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Output of round balers

Introduction

There is available a wide and varied range of machines for dry bulk fodders harvesting
in the form of bales. Apart from the traditional strongly-pressing balers, there are machines
forming the harvested material into large cylinder or rectangular bales. Full mechanization of
large-sized bales is simpler compared to the solutions applied in the technologies based on
classic, strongly-pressing balers. Large sizes of bales with high density do not allow for
manual loading or storing activities. Round balers, characterized by a simple construction and
high reliability have become more popular and spread in many countries with well-developed
agricultural engineering. The French market of agricultural machines may serve as an
example. In two years (1984-1985) about 12.5 thousands of pick-up balers were sold and 82%
of them were round balers. A similar direction of change in production profiles was recorded
in the USA. Since 1975 the agricultural machines industry in this country has significantly
reduced the production of traditional balers for straw and hay harvesting. In just three years
(1976-1978) the output of strongly — pressing balers dropped from 26.1 thousands to 23.3
thousands. The production of round balers increased in this period from 11 thousands to 18.5
thousands. By 1979 the agriculture of this country had already got 80 thousands modern type
balers [5].

Special attention is deserved by the market of agricultural machines in Germany. The
agriculture of this country bought about 3.3 thousands of pick-up balers in the season 1993-
1994, including almost 2500 round balers. The classic pick-up balers found only 270
purchasers [3].

An analysis of the development of machines for dry bulk fodders harvesting in the
form of bales implicates concern about the reasons for this significant elimination of the
traditional strongly-pressing balers, giving way mainly to round balers. For a full answer to
this question, however, one must take into consideration the unquestionable advantages of
classical pick-up balers (high output, convenient form of the harvested material) [1, 9,12,13].

Small rectangular bales of high density ensure good exploitation of transport means
load-carry ability. Such a form of the harvested material allows to store it in rooms of
relatively small size, egg. utility attics. Thus it is possible to say, that the main reason for their
more and more limited use is not directly involved in the functioning of the harvesting
machine. Actually, it is rather concerned with the realization of further stages of this
technological process (harvesting bales from a field, storage, distribution). Large bales turned
out to be more convenient for the mechanization of the above-mentioned activities, which
allows to significantly increase the efficiency of the whole technology and at the same time
to reduce human labour [6, 8, 10].

Efficiency of round balers

A farmer faced with increasingly great economic and social challenges has to look for
more and more efficient machines. It concerns the machines used for stalk fodder harvesting,
as well. Growing areas of farms force farmers to seek machines with higher output, whose
massive application can decrease the cost of their use. Expectations of many farms can be
fulfilled by a purchase of a round baler whose exploitation advantages allow for a fast and

© Nowak Janusz. 2008

179



efficient harvesting of dry bulk fodders (straw, hay) and can be used in the technology of
green forage ensilage in the form of cylinder bales [7, 8, 11].

Results of exploitation tests on round balers conducted by numerous scientific centers
in many countries often differ significantly. Efficiency results of a machine of the same type
(model, company) obtained in one scientific institution not rarely differ significantly from
those obtained in another testing centre. Thus, a comparison of exploitation indexes is usually
difficult or even impossible, due to scarce information as to the method and conditions of
their determination. The data in table 1 can serve as an example of this situation. The round
baler of Welger company designated with the symbol RP 200 (fixed chamber, the bale
forming unit constructed with from driven rolls) obtained output in the range from 10.4 t-h™
to 12.7 th™ in tests carried out by the German Agricultural Society (DLG). The same machine
proved to be much less efficient (3.28-5.59 t-h™") in the evaluation by Tremblay, Savoie and
LePhata [13].

However, it is worthwhile to notice, that significant differences in the output of RP
200 machines result mainly from running meter mass of the collected material’s swaths and
the applied working velocities. In the experiment conducted by DLG the weight of 1 m
length swath of a hay was 2.3 kg, and the time of forming one bale (harvesting of material,
wrapping the bale, unloading) was about 75 seconds. The Canadian research results state that
the time of forming one bale was almost 300 seconds.

