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ABSTRACT 

A transported belt was attached to a traditional chopping machine to 

improve its performance during the chopping process of maize. 

Evaluation the chopping performance focused upon changing machine 

rotational speed, moisture content of corn and feeding quantity. The 

highest actual chopping time was 14.16 sec occurred at 1.56 kg of 

feeding quantity and 54.11% of corn moisture content at rate of 9.07 

sec/kg. The highest rate of fuel consumption was 3.65 lit/h. kg. was 

observed at 73.45% of corn moisture content with 1.56 kg of feeding 

quantity. Maximum cutting efficiency (96.96%) was occurred at 54.11% 

of corn moisture content at 0.67 kg of feeding quantity. The highest 

machine productivity (2.55 ton/h) was observed at 2000 rpm of machine 

rotational speed with 1.56 kg of feeding quantity. 

 

Keywords: modified chopping machine, mechanical chopping process of 

maize, actual time, maize chopping productivity, moisture content of 

maize during chopping process. 

INTRODUTION 

nimal feeding is one of the most serious problems facing animal 

producer and it can be solved by selecting the proper animal diet 

in the acceptable phase. A potentially serious economic problem 

in Egypt is the extreme shortage in animal feeds. Such problem appears 

to be growing rather than diminishing in magnitude or even stabilizing. 

conventional feeds are not entirely satisfactory because of their 

considerable high price. Moreover, green forage are only available in 

extremely low quantities in summer, and the conventional dry roughages 

are of limited quantities.  
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Furthermore the present available animal feeds, in general, could hardly 

suffice the requirements of about 60% of the existing animal population 

(cattle, buffalo, sheep and goats). Thus, silage process was hoped to 

participate in solving the problem of feed shortage of livestock 

(Mohamed, et al. 1999) 

Animal feedstuff is a very important aspect of livestock husbandry as it is 

a major limiting factor in the rearing of animals to meet the increasing 

demand for animal protein, milk, hides, and skin and other products 

(Adgidzi, 2007).  

A drastic increase in animal body mass in the wet season, when there is 

abundant fresh grasses and abundant drinking water for the animals, can 

be noticed. However , in the dry season, when green grasses and water 

are not sufficient for the animals the resultant consequences is the loss in 

body mass, hence the little or no availability of milk and other diary 

products, and high cost of meat in the market, (Umanna and Agishi, 

1988). 

Extension dairy team (2012) stated that harvesting a crop that is too wet 

often results in a poor, undesirable fermentation and, in the case of 

upright silos, extensive nutrient loss in seepage. Material that is ensiled 

too dry is difficult to pack in bags, bunkers or piles, and the resulting 

oxygen within the silage mass will cause extensive nutrient loss and is 

prone to spoilage.  The optimum moisture content for harvesting corn for 

silage depends on the storage structure utilized.  

Morad et al (2007) showed that increasing feed rate of corn stalks from 

0.810 to 1.032 ton/h, decreased the percentage of cutting lengths of 

(>5cm) from 65 to 40%, while increased (<10-15cm) from 10 to 20% 

and of (<15-20cm) increased from 0 to 15%. Increasing feed rate from 

0.810 to 0.960 ton/h, decreased the percentage of cutting lengths of (<5-

10cm) from 25 to 20%. Any further feed rate increase from 0.960 to 

1.032 ton/h, the percentage of cutting lengths of (<5-10cm) will increase 

from 20 to 25%, at constant rotating speed of 1550 rpm and constant 

moisture content of 83%. 
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Lotfy (2003) reported that, the power consumption for cutting different 

residues was increased with increasing cutting and feeding speed. The 

minimum values of power consumption were (13.86, 15.24, and 15.66 kW) 

noticed for cutting corn stalks, rice straw and cotton stalks respectively at 

24.08 m/s cutting speed and 1.0 m/s feeding speed. The maximum values of 

power consumption were ( 22.97, 23.92 and 25.82 kW) for cutting corn stalks, 

rice straw and cotton stalks respectively at 43.35 m/s cutting speed and 2.5 

m/s feeding speed. 

