizing losses and improving production
efficiency [5].

The agricultural machinery market offers a wide range of
products, this technology differs in its features and performance
parameters [7]. For this reason, it is necessary to carry out this
research, in which we want to find out how the Péttinger IMPRESS
3160 V MASTER baler works. To find out how effectively it works
and what advantages a particular baler provides, it is necessary to
carry out several measurements and compare the achieved values
[1]. The results of this work can provide important information for
farmers and agricultural technology experts interested in optimizing
forage harvesting and processing processes [9]

2. Materials and Methods

The aim of the work was to evaluate the quality of work of the
selected equipment for harvesting forage. We focus in detail on the
quality of harvesting of the Pottinger IMPRESS 3160 V MASTER
round baler, we place high quality requirements on it. Harvesting
efficiency, packaging quality, reliability and technical parameters,
as well as their impact on overall performance in agricultural
practice are key aspects of the practical part [2]. At the same time,
in the paper we focused on identifying the optimal parameters and
conditions that allow achieving the best results when using these
machines in the conditions of a specific agricultural enterprise.

We measured the weight of the packages on a weighbridge
located in the company (Fig. 1). This scale provides accurate results
and can weigh heavy loads [4]. When handling the packages, we
were helped by a manipulator, which is designed for loading and
unloading heavy objects. The manipulator grabbed each package
separately, and we weighed the packages individually. We recorded
the measured package weights in Tab. 1, where we systematically
processed all the data [7].

Tab. 1 Data on the diameter and weight of bales at a certain speed

Bale diameter Speed Weight
140 cm 15 km/h 1200 kg
140 cm 12 km/h 1180 kg
140 cm 9 km/h 1140 kg
120 cm 15 km/h 860 kg
120 cm 12 km/h 830 kg
120 cm 9 km/h 800 kg
80 cm 15 km/h 400 kg
80 cm 12 km/h 390 kg
80 cm 9 km/h 380 kg
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Fig 2 Area where the research was conducted

We measured the driving speed on a selected plot, and before
carrying out the measurements it was necessary to set the correct
parameters for the subsequent baling operations. It was necessary to
set the correct pressures on the rollers, as well as the number of
cutting knives, to ensure optimal bale quality [8]. To measure the
working speed, we marked a 100-meter section on the plot using a
measuring tape. We marked the beginning and end of the tracks
with a spray that we applied to the soil to have an accurate
orientation for the measurements. Before the measurement itself, we
carefully checked whether the tractor reached the required engine
and PTO speeds [6]. We carried out the measurement at three
different driving speeds of the tractor and during each measurement
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we set the required speed on the tractor and monitored its
compliance. We recorded the measured values in Tab. 1.

The company where the research was conducted provided us
with a specific area for the purposes of measurements. The
precisely recorded area is shown in the following figure 2. It is a
area with the serial number 1-G, located in the cadastral area of
Partizanska Lupca. The plot has an area of 33.26 ha and at the time
of the research, red clover was being grown on it for the third year
[71.

During the research, we used a Péttinger IMPRESS 3160 V
MASTER baler, which is one of the modern professional machines
designed for pressing round bales. This baler is equipped with a
variable baling chamber, thanks to which it can create bales with
different diameters. This flexibility allows the baling process to be
adapted to current field conditions and user requirements, thereby
increasing the efficiency and economy of work [7].

The baler is designed to process a wide range of forages from
dry straw, through hay, to dense and moist silage materials. Its main
advantage is the unique material flow solution using the LIFTUP
system, in which the cutting knives are located above the rotor. This
design creates the so-called tangential material flow, i.e. an oblique,
smooth flow of material directly into the baling chamber, which
ensures a reliable and even start to bale formation, minimizes the
risk of blockages and contributes to even layering of the bale [7].

3. Results

Tangential material flow (see Fig. 3) is a specific method of
guiding the forage through the baling chamber, where the material
passes through the rotor and is directed at a tangential angle into the
chamber. This method ensures a smooth and even feed of the
material without blockages and accumulations, which is particularly
advantageous for difficult-to-process crops such as wet hay or
short-cut straw. Tangential flow technology is unique to Pottinger
balers (Fig. 4), and other baler brands do not use this system. Other
balers use conventional material guidance, which can cause delays
or blockages when processing heavier materials. Tangential flow
ensures a more efficient baling process and minimal downtime,
thereby increasing the quality and speed of processing (Pdottinger,
2017).