One of the most significant factors deciding on a reduction of round balers outputs is
the delays needed for wrapping and throwing bales out of machine [2, 13]. High efficiency of
bale forming (harvesting of material) cannot compensate for time losses resulting from
auxiliary activities. The percentage of time indispensable for wrapping and throwing bales out
of machine in the total working time of a shift depends on size and density of the formed
bales as well as on the method of their wrapping. The results of comparative tests conducted
by Fairbanks, Fransen and Schrock [4] proved that balers forming bales of large sizes (from
2.09 m’ to 3.46 m®) achieved outputs even 4 times higher than the machines with a small
volume of the working chamber (table 2).

The currently produced round balers are usually equipped with two-twine systems of
bale wrapping or with units allowing to wrap bales in a net. Compared to the traditional
wrapping (using twine), wrapping bales in a net brings significant benefits. The output of a
harvesting machine rises by about 15% then.

In numerous articles concerning evaluation of round balers it is stressed that their
output is also largely dependent on the density of shaped bales and humidity of harvested
material. The first of the mentioned factors does not directly affect the capacity of the
machine during bale shaping (harvesting of material), it merely decides on the number of
delays needed to realize the auxiliary activities (wrapping and throwing bales out of machine).
This is confirmed, among others, by the results of exploitation tests on a round baler of the
company Krone designed by the symbol 130 (bale width 120 cm, bale diameter 127 cm).
From the dependencies presented in table 3 it can be seen that the output of the round baler
was 1.1 ha-h™ during harvest of green forage with humidity of 80%. This value is only as
much as 52% of the output achieved during forming of bales from fodder dried up to 60% of
dry matter content. In the conditions of the conducted research it was shown that the density
of forage bales with low dry mass content reached about 90 kg'm™, which, compared to the
density of fodder with 40% humidity, is almost two times less.

The currently produced round balers are usually equipped with two-twine systems of
bale wrapping or with units allowing to wrap bales in a net. Compared to the traditional
wrapping (using twine), wrapping bales in a net brings significant benefits. The output of a
harvesting machine rises by about 15% then.
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Table 2 — Results of exploitation tests on balers forming round bales of different sizes [4]

Machine (manufacturer)

Item Allis Hesston Hesston Gehl

Chalmers 5400 5800 1500

Hay yield, t-ha™ 4,39 3,32 5,67 3,07
Bale weight, kg 19,61 140,59 519,28 382,09

Bale volume, m’ 0,17 2,09 3,46 2,79
Bale density, kg-m'3 111,35 67,23 150,08 136,94

Output, t-h”’ 3,25 9,82 13,98 6,25

In numerous articles concerning evaluation of round balers it is stressed that their
output is also largely dependent on the density of shaped bales and humidity of harvested
material. The first of the mentioned factors does not directly affect the capacity of the
machine during bale shaping (harvesting of material), it merely decides on the number of
delays needed to realize the auxiliary activities (wrapping and throwing bales out of machine).
This is confirmed, among others, by the results of exploitation tests on a round baler of the
company Krone designed by the symbol 130 (bale width 120 cm, bale diameter 127 cm).
From the dependencies presented in table 3 it can be seen that the output of the round baler
was 1.1 ha-h™ during harvest of green forage with humidity of 80%. This value is only as
much as 52% of the output achieved during forming of bales from fodder dried up to 60% of
dry matter content. In the conditions of the conducted research it was shown that the density
of forage bales with low dry mass content reached about 90 kg'm™, which, compared to the
density of fodder with 40% humidity, is almost two times less.

