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Summary. Powrer consmpion dunng the threshing of matee oohs of San, Buron and Pionin variety a5 well &
qality of the separated grainwras evabiated & stationary thresling device withdise thres ling wrnt weas used. The
qualty of the separated zrain and power consnphonwere deternnirved m dependernce of the variety, wtahonal
spead of the fhresling dise as well as vibraton frequency of the sieve. Itwas foind ocut that the quality of the
separated grainwas sigrificarntly mfinenced by the vibmabon frequency of the sieve, while the power consmmp-
ton by the rotabonal speed of the tlreshing device. Tt was fund out that there were stahstcally sigmificarnt
differences among the tested vanehes.
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INTRODUOCTION

Nowadays generally the method of grain maize harvesting is direct harvest and threshing
process on the field by wsing adapted or special cornbine harvesters. The quality of separated grain
depe nds on its moisture content. Harvest at moistore content abowe 35%  can irvole an increase
of grain loss and of the amount of non-separated fiom the cob graim. This sitnation raight canse
hizher grain darage which rapidly increases with the increase of moisture content. 5o, the harvest
of maize grain should be caried out at full dongh matiity stage and at roistare content below
35% Howewer, the harvest at moisture content ranging frorn 32-40% iz posaible by using combine
harvesters. The level of grain darmage is influe nced by threshing device construction [Waelti and
Buchele 1969, Kowalik 2005].

Since the wid 20* century in the US4 combing harvesters have heen produce d with thre sh-
ing device modeled on the basis of maize sheller device. Its work consists in the combining of the
threshing bar’she ating action (vibration) process with an inte nsive rubbing of grain in the threshing
gap [Harrizon 1991].

Ivlodern cormbine harve sters use threshing devices with an axial-flow of the threshing material
[FEravcherbo and Kuceew 1987, Szymanel, Tanad, Fagajski and Dreszer 200%5].
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In corhine harvesters with an axial-flowr threshing devdce, in relation to classical corabine
havvesters with a tangential threshing desdce, the separation action results from the nubbing of
the threshing drn as well, so the grain darnage is lower. The higher the molstare content of the
threshed grain, the greater the difference is. At lower moistore content (25-30%) the influe nee of the
kind of threshing device construction on the gquality of separating process is roch smaller [Kutz-
bach, Grobler 1981, Panlser and Mave 1987, Petkevichinsa, Shpokasa, Eutzhach 2005].

The factors affecting the threshing process of maize are generally known and were the subject
of research by a lot of authors [Byg et al. 1966, Dreszer and CGieroba 1980, Anazodo et al. 1921].
The threshing process is strictly connected withbiometrical parareters [Gokoes 1966, Eraschenko
and Fouceew 1987, Smynanek et al. 2005] and its mechardeal properties [Huszar 1982, Fazajslki and
Dregzer 2007].

Lopart from corbine harvesters, also stationary threshing devices and ecpuiprent with dise
threshing working units are used for rnaize threshing.

The chijec tive of this work was to deterraine the indlue nee of maize variety; rotational speed
of thresting disr and vibration frecpue now of the sieve on the quality of separated graing and power
conswrption during the threshing process.

Ilaterial and methods

The dent maize cobs of San, Borin and Fiorum varieties were nsed in the study They were
obtained frorn the crop grown until the fiull dough stage of matwityin the period of ahout 2 weels
after the appearance of black laver on the lower parts of grain [Sulewrska et al. 2006].

Tahle 1 presents the characteristics of maize cobs.

Tahlel . Characeristies of maiwe cchs

Variety
Cortents

San Bumon Fionmn
Wight of cob without lnsk, 1855 1758 13584
Length of oobs , cm 213 224 5l
Max. dlameter of cobs, rum 435 41.2 441
Hunber of karmel moars, pos. 15 18 12
Hunber of karrels per row, pos. = 42 =
Modsture content of grain, %% 328 354 313

Characteristics of mannally harvested maize cobs were determined on the sample of 100
pieces for eachwariety The maize cobs selected for the study were healthy of a straizht shape and
a high degree of kerrel filling. The weight of cobs was measured using the laboratory weight FEBC
G-65/250- FRENMED and according to the standard PH-IS0 6540:

where :

m — weight of rmoishre sample, g
m, —weight of sarple after drying, 2

1]
|

o~ weight of sarnple before preconditioning, g
m, — weight of sarmple after preconditioning, g.

W—IDD( —%] [%].
m

(1)
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The tests deterrining the influence of wanetsy rotational speed of threshivg dise and wibra-
tion frequency of the siewe were performed on the testing stand (Fig. 1) and corsiste d in laboratory
threshing with the disc threshing device (Prornar, PI) and wattorne tv (Lurmel PP 23, F1).

