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ABSTRACT 

In this paper we consider using of sieve separators for purification of fractionated  maize to produce high-quality 
feed materials. We have considered various schemes of the sieves with the selection of various dimensional and 
functional characteristics. Experimental methods were used to design the experimental models and determine the 
replication of experiment required to ensure the research reliability. Based on the results of the experiment, 
technological parameters were selected.  In accordance with specified parameters for the hole sizes of sieves tier - ø 
5.0 ø 6.0 ø 10 rational supply of 2.8kg/(m ∙ s); ø 5.0 □ 4.0 ø 10 - a rational supply of 1.22 kg/(m ∙ a); and ø 5.0 □ 4.5 ø 
10 - a rational supply of 1.14 kg/(m ∙ s). As the result, the maximum capacity Q = 1.63 kg/(m ∙ s) is achieved when the 
lattice size holes are of ø 5.0 □ 4.5 ø 10. 

Keywords: Functional apply, forage material, maize, sieves dimensions, screens separators. 

Một số nghiên cứu về máy sàng trong việc làm sạch ngô 
để làm nguyên liệu sản xuất thức ăn chăn nuôi 

TÓM TẮT 

Bài báo này trình bày việc sử dụng máy sàng cho công đoạn làm sạch ngô để sản xuất nguyên liệu sản xuất 
thức ăn chăn nuôi chất lượng cao. Nhiều sơ đồ sàng với những đặc điểm về đường kính và chức năng khác nhau 
đã được khảo sát. Phương pháp quy hoạch thực nghiệm được sử dụng để thiết kế mô hình thí nghiệm và xác định 
số lần thí nghiệm cần thiết để sao cho vẫn đạt được độ tin cậy của nghiên cứu. Bằng cách phân tích các kiểu sàng 
khác nhau với sự thay đổi đường kính lỗ để tìm ra thông số tối ưu cho quá trình. Dựa trên kết quả của các nghiên 
cứu trước và nền tảng công nghệ hiện tại lựa chọn các thông số cơ bản của quá trình thí nghiệm. Với các thông số 
được lựa chọn là kích thước lỗ của các tầng sàng - ø 5,0 ø 6,0 ø 10 tương ứng với 2,8 kg/(m ∙ s); ø 5,0 □ 4,0 ø 10 
tương ứng với 1,22 kg/(m ∙ a); ø 5,0 □ 4,5 ø 10 tương ứng với 1,14 kg/(m ∙ s) kết quả cho thấy lưu lượng lớn nhất Q 
= 1,63 kg/(m ∙ s) đạt được khi kích thước lỗ ø 5,0 □ 4,5 ø 10. 

Từ khóa: Giải phân cách, ngô, kích thước sàng, vật liệu làm thức ăn gia súc, ứng dụng chức năng. 

 

1. INTRODUCTION 

Major factor in the development of livestock 
and poultry production is the strong forage 
base. There are two basic requirements for feed: 
the quality (biological value) and the low cost. 

The requirement for grain, that is used for 
feed, increases with the production of livestock 
and poultry industry and currently stands at 38 
million tons/year in Russia (Yampilov, 2004). 
Grain percentage in feed can be up to 70-80% 
for these industries. Major crops are used to 

obtain coarse material are cereals, such as 
wheat, barley, rye, maize and oats.  

The aim of the present research was to 
evaluate the basic parameters of the separation 
process of maize seeds, with the definition of the 
technological properties of the purified and coarse 
grain material, depending on various conditions of 
separation and to determine the possibility of 
obtaining seed, feed and forage fraction of good 
quality of the purified material of maize kernels.  

Sieve separator is one of the main working 
bodies of grain cleaning machine. Modern 
vehicles are equipped with grain cleaning sieve 
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modules running on different functional 
circuits. These modules are the working tools to 
get aligned the size fraction of seeds.  

2. MATERIALS AND METHODS   

2.1. Determination of basic characteristics 
of the material 

The study was conducted on the original 
maize grain material, grade "Mashuk 350", the 
harvest of 2010, Belokalitvenskoe district, 
Rostov region at the department "Agriculture" 
DSTU in the separation laboratory of crops. We 
used an experimental laboratory sieve that 
works with regular, efficient kinematic 
parameters: the angle of inclination to the 
horizontal grating 7°, the amplitude of 9 mm, 
the oscillation frequency of 481 min-1. 

We have identified the main technological 
properties and dimensional characteristics of 
the source material, such as: 

- Bulk density of maize P = 702.2±3.1 g/L; 
- Weight of 1000 grains M1000 = 

215.63±0.69g, 
- Moisture content of the material W = 

14±1.1%. 