Younis et al. (2002) developed a chopping machine and used it for 

cutting residues of rice, cotton and maize. They reported that the 

maximum required power and consumed energy, (11.77 kW and 12.99 

kW.h /ton), were found at rotor speed 2200 and 1600 rpm respectively. 

Increasing of rotor speed from 1600 to 2000 rpm caused a decrease in 

consumed energy by 17.11%. While increasing of rotor speed from 2000 

to 2200 rpm caused an increase in consumed energy by 12.9%. 

El-Sisi (2012) stated that the cutting efficiency increased with increasing 

cutting drum speed for cotton stalks, that is due to an increase in the 

number of cuts per time unit and this increase the weight of the suitable 

cutting length. The cutting efficiency increased from 85.72 % to 97.77 % 

with increasing cutting speed from 1200 rpm to 2000 rpm at 8 % 

moisture content. Also increasing the cutting drum speed from 1200 to 

2000 rpm increased the cutting efficiency from (85.72, 83.5 and 81.85 %) 

to (97.77, 95.43 and 93.87 %) at 8, 10 and 12 % moisture content, 

respectively. 

El-Ashry et al., (2004) stated that chopping efficiency for maize crop 

residues increased as knife rotating speed increased from 520 to 920 rpm. 

At the same time, the chopping efficiency decreased by increasing both 

of forward speed from 0.9 to 4.5 km/h. and straw average moisture 

content from 12.20 to 21.65 %. 

Mohamed (2007) stated that increasing rotating speed from 1250 to 

1550 rpm ( 41.23 to 51.13 m/s ) at constant feed rate of 1.032 ton/h and 

constant moisture content of 83% for corn stalks, increased hourly cost 

from 25.06 to 26.3 LE/h and operational cost from 24.28 to 25.48LE/ ton. 
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Increasing feed rate from 0.810 to 1.032 ton/h at constant rotating speed 

of 51.13 m/s and constant moisture content of 83%, increased hourly cost 

from 25.23to26.33 LE/h while decreased operational cost from 31.15 to 

25.51 LE/ton. Increasing residues moisture content from 10 to 32% at 

constant rotating speed of m/s and constant feed rate of 1.032 ton/h 

decreased hourly cost from 25.87 to 25.55 LE/h and operational cost 

from 25.07 to 24.76 LE/ton Increasing moisture content more than 32% 

up to 83%, hourly cost will increase from 25.55 to 26.3 LE/h and 

operational cost from 24.76 to 24.48 LE/ton. 

Ibrahim (2006) Pointed out that machine production increased with 

increasing the cutting speed for cutting maize stalks. For example the 

machine production was 0.82, 1.08, 1.13, 1.35 and 1.8 ton/h with 

increasing cutting speed from 1200, 1400, 1600, 1800 and 2000 rpm at 

10.10% moisture content and 35
º
 cutting edge  angle. Machine production 

decreased from 2.14 ton/h to 1.34 ton/h with increasing cutting edge angle 

from 25
º 
to 45

º
 degree at 10.10% moisture content and 2000 rpm cutting 

speed. The minimum value of machine production was 0.75 ton/h at 1200 

rpm cutting speed and 25
º
 cutting edge angle and 65.6% moisture content 

while, the maximum value of machine production was 2.14 ton/h at 2000 

rpm cutting speed 25
º
 cutting edge angle and 10.10% moisture content. 

The machine production were affected by cutting drum speed, cutting edge 

angle and feeding drum speed. 

The main objective of this study was to evaluate the performance of both 

local and modified maize chopping machines from the point of view of 

actual chopping time, required fuel consumption, cutting efficiency and 

productivity. In addition to drive the effect of the transported belt as a 

procedure in improving the chopping process. 