Fiz. 1. Thieshing device for cob matme theshung: 1 —lhopper, 2 — driver of thieshing dise, 5 — sieves,
4 —dnver of sieves, 5 —dnve of venhlaor, & —outflosr of vwerhilabon,
7 — cloate of good grain, B — clote of grain offal
The techrical and worling parawe ters of the testing device use were presented in Tahle 2.

Tdle 2. Parawveters of the flweshing device

2 ordert Wahie
Rotational speed of threshing dise, rot'iin 0, 1200, 1500
Cratlet zap, nen a
Angls slope of sieve, 1° g
Vibration fequercy of sieve, deflexdonimon 200,300, 400
Lovplitad a sit, non 15
Sleves, non:
- top $175
-bottorm 2535
Poarer of electic motoe, kW
- driver of vertlation 0=y
- driver of sieves 037y
- drver of threshing dise 0.55
Capacity, cohsih 1400

The charges of rotational speed of threshing dizc andvibration fre gueney of sieve were made
by changing rotational speed of the diving electric motors by wang frequenc v eotemerter (Telem-
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ecarigue &tV 128V F). The speed indicator (Prova RIWVE1000, TW) with aconracy 0.01% was used
for the meamarerment of rotational sypeed of the threshing dise.
The guality of separated maize grain was deterraived by the foroda:

v-=

100%, {2)
m

x

whete:

7 — share of good grain %,

m_ —welzght of good grain g,

m, — welzht of grain in savaple 2.

The share of good grain was deterrnined on the sample of 400 g i 3 replications.
The ponarer consuraption of cobs threshing and grain cleaning was deterrdned with accuracy
of 0.001 EW by the forrola:

P =F -F [K¥W], i3

where:

P —useful power of consuraption KW,

P —power comsmnption at threshing and cleaving kW,
PJ — powet consnption at neutral gear KW,

The nzefiul power conmuaption was carrled out on the sarple of 30 cobs in 3 replic ations for
each corabination of independent wariables.

The experirnent of de termiring power consuaption (P and grain gquality { 0) was pe rformed
by the model:

PU=Fflonf), ()

where:

0 - maize varety

1 —speed of fheeshing disc rotimin,

f = frecuency of wibration deflexioniin.

Lin estirvation of results was realized on the basis of analysis of variance and multiple regres-
sion by using Statistica 6.0 PL Comparison of means was conducted with the Fisher s least sigrafi-
cant difference (LST0 test at the sigrificance level p= 005 In addition, the corfidence nterval for
e ah values was ghven.

RESULTS

The analysis of varance for P = f{on ) (Tab. 3) showed that interaction speed of thee sh-
g disc (x) and frecue ney of sieve vibration (f) as well as wariety (o), speed of threshing disc (n)
and frequency of sieve vibration {f) do not affect in a statistically significant way the deperdent
wariahle (F).
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Table 3. dralysis of vatance fhr P =Fo,n.f)

S perifization Sumofsmaes | f%ef:;;n swi‘a‘zﬂfﬁc J| BStF | Significawe level
o 9760 2 4585 413 0.0000
n 1051 2 525 20 0.0000
£ 23 2 111 53 0.0000
o ?9 4 L 10 0.0000
- 1 4 0 0 09716
- 7 4 18 5 0.0000
e 2 3 3 1 02922
Ercr 109 54 2

Oin the basis of Ftest we can state that the wanetyaccounts for about 88% of total varidbility
of dependert (P}, while oxly for 9% of de pendent ().
Figure 2 presents changes for P =f{o.n f).
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Fiz. 2. Changes of P mean vahie with comfidence interval of 5% for P = (0,0,
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The raean walne of wariable P at ;m =ar (900, 1200, and 1400 rotfradn) amonnt for San <an-
ety respectively: 241 OLW, 247 6LW, 2550 EW at = const (200 deflexionfniny, 2445 W, 251 6
EW, 2530 W at f'= conet (300 deflexionimin), 247 6 KW, 251 6 KW, 256.3 KW at £'= const (400
deflexionfairy, for Buron warle ty respec tively 2420 kW, 2500 kW, 2538 kKW at £ = const (200
deflexionfinin, 2490 kW, 2533 kW, 2543 kW at = const (300 defle xioninin), 2523 KW, 2534
EW, 2580 EW at f = const (400 deflexionfdn), for Piormn varetsy respectively: 2378 kW, 2445
EW, 251 8 KW at /= const (200 deflexiontning, 241.1 KW, 248 5 KW, 240 2 KW at = const (300
deflexionfinin, 244.5 KW, 242 5 kW, 2531 kW at f'= const (400 deflexionfmin).