The content of the grain in the original 
material;  

- Grain impurity bz.pr.= 5.1%; 
- Trash bs.pr= 2.9%;  
- Major impurity bkr.pr= 3.2%.  
Dimensional characteristics of maize grain: 
- Thickness  bit. = 3,0-8.0мм.; 
- Width  hit.= 5.0-10.0 мм.; 
- Length   lit.= 6.0-11.5 мм.   
The probability density distribution of the 

source material grain of maize on the 
dimensional characteristics of grain: thickness, 
width and length is shown in Fig. 1. By varying 
the parameters of the functional dimensions of 
sieve hole (sieve "G") Ø 6.0 mm, □ 4.0 mm, □ 5.0 
mm, the first sieve "in" □ 4.0 mm, and the 
application of source material (Q = 0.5; 1.2; 1.8; 
2.3; 2.8 kg/m . s), the required technological 
process indicators were evaluated/determined. 

2.2. Determination of dimensional 
characteristics of the sieves 

We used sieve separator for fractionation of 
initial grain  and  varied  schemes sieve 
modules (Fig. 2), that are used nowadays in 
sieve machines in post-harvest handling 
facilities for grains. 

 

Fig. 1. The probability density distribution of the source material grain maize:  
f (b)-thickness, mm; f (h)-width, mm; f (l)-length, mm
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      sieve “B”               sieve “G”                 sieve “L”          
supply          Ø 5.0                4.0 /4.5/ 6.0           Ø 10.0      major impurity 

 
                 trash   forage   purified grain 
(а) 
                             sieve “L”                sieve “L1”                  
              supply   Ø 10.0                Ø 10.0        major impurity 

 
            sieve “B”             sieve “G”                      
         Ø 5.0  4.0 / 4.5/ 6.0           purified grain 

    
        trash                forage 
 (b) 

Fig. 2. Schemes of sieves used for research: 
a - three-sieves one stage mill, b - a classic two-sieves mill 

3. RESULTS AND DISCUSSION 

Graphic analysis of seed maize operation 
of various schemes 

Preliminary analysis of the three sieve 
mills shows regularity of the reducing purity аz 
maize from increased supply grain original 
material. The sieve with the following hole sizes 
of sieves - ø 5.0 □ 4.0 ø 10.0 reduced purity аz = 
99.01% when supply Q = 0.5 kg/(m ∙ s) to  аz = 

89.8% when supply Q = 2.8 kg /(m ∙ s). The sieve 
with the following sizes of sieves - ø 5.0 □ 4.5 ø 
10.0 reduced purity аz = 99.27% when supply Q 
= 0.5 kg/(m ∙ s) to a purity  аz = 92.6 % when 
supply Q = 2.8 kg/(m ∙ s) in the final (purified) 
fractions of maize. 

After realization of the experiment we 
defined characteristics of the process under 
investigation to obtain the basic modules sieve. 

 Pass through the third sieve□ ø 5.0□4.0 ø 10 

 

Fig. 3. Dependence of the content of grain component bpr, weed bs , impurities,  
grain cleanliness аz in the forage fraction of the value supply Q, when passing  

under the second sieve "G", holes in the sieve of ø 5.0□4.0 ø 10 

Pass under the third sieve (pure grain) Ø5.0 □4.5 Ø10.0 
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Fig. 4. Dependence of the content of grain component bpr, weed impurities bs ,  
grain cleanliness аz in the forage fraction of the value supply Q, when passing  
under the second sieve "B", with the size of the lattice of holes Ø5.0 □4.5 Ø10.0. 

Pass through the second sieve□ ø 5.0 Ø6.0 Ø10 

 

Fig. 5. Dependence of the content of grain component bpr, weed impurities bs ,  
grain cleanliness аz in the forage fraction of the value supply Q, when passing  

under the second sieve "G", holes in the lattice of Ø 5.0 Ø6.0 Ø10. 

This regularity was observed for hole sizes 
of sieves - Ø 5.0 Ø6.0 Ø10 of three-sieve mill. 
The purity of grain az in the final (purified) 
fractions of maize grain decreased from az = 
99.67% when supply Q = 0.5 kg/(m.s) to az = 
87.9% when supply Q = 2.8 kg /m.s. 

The analysis of the results allowed us to 
estimate the probability of the percentage of 
purified fraction of the sieve-final material - 
maize feed-to fractions of maize (passing sieve  
"G") from the value of the supply Q grain 
material and the variation of the holes sizes 
(sieve "B" and "G"). 

Assuming the parameters of quality to the final 
fraction, the content of trash cs <1%, grain impurity 

crp<2%, purified material of maize, we determined  
rational supply and  hole size sieve mill. 

