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Abstract: Investigations were carried out in 2006 on soweadows of the
Agricultural Complex “Zlatibor”, Plc. The FortschriE-281C self-propelled harvester at
two operating speeds of 2.16 km/h and 2.83 km/h exasnined. Silage yield was 17.6-
22.4 t-ha. At speeds lower than 2.16 km/h the teteveachieved the capacity of 6.61 t/h
and surface area performance of 0.76 ha/h. At &rser@ operating speeds of 2.83 km/h
and at an improved working regime the harvestedyctvity increased to 9.02 t/h and
0.95 ha/h. Low harvester productivity, which wadyo8.26-11.27% of the projected
productivity, caused specific power consumptionl8f94 and 13.85 kWh/t in the first
and second variant, respectively. The harvester ehapliality performance, producing
uniform chopped material, 74.46% of which was ghothan 5 cm. Maximum cutting
height was 11 cm.

Better grass ensiling organisation may increadg paiformance of the harvester.
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Introduction

Grass ensiling is a method of preserving and gjagireen forage with a
low nutrient loss being produced and the foddetiguabtained being good and
similar to the green matter quality. Ensiling cam darried out even in such
weather conditions — frequent rains, when greenemaannot be prepared in an
alternative traditional way — dried as hay. In thesnditions, the first cut often
gets rain-soaked, cannot dry out and low-qualitydecayed hay is obtained,
resulting in a loss of substantial green mattetginoamounts which should be
compensated by expensive concentrated feed. Dugiags ensiling, the
harvested silage is being readily taken off thet,ptesulting in more rapid
regeneration and obtainment of yet one more cuttiring the year.

The process of green matter production by ensilangd silage
distribution to animals is completely mechaniseiffebent domestic- or foreign-
made self-propelled harvesters are used for gnasitirgy on large farms. The
Fortschritt E-281C is an example of the grass-emsharvesters mentioned, and
was the subject matter of our research aimed armi@ting its productivity,
performance and operating quality.

Material and Method

The investigations were carried out over 2006 omnsmeadows of the
Agricultural Complex “Zlatibor”, Plc. Examinationgere made of the Fortschritt E-
281 C self-propelled harvester at two operatingdpef 2.16 km/h and 2.83 km/h.

During the investigation, an average green maitddygrass height and
silage moisture were determined. In order to idgrlie harvester performance
characteristics, the operating speed, basic operdime, standstills, trailer
weight, trailer loading time and capacity of thevester were calculated. Engine
operation regime and harvester performance expmabseugh chopped matter
length, cutting height and cutting width were atsonitored.

All of the measurements were made following staddaethods used for
examination of technical technological and perfaro® characteristics of
machines. All the data obtained were statisticafiglysed.

Results and Discussion

The grass silage was harvested from artificial roesdwhere orchard
grass and timothy grass predominated with, howesertonsiderable weed
distribution. Plant height ranged from 46-112 cmj &s yield varied from 17.6-
22.4 t/ha, with 71.46-76.80% of moisture.

Table 1. gives basic specifications of the 125 kisel Fortschritt E-
281C self-propelled forage harvester. The harvesteitd be mounted with a
maize harvesting device, direct grass cutting dewind a pick-up device for
collecting the cut grass from cuttings for grasd Aay ensiling. The research
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covered the direct grass cutting device in the liegsiprocess. During the
investigation, the harvester operating speed wasedaat the first transmission
level with top gas used and 0O driving variatorlfiwest speeds.

According to the Table 2 operation results obtajndgbre was an
observable dependence between the operating spekdha capacity of the
harvester. In variant 1, at lower operating speadging from 2.0-2.25 km/h the
harvester capacity achieved varied from 5.77-6/89With improved harvester
operation regime, increased cutting width and highperating speed of 2.5-3
km/h the harvester capacity was raised to 7.33910k7 The productive capacity
achieved was only 11.29% compared to the projezdpdcity.