The analysiz of wariance (Tab. 4) shoas that wariety (o), fregqueney of sieve vibration (f) and
interaction speed of threshing dise as well as freguency of sieve vibration (n*) have a statistically
significant influence on the depende ntwarisble — share of good grain.

Tahle 4. Analysis of variancs for U= f{o,n,f)

S pecification Summ of squams Df[éefd;n s@iﬁeﬂfﬁct TstF | Siguificarce level
o 214 2 10.7 2.3 00006
n 6.1 2 31 2,4 0.1012
f 700 2 35.0 27,2 0,0000
oiFn 2.7 4 nr 0,5 nri4e
oM 0.3 4 0.1 0,1 09045
nHf 27.1 4 6.2 53 00011
Ry 1.5 2 0.2 0.1 09966
Frimr 69 .4 54 13

Bemults of F test show that a higher influence of dependent wariable affects frecuency of
sieve vibrations, whichaccounts for dbout 62% of total variability of de pendent wariable. However,
variety and interaction (n*f) account ondy for about 19%.

The meanvalue of share of good grains (U} for San varietyrat n =-ar (900; 1200 axnd 1400
rotfring and at f= const (200 deflexion/rain) arnounts respectively 53.9% ; 05 6% and 26 4% at
= const (300 defle xioninin), respec e lyrby dhout: 97.6% 96 5% and 97.1%, and at = const (400
deflexionftnin), respectively by about: 95 5% 933% and 95779

While for Bomm warie ty the share of good grain (T was respectively: 83,79, 05.1%, 95 20
at f=ronst (200 de flexrionftaing, 29.3%; 96 4%, 95 8% atf=const (300 deflexion/min and 9433,
DE.1%; 24.5%, atf = const (400 deflexion/rn).

Howewer, for Ploran varietsy the share of good grain (U aracunts, mespecttvely to: 93.3%,
94.6%;, 34.7% at f= const (200 deflexion/min), 95.9%%; 95.9%; 95.4% at f= const (300 defle xion/
mind and 93 8%, 92.7%; P41% at = const (400 defle xionuing.
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U,

Figure 3 shows changes of share of good grain (1) in deperdence of o, », frariables.
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Fig. 3. Changes of [Mmean vahie with corfidence nterval of 955 for

U=fionf

CONCLUSIONS

The studies showed that frequencyof sieve vibration (f) and wvariets (o) are the factors
which affect the significanctly statistical influence on the share of zood grain. It did not
find mfluence of the threshing disc (n) on the share of good grain { U7 in the weight of
separated grain. The highest walue of U7 (97.6%%) was achieved for San vanetyatn =
000 rotrain and = 300 deflexionftnin, while the staallest (92794 for Pionm wvariety, at
n = 1200 wtiain and £ =400 de fle xionfnin.

Lnalysis of wariance for P =f (o, f) showed the statistically significant influence
of all the analyzed independent wvariables. There was stated a tendeney of increasing
power of corsuraption (P with increasing of speed threshing disc and frecpuency of
sieve vibration. The highest walue of P (258.0 KW was achdeved for Borurn varety at
n = 1400 rotfnin and f'= 400 deflexionfrin, while the stoallest (2372 KW for Piomn
wariety atn = 900 rotram and =200  deflexion/ran.
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OCENA TARCZOWEGD ZESPOLT MEOCACECD W ASPEKCIE
PONCGZONY CH NAKEADOW ENERGETY CZNY CH
CR&FE JAROSCI WYDEIELONEGO FIARN A KUKTRYDEY

Stresremende. Ccermarn zapobhzehosrae na nocw cowle ontohl kolb Jolordsy pastesrne] odnarye San,
Buwon 1 Plomn oz jakoic wirdmelomezo mama w stagonarme) mbocar = tarczownrm zespole mincgem.
Jalenid wrydmelonero mama crar ponoszore nakiady ererretiomme cliwdlare w finbkeyl odnnasny, predlod o
chiotowrs taczy ombotosre] oraz cmstotlrosa digan sita. Badama wykamly, & jakosd windmelones o mama
(ud=ial marma celrego) jestw gidwne noeize zalesha od cmpstotleancs o dizan sita, 2 zapobedh osrazie na moc
od predhoscl ob odonare) tavezy crrbotoere). B ad ania workazady whenies siotne statys tyemnie =ndéaneoarare po-
nigdmy badarpm odmiamand.

Siowa khwrowe: il rd=, maro, opdot, pobde ooy, jakoss