2. MATERIAL AND METHODS 

Maize (Zea mays), was harvested and the average measured physical 

characteristics of each plant were as follows:   

average stem diameter 22.205 mm, average length of stem 250.3 cm 

average ear diameter 51.7655 mm and average ear length 30.835 cm. 
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Chopping machine 

The cutting machine, that used in this work, was presented schematically 

in elevation and side view in fig. (1). The main equipment which used in 

this work was chopper machine. 

The used chopping machine operated by tractor: 

Tractor of four wheel and standard type of 90 HP (66.18 kW) power was 

used. The machine was connecting to the tractor and the power 

transmitted through the transmission system. 

Studied factors  

The study focused and concerned with the effect of changing three main 

factors which were; feeding quantity, cutting speed and corn moisture 

content during the chopping process with both modified and non 

modified machines. 

(a) Feeding quantity  

Three different levels of corn feeding quantity were used (0.67, 1.12 and 

1.56 kg). These values were computed according to the average wet mass 

of each plant at three levels of corn moisture content which were 54.11, 

64.19 and 73.45% respectively. A large sample (2700 plants) were 

considered and the average dry mass (0.223 kg) was obtained. Due to this 

value, the feeding quantity of corn was calculated for 3, 5 and 7 corn 

plant and was 0.67, 1.12 and 1.56 kg respectively.  

 (b) Cutting speed 

Five different levels of cutting speed were changed which were 1200, 

1400, 1600, 1800 and 2000 rpm. Table (1) represents the values of the 

knives rotational speed and the corresponding values of the feeding drum 

speed. The values of the corresponding speeds were calculated according 

to the value of the transmission ratio of the gear box used in transfer the 

rotational speed to all moved member of the chopping machine. 

(c) Corn moisture content 

Three levels of corn moisture content were considered. Between each 

two consecutive levels, three days were left and the moisture content of 

corn was measured. The values of the tested corn moisture content were 

73.45, 64.19 and 45.11%. 
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Table 1: Corresponding values of feeding drum speed and belt drum speed at 

different levels of rotational speed of knives. 

 

Item 

Rotational speed of knives (rpm) 

1200 1400 1600 1800 2000 

Speed of 

feeding drum 

(rpm) 
48 56 64 72 80 

Speed of drum 

belt (rpm) 
48 56 64 72 80 

Forward speed 

of feeding 

drum  m/min 
21.12 24.64 28.16 31.68 35.20 

Forward speed 

of feeding belt  

m/min 
13.56 15.83 18.09 20.35 22.61 

Measuring instruments 

Many measuring devices were used in evaluating the affected 

parameters. These devices were: 

(a) Digital balance 

Two kind of digital balance were used, one was used for determining the 

mass of samples of chopping corn plant with 0.01g accuracy and 5kg 

maximum reading and the other was used for determining the weight of 

the whole plant before chopping with 10g accuracy and 40 kg maximum 

reading.   

(b) Drying oven 

An  Electrical drying oven was used to dry the samples of corn plant in 

order to calculate the corn moisture content. The operating power of the 

drying oven is 1.2 kW and has a temperature range 5 to 240 c with 1 c 

adjust ment accuracy. 

(c) Rotational speed of the rotating shaft 

The velocity of the rotating shaft was measured by means of a multi-

range tachometer. It gives the rotational terms of velocity in rpm. 

Calculation of the affected variables 

Corn moisture content (M.C)  

Plant samples were dried at 105° C for 24 h using the electrical oven. 

The samples were weighted before and after drying and the corn moisture 

content (wet base) in (%) was determined using the following equation 

(AOAC, 1990): 
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M.C. = 100
SB SA

SB


       ............……… (1) 

Where:  

M.C.= Corn moisture content (%) ; 

SB = Sample mass before drying (g); and 

SA = Sample mass after drying (g). 