Fig. 3 Forage guidance in tangential flow

The VARIOCUT cutting system in this model allows the
activation of up to 16 knives, with a knife spacing of 72 mm, which
determines the theoretical length of the chop. The knives are of the
TWIN BLADE type, i.e. double-sided and rotatable, which extends
their service life and increases cutting efficiency. Their replacement
or rearrangement is significantly simplified thanks to the EASY
MOVE system, which forms the support frame of the retractable
knives (1.). This frame can be conveniently and safely extended
outside the baling chamber, which allows the knives to be replaced
while standing, outside the risk area of the rear of the machine [7].
Another important parameter is the machine's ability to achieve a
consistent theoretical chop length of 72 mm across the entire width
of the bale. The material thus treated is better compacted, resulting
in compact and stable bales that are easier to handle, store and

34

ensure higher feed quality. Thanks to these technological solutions,
the Pottinger IMPRESS 3160 V MASTER baler is an efficient and
reliable tool for baling bulk forage. Its high technical level and
practical advantages make it an ideal machine for farmers who
place emphasis on performance, output quality and reducing losses
during harvesting [7].

Fig. 4 Clover pressing

The research focused on silage baling in order to evaluate the
quality of the selected baler's work at different travel speeds and
technical machine settings. The measurements were carried out
under real agricultural production conditions, while we also
monitored the influence of hydrometeorological factors, such as
temperature and relative humidity and the duration of sunshine.
These conditions played a key role in assessing the baling process
and the quality of the resulting silage.

Results of the evaluation of cutting quality and travel speed
during baling

As part of the research, we carried out measurements without
using cutting knives during baling, at three different tractor travel
speeds. The aim was to find out what effect travel speed has on the
length of the processed material particles. Despite the fact that no
device was used in this baling, we found slight differences in the
length of the material particles depending on the travel speed. The
average length of the first sample (Fig. 5) at 15 km/h reached 227
mm. At a lower operating speed, the length of the processed
material increased. For this reason, at 12 km/h we measured an
average value of 232 mm and at a travel speed of 9 km/h we
measured a length of 238 mm. The longest stalk that we measured
during this measurement had a length of 325 mm and the smallest
length was 159 mm.

Driving speed

12 kmfh

average length of clover

stalks mm
-4

15 km/h 9 km/h

working speed km/h

Fig. 5 Chop length and travel speed without using cutting
blades
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Fig. 6 Image of the length of the processed material without
using cutting knives

The use of knives in baling has several significant advantages.
The knives ensure uniform and precise cutting of the material into
smaller particles, which contributes to better digestibility of the feed
for animals, while also making the baling process more efficient,
including more efficient removal of air from the bales. This process
allows nutrients such as proteins and carbohydrates to be better
absorbed in the digestive tract, which increases the nutritional value
of the feed. In addition, cutting the material ensures uniform and
high-quality baling, which results in more compact and stable bales
that are less susceptible to damage and disintegration during
storage. On the other hand, if knives were not used, the material
would be baled at its original length, which would have several
negative consequences. Without cutting, the bales would be less
homogeneous, as longer stems and fibers could not be compressed
evenly, which could lead to less strong bales. In addition, uncut
material would have lower digestibility, as longer fibres would be
more difficult to break down in the animal's digestive system, which
would reduce feeding efficiency. Not using knives would therefore
lead to lower bale quality and reduced nutritional value of the feed,
which could have a negative impact on animal health and
productivity.

The results of measurements under different conditions showed
that using cutting knives at different travel speeds achieved the
optimal length of the material particles, which contributed to a
better distributed baling and higher feed quality, confirming that a
higher working speed guarantees better cutting quality. The use of
knives therefore significantly contributes to improving the overall
baling process and increases the quality and efficiency of haylage
processing.

4, Conclusion

The results of this research provide practical information for
agricultural enterprises that use or are considering using the
Pottinger IMPRESS 3160 V. MASTER baler. The values
determined for different settings of the number of cutting knives
and working speeds allow for a more precise determination of the
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optimal machine configuration depending on the production goal
(e.g. achieving maximum compaction, shorter chop or higher
throughput).

The measurements showed that a higher working speed in
combination with a higher number of knives engaged leads to a
more significant shortening of the chop, which has a direct impact
on the compaction of the bales and their nutritional value. The
knowledge gained can be applied to optimize the baler settings
depending on the type of farm animals for which the material is
intended, taking into account different agro-climatic conditions, as
well as to effectively plan the collection and storage of the material.

The obtained data can serve as a basis for making decisions
about the purchase of agricultural machinery, for training machine
operators or as part of technological procedures within the internal
regulations of the agricultural enterprise. Last but not least, they can
be used to optimize fuel consumption and reduce the costs of
handling, wrapping and storing bales, as a smaller number of well-
pressed bales is an advantage in terms of logistics and silage
quality..
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