Tab. 1 Basic specifications of the Fortschritt B-ZBforage harvester

Engine power 125 kW
Header length 640 cm
Cutting width 427 cm

Cutting device speed 2 m/sec
Height 395 cm

Weight 5260 kg
Chopping device type Cylinder with knives
Cylinder diameter 800 mm
Cylinder revolution number 914 r/min
Peripheral cylinder speed 38.27 m/sec
Number of cylinder knives (at one’s own choice) 482
Chopping length 5-90 mm
Tank capacity 185 |
Transmission level number 31
Operating speed 1.58-8.7 km/h
Transport speed 20 km/h
Capacity 80 t/h

In his investigations on the Toron SPS-35 self-phepl forage harvester
equipped with a low silage adapter, Gasparac (1884)eved the performance
of 27.3-48.6 t/h or 2.1-3.7 ha/h at an alfalfa iogttheight of 5.6-8.2 cm. The
same author (1985) examined four self-propelledlfaifensiling harvesters. The
highest performance of 56 t/h at an operating spefed1.6 km/h and an
operating width of 2.2 m was registered with thekadr 300 harvester. The
chopping length averaged 1.3 cm. The lowest capati85 t/h and performance
of 2.5 ha/h was attained by the Fortschritt E-2&kvester at a 6.2 km/h
operating speed and a 4 m cutting width. An avechgpping length was 4 cm.

Similar results were also obtained by Milojevic&@Pin his investigations of
5 self-propelled ensiling harvesters of which tloet$ehritt had the highest operating
width but, due to low operating speeds of 2.3 kathjeved the capacity of 14.69 t/h or
daily performance of 117.58 t, which was only 53¢5¥ the theoretical performance.
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In ensiling the first alfalfa cutting with an avgeayield of 22. 22 t/ha
using the Dania 5500 self-propelled harvester, @eaic (1984) produced the
daily performance of 6.27 ha or 81-139 t of haredshatter.

In grass ensiling by direct Fortschritt E-281 qutithe capacity of 27
t/h at an operating speed of 4 km/h and choppimgtke of 30-50 mm was
achieved by Novakovic (1984). Using a device fdteming the cut matter from
cuttings, the harvester achieved the capacity & 26 and performance of 0.8
ha/h at an operating speed of 4.5-5 km/h and chgdpingth of 50-80 mm.

In grass ensiling, Radivojevic (1995) compared haovesters and a self-
loading trailer. The capacity of 7.15 kg/sec andgosance of 5.88 ha for 8 hours of
work were achieved by the self-propelled FortstEri281-C forage harvester at an
operating speed of 6.07 km/h. The losses produgdidebharvester at trailer loading
were 1.35 t/ha or 5.80 % of the average yield aehie

Komarcevic (1981) and Jacinac (2006) examineddhsdhritt E-280 harve-
ster in whole maize ensiling. At an average opwgatipeed of 4.55 km/h, the
performance achieved was 27.50 t/h of effectivekwiore or 24.8 t/h of the total time.

Tab. 2. Performance characteristics of the Forisd281C self-propelled harvester at
two operating speeds

Variant 1 Variant 2
Basic parameters x'  min  max Sd Cv. x min max Sd Cv

Op.speed km/h  2.16 2.00 226 0.1693 2.83 257 3.00 0.18 6.26
Basic oper. Time, 4152 995 1270 127 11.0891.8 727 1124 154.317.31

Standstills, s 1396 90 200 47.7%.17 121.285.0 150 25.5821.10
Total time 1291 1085 1435 165.82.80 1013 868 1209 136.93.52
Coefficient 0.89 086 092 0.25 284 088 0.84 0.9836 0.40

Trailer weight, kg2110 1870 2420 227.10.76 2202 1920 2510 234.40.65
Capacity, t/h 6.61 577 6.99 048 7.33 9.02 7.53.79Q.27 14.07
Performance, ha/8.76 0.68 0.82 0.05 7.03 0.95 0.92 1.00 0.0828
Power
Eonr?/umption, 189 21.7 17.9 7.33 13.8%6.61 1.58 14.07
Wh/t

The harvester performance in the first and secamints averaged 0.76
ha/h and 0.95 ha/h of effective work time, respetyi The working time
utilisation coefficient was 0.89 at lower speed &84 at higher operating
speed. The high coefficient was due to the harvésimg operated in a twisting
spiral pattern with no time loss recorded for tleviaster to turn on furrow-
edges. Harvester operation standstills covereditie consumption for trailer
change only and not for their awaiting. There weoeor there were very few
standstills due to breakdown and blockage and didyot have any significant
effect on the harvester productivity.

If the research results obtained and the availabtecited literature data
are compared, it can be noticed that the harvastgrerformance research
conditions achieved a much higher capacity — prvdtyc in other authors
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(Gasparac, Tanevski, Radivojevic). It was only tesults by Novakovic under
harvester performance conditions that were simdathe ones obtained by our
research.