Machine productivity 

The machine productivity of the chopping machine was calculated by 

dividing the output mass by the operating time of the chopping machine> 

Cutting efficiency  

Cutting length of the final product is an important parameter to evaluate 

the performance of the cutting process. Where, the suitable cutting length 

(Lc) that can be used to produce compost and the forage is in the range of 

0 < Lc < 50 mm. Standard sieves that used for segregation a specific 

mass, (Sb) from the chopped production to several mass, having cutting 

length 0 < Lc < 50 mm. Consequently, the cutting efficiency(ηc) in (%) 

can be calculated as follows:  

                           
Sa

 * 100
Sb

c  .....................................................(2) 

Where: 

ηc = Cutting eficiency (%);  

Sb = Mass of the chopped production before segregation, (g); and 

Sa = Mass of the chopped production after segregation of cutting 

length 0 < Lc < 50 mm, (g).  

Required power  

The required power for chopping process was calculated using the 

following equation (Embaby, 1985) 

. .

3600

r m thFC L C V     
.................(3)                            

Where: 

EP = Required power during the chopping process  (kW); 
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FC = Fuel consumption (L/h); 

ρr = Density of the fuel (0.85 kg/L); 

L.C.V = Lower calorific value of fuel (41868kJ/kg);  

ηm = Mechanical efficiency of engine, 80%; and  

ηth = Thermal efficiency of the engine, (considered to be about 

40% for diesel engine).  

Energy consumption 

Estimation of the consumed energy was carried out using the following 

equation: 

                     

Ep
EC

p
 ....................................................................(4) 

where: 

EC=Energy consumption (kW.h/ton); 

Ep= Required power (kW); and 

p= Machine productivity (ton/h) 

3. RESULTS AND DISCUSSION 

Actual chopping time 

At each level of feeding quantity of corn, the actual consumed time was 

measured for both modified and non modified chopping machines. The 

measured time was recorded at the different levels of rotational speed of 

knives. In general at each rotational speed, the time of chopping 

increased with increasing feeding quantity of corn. While at each feeding 

quantity the actual time decreased with increasing rotational speed of 

knives. Increasing corn moisture content led to decrease the chopping 

time at each tested speed of knives.  

For the modified machine the highest actual time (14.16 sec) was 

occurred with 1.56 kg of feeding quantity with a rate of 9.07 sec/kg and 

54.11% of corn moisture content at 1200 rpm of rotational speed of 

knives. The lowest actual time (3.72 sec) was observed with 0.67 kg of 

feeding quantity with a rate of 4.68 sec/kg and 73.45% of corn moisture 

content at 2000 rpm of rotational speed of knives. Fig(2) illustrates the 

relationship between the rotational speed of knives for the modified 
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chopping machine and the actual time through the chopping process at 

the three levels of corn moisture content and feeding quantity. 

For the non modified machine the highest actual time(14.79 sec) was 

observed with 1.56 kg of feeding quantity with a rate of 9.48 sec/kg and 

54.11% of corn moisture content at 1200 rpm of rotational speed of 

knives. The lowest actual time (6.13 sec) was occurred with 0.67 kg of 

feeding quantity with a rate of 9.15 sec/kg and 73.45% of corn moisture 

content at 2000 rpm of rotational speed of knives. Fig (3) illustrates the 

relationship between the rotational speed of knives for the non modified 

machine and the actual time through the chopping process at the three 

level of corn moisture content and feeding quantity. 
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Fig (2): Chopping time at different levels of 

rotational speed of knives and different levels of dry 

feeding quantity for modified chopping machine 

 

Fig (3): Chopping time at different levels of rotational 

speed of knives and different levels of dry feeding 
quantity for non modified chopping  machine 
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Fuel consumption  

At each level of feeding quantity the fuel consumption increased with 

increasing the rotational speed of knives. Also increasing the feeding 

quantity led to increase the fuel consumption. Increasing the corn 

moisture content led to increase the required fuel at all levels of the 

knives rotational speed. All of this for the modified and non modified 

chopping machine.  

For the modified machine the highest fuel consumption occurred at 

73.45% of corn moisture content 5.70 lit/h with 1.56 kg of corn feeding 

quantity and 2000 rpm of knives rotational speed. Hence, the highest rate 

of fuel consumption was 3.65 lit/h. kg. The lowest fuel consumption 

(1.80 lit/h)  was observed at 54.11% of corn moisture content with 0.67 

kg of feeding quantity and 1200 rpm of knives rotational speed i.e the 

lowest rate of fuel consumption was 2.69 lit/h. kg. Fig.(4) showed the 

changed of fuel consumption with for the modified machine at the 

different levels of rotational speed of knives. 