We  revealed mass proportions of purified 
maize fractions. In accordance with given 
exponents for an holes size of the sieves - ø 5.0 □ 
4,0 ø 10, rationality supply is 1.22 kg/(m s); for ø 
5.0 □ 4.5 ø 10 - rationality supply is 1.63 kg/ 
(m ∙ s); ø 5.0 ø 6.0 ø 10.0 rationality supply is of 
1.14 kg/(m ∙ s).  

From experimental results we found a 
technological possibility and the main indicators 
of the process producing of a quality purified 
material - maize and forage fractions. Maximum 
performance Q = 1.63 kg/(m ∙ s) is attained with 
the holes sizes of sieves ø 5.0 □ 4.5 ø 10.  
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Fig. 6. Summary indicators of the sieve module  
for different variation supply and hole size sieve three sieve mill 

1-pass trash for sieve "B", 2-pass forage grain for sieve "G",  
3 - pass purified grain for sieve "L" 4 - pass  large impurities from sieve "L". 

Analyzing classic function of two-sieve mill, we identified  regularity of its function. The purity 
of maize grain material аз is reducedwith increasing supply of the original material. 

 

Fig. 7. Dependence of the content of maize bpr, trash bs,  purified grain аz,  
in the fogger fraction from supply rate Q, on the classic two-sieve mill  

with the holes sizes of the sieve << B >> Ø 5.0 mm. , << G >> 4.0 mm       

 

Fig. 8. Dependence of the content of maize bpr, trash bs,  purified grain аz,  
 in the fogger fraction from supply rate Q, on the classic two sieve mill  

with the holes sizes of the sieve << B >> Ø 5.0 mm. << G >> 4.5 mm 
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Fig. 9. Dependence of the content of maize bpr, trash bc,  purified grain аz,  
in the fogger fraction from supply rate Q, on the classic two sieve mill  

with the holes sizes of the sieve <<B>> Ø 5.0 mm. , <<G>> Ø 6.0 mm 

  

Fig. 10. Summary indicators of the sieve module for different variation of supply  
and hole size sieve of three-sieve mill: 1-pass trash for sieve "B", 2-pass forage grain for 
sieve "G", 3 - pass purified grain for sieve "G" 4 - pass  large impurities from sieve "L1" 

With variation of the holes sieve << B >> Ø 
5.0 mm., << G>>  4.0 classic two-sieve mill we 
observed a decrease of purity of the final fractions 
az = 98.7% when supply Q = 0.5 kg/(m ∙ s) to 
purity  az = 88.2% when supply Q = 2.8 kg /(m ∙ s). 
With the holes sizes of sieves << B >> Ø 5.0 mm. , 
<< G >>  4.5 the purity final (purified) fractions 
of maize reduced from purity az = 99.0% when 
supply Q = 0.5 kg/(m ∙ s) to az = 89.9% at original 
material supply Q = 2.8 kg/(m ∙ s). 

This regularity was observed for hole sizes 
of sieves << B >> Ø 5.0 mm., << G >> Ø 6.0 mm 
of classic mill. Purity of grain in the final 

(purified) fractions of maize grain decreased 
from az = 99.3% when supply Q = 0.5 kg/(m ∙ s) 
to az = 86.5% when supply Q = 2.8 kg/(m ∙ s). 

We revealed mass proportions of fractions 
of purified material - maize. In accordance with 
specified parameters for hole sizes of sieves << 
B >> Ø 5.0 mm and << G >>  4.0 mm,, rational 
supply is 1.2 kg/(m ∙ s); for hole sizes of sieves 
<< B >> Ø 5.0 mm and, << G >> 4.5 - rational 
supply is 1.24 kg/(m ∙ s), and for hole sizes of 
sieves << B >> Ø 5.0 mm., << G >> Ø 6.0 mm - 
rational supply is 1.54 kg/(m ∙ s). 
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4. CONCLUSION AND RECOMMENDATION 

Technological possibility and the main 
indicators of the process producing purified 
maize material  and  forage fractions. Maximum 
capacity Q = 1.54 kg/(m ∙ s) is achieved at the 
holes sizes of the sieve << B >> Ø 5.0 mm., << G 
>> Ø 6.0 mm.  

The maximum proportion of purified maize 
grain as = 80.17% is observed when supply 1.24 
kg/(m ∙ s), and size of the hole << B >> Ø 5.0 
mm., << G >> Ø 6.0 mm. A significant effect of 
the lattice work of the holes on the probability 
fraction of the yield of purified material and 
feed on the classic two-tier sieve.  

Increasing the size of an oblong hole sieve 
factionalist "G" with  4.0 mm. to  4.5 mm. and 

up to Ø 6.0 mm. allows to increase the share 
allocated to forage fractions, with a rational 
supply of 1.24 kg/(m ∙ s), from 7.75% to 10.13%. 
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