The surface area performance of the forage harvdsigended on the
following: harvester capacity, grass matter chogpi@ength, operating speed,
operating width, yield, plot size and shape, etortitermore, nonconformity
between the collection and transport of the plaatten harvested had a high
effect on the overall performance due to standstilused by transport device
waiting. If these organisational weakness were ialibed, irrespective of the
harvester age over 20 years, daily performance dvbealincreased and ensiling
period reduced.

Grass silage chopping length is a highly importashnological factor
affecting the silage quality. The fine-chopped mattan be better compressed
during ensiling, it occupies less space in a sdility, better silage quality is
obtained, silage is more easily taken out of a, gitansported and distributed
within a rack. Under our research conditions, 744 éhe matter of less than 5
cm had the highest distribution, followed by 17.88%5-8 cm and 7.69% of
over 8 cm length. According to Dinic (2005), theopping length was dependent
on the ensiling method and moisture content ingiteess matter. The chopping
length for ensiling the grass matter from a cuttivith 65-70% of moisture was
2-3 cm. When ensiling grass by direct cutting,¢hepping length should be 3-5
cm, which was achieved in major part of the cutterain our research. The
chopping length of 10-20 mm in 74.7% in alfalfa itng was achieved by the
said harvester in the research by Tanevski (1990).

The cutting height averaged 8.50 cm, ranging frorhl5cm. Basic
factors affecting the cutting height were operaspged, construction features of
the cutting device — great operating width, micetef of the plot and crop state
— lodging. According to Tanevski, an increase irrating speed to 4.5 km/h
resulted in increases in both cutting height and-cwtting losses to 11 cm and
under 1 % of the yield, respectively. In hilly regs with a pronounced micro
relief, the operating width should be smaller.

As seen from table 2, there was a high specificggosonsumption of
the harvester. It averaged 18.94 kWh/t and 13.85/k\¥ the first and second
variants, respectively, resulting also in increafgsl consumption. This was
due to low productivity and age of the harvestarc@kding to Potkonjak (1995),
the projected specific engine power in self-praggblharvesters ranged from
1.20-2.0 kWh/t depending on the producer and endewgn specificities. The
projected power in this harvester was 1.50 kWhtt.

Conclusion

Grass ensiling is a method of preserving livestieed being similar in
protein content and overall quality to the greertenaGrass silage is used as a
compensation for substantial amounts of expensineentrated feed.

Based on the performance examinations in produdatmmditions, the
harvester productivity achieved was very low, 6tBilon an average at lower
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speeds and 9.023 t/h at higher speeds, which whs&26% and 11.27%,
respectively, of the capacity projected. The loadurctivity of the self-propelled
harvester caused high specific power consumptiod894 kWh/t and 13.85
kwh/t and increased fuel consumption.

The harvester cutting quality was satisfactory sirié.46 % of the silage
was less than 5cm and the cutting height did nog¢ect 11 cm.

Better grass ensiling organisation may result in iaorease of
performance which was 0.76 ha/h of effective wonkl & an ensiling period
reduction.
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PRIMENA SAMOHODNOG KOMBAJNA FORTSCHRITT E-281C
U PRIPREMI TRAVNE SILAZE

- originalni nagni rad -
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Rezime

IstraZivanja su obavljena u toku 2006. godine ¢janim livadama PK
LZlatibor* AD. Ispitivan je samohodni kombajn Fartsitt E-281C pri dve brzine
rada od 2,16 km/h i 2,83 km/h. Prinos silomadaigel7,6-22,4 t/ha. Kombajn je
pri manjim brzinama od 2,16 km/h ostvario propusmt od 6,61 t/h i povrSinski
winak 0,76 ha/h. Pri pogenju brzine rada na 2,83 km/h i poboljSanju reziata

kombajna produktivnost je potema na 9,0 2t/h i 0,95 ha/h. Mala proizvodnost

kombajna svega 8,26-11,27% od projektovane proozei je utroSak spedifie
shage od 18,94 i 13,85 kWh/t. Kombajn je kvalitetadio, davao je ujedanu
iseckanu masu i to 74,46% manju od 5 cm duZine sMakna visina ko3enja je bila
11cm.

Boljom organizacijom rada u spremanju travne sildzevni ¢inci komba-
jna bi mogli da se poxaju.