Table 3 — Results of exploitation tests on Krone 130 round baler [8]

Moisture of the harvested green Bale weight, Bale density, Output'”,
fodder (hay), % kg kg s.m.-m” hah!
80 630 82 1,1
70 590 115 -
60 535 139 1,9
50 477 155 -
40 411 160 2,1
30 339 154 -
20-30 256 133 2,0

(1)- dry matter yield of 3400 kg-ha™

Research conducted by Karys$ [8] was concerned with the harvesting of straw with round
balers differing in construction and size of chamber as well as in the method of bale wrapping. The
results of this research proved that round balers efficiency is dependent on the density and size of the
formed bales as well as on the method of their wrapping in the harvesting machine. The lowest
efficiency was achieved by the baler Z-279 Farma, whose average effective output reached 4.72 th™
(1.21 hah™). The presented value is almost two and a half times higher compared to the output of the
Polish machine. The effective output of the fixed chamber baler Rollant 46 was almost one and a half
times higher compared to the machine Z-279 Farma, which allowed to form bales of low weight. It
should also be mentioned that the most significant factor deciding on an output of a Polish round baler
was manner of wrapping the bales (one-twin system). The percentage of time for bale wrapping
(starting the unit, wrapping, opening of the working chamber, bale unloading, chamber closing) was
over 57% of the effective working time of this type of machine. This value is over five times higher
than the one in a variable chamber machine Vario Pack 1800, equipped with a net-wrapping system
(mean time of wrapping bales in a net in this machine was about 13 seconds).
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Conclusion

On the basis of literature survey it is possible to say that the output of round balers is
influenced by two main groups of factors. The first involves the parameters of the harvested
material. The highest output is achieved by round balers during the harvesting of green forage
with about 50% humidity. The shaping of bales from green forage of high humidity (directly
after mowing) is a much less efficient process. The greatest differences in round balers
efficiency result from the size of a thickened bale. Machines shaping bales of large volumes
can achieve even four times higher outputs than machines with smaller working chambers.
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B crarTi mpoBemeHul NiTepaTypHUI OTJISA, NMPHUCBSYESHUN aHANi3y OCHOBHHX TEXHIKO-€KOHOMITHHX
MOKa3HHUKIB PI3HUX KOHCTPYKLIl NakyBaJbHUX IpeciB (mpecomindipaviB) sl MpuOMpaHHS COJIOMHM 1 CiHa.
VYcraHoBIIEHO, 110 €(PEeKTUBHICTH POOOTH NAKyBaIbHHX MNPECIB 3aJICKUTh B OCHOBHOMY BijJ JIBOX (hakTOpiB:
BOJIOTOCTI (HaWBHIA MPOJYKTHBHICTh JOCSTAETHCS NPH 30MPaHHI POCIMHHOI MacH 3 BOJIOTICTIO, OJM3BKOI /0
50%) i po3MipiB npecoBaHOro Marepiany (kimu). OOrpyHTOBYEThCS, 10 MAaKyBaIbHI pecH, sIKi (OPMYIOThH KilH
BEJIMKMX PO3MIpiB, MOXKYTh 3a0e3leuyBaTy MiJABUIIEHHS NPOAYKTUBHOCTI NpW 30MpaHHI BPOXKAIO POCIMHHOL
Macu B 4 pasu.

B crarbe npoBesieH JIUTepaTypHBIi 0030p, MOCBSIEHHBIN aHAIN3Y OCHOBHBIX TEXHUKO-3KOHOMHYECKUX
ToKa3aTeNnell pa3HbIX KOHCTPYKIWH YITaKOBOYHBIX IPECCOB (IPecHoAOOPIINKOB) ISl YOOPKH COJIOMBI M CEHa.
YcTaHOBIIEHO, YTO A(PPEKTHBHOCTS PabOTH YIAKOBOYHBIX IMPECCOB 3aBHCHUT B OCHOBHOM OT ABYX (DaKTOPOB:
BII&)KHOCTH (HauBBICIIAS [TPOM3BOAUTENBHOCTh JOCTHUIAETCs NPU YOOpPKE pPAcTUTENHHON MacChl BIAKHOCTBIO,
6muskoit 1o 50%) u pazmMepoB mpeccoBaHoro MaTeprana (Kumbl). OOOCHOBBIBAETCS, YTO YIIAKOBOYHBIE MIPECCHI,
(hopMmupyrolTIe KUTHI OONBIINX Pa3MEPOB, MOTYT 00eCIeUnBaTh ITOBBIIICHNE POM3BOUTEIFHOCTH IIpH yOOpKe
ypOKasi paCTUTEIILHON MacChI B 4 pasa.
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