For the non modified machine the highest value of fuel consumption 

was 6.00 lit/h occurred at 73.45% of corn moisture content with 1.56 kg 

of feeding quantity (i.e 3.85 lit/h. kg) and 2000 rpm of knives rotational 

speed. Fig.(5) illustrates the variation of the fuel consumption according 

to due to changing rotational speed of knives.   

cutting efficiency  
For the modified machine and non modified machine, increasing the 

rotational speed of knives led to increase the cutting efficiency at all 

levels of corn moisture content and feeding quantity. Also increase both 

the moisture content of corn and feeding quantity led to decrease the 

cutting efficiency at each level of corn moisture content and each level of 

knives rotational speed. 

For the modified machine the highest cutting efficiency(96.96 %) was 

observed with 2000 rpm of the rotational speed of knives and 54.11% of 

corn moisture content at 0.67 kg of feeding quantity. The lowest cutting 

efficiency was 84.92 occurred at 73.45% of corn moisture content with 

1.56 kg of corn feeding quantity and 1200rpm of knives rotational speed. 

Fig.(6) represents the relationship between the rotational speed of knives 

for the modified chopping machine and the cutting efficiency. 
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For the non modified machine the highest cutting efficiency(93.37 %) 

was occurred with 2000 rpm of knives rotational speed and 0.67 kg of 

feeding quantity at 54.11% of corn moisture content. The lowest cutting 

efficiency occurred at 73.45 % of corn moisture content was 83.84 % 

with 1.56 kg of feeding quantity and 1200 rpm of knives rotational speed. 
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 Fig (4): Fuel consumption at different levels of 

rotational speed of  knives and different levels of 

dry feeding quantity for modified machine 

Fig (5): Fuel consumption at different levels of 

rotational speed of  knives and different levels of 

dry feeding quantity for non modified machine 
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Fig.(7) showed the cutting efficiency for the non modified chopping 

machine due to changing the rotational speed of knives.  
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chopping energy 

The chopping energy increased with increasing the rotational speed of  
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Fig(7): Cutting efficiency at different levels of rotational 

speed of knives and different levels of dry feeding 

quantity at the three levels of moisture content for the non 
modified machine. 
 

Fig(6): Cutting efficiency at different levels of 

rotational speed of knives and different levels of 

dry feeding quantity at the three levels of moisture 

content for the modified machine. 
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2000 rpm with 0.67 kg of feeding quantity at 73.45% and from 1800 to 

2000 rpm with 1.12 kg of feeding quantity at 73.45% of corn moisture 

content for modified and non modified chopping machine respectively. 

At each level of corn moisture content, the chopping energy decreased 

with increasing the feeding quantity at each level of the rotational speed. 

Also increasing corn moisture content led to decrease the chopping 

energy at each level of corn feeding quantity. 

For the modified machine the highest chopping energy (14.42 

kW.h/ton) was observed with 54.11% of corn moisture content at 0.67 kg 

of feeding quantity and 2000 rpm of knives rotational speed. The lowest 

chopping energy (5.42 kW.h/ton) was occurred with 73.45% of corn 

moisture content at 1.56 of feeding quantity and 1200 rpm of knives 

rotational speed. Fig.(8) showed the changing of the chopping energy 

according to the values of the rotational speed of knives for the modified 

machine. 

For the non modified machine the highest chopping energy (16.53 

kW.h/ton) was observed  with 54.11% of corn moisture content at 0.67 

kg of feeding quantity and 2000 rpm of knives rotational speed. The 

lowest chopping machine (6.17 kW.h/ton) was occurred with 73.45% of 

corn moisture content at 1.56 of feeding quantity and 1200 rpm of knives 

rotational speed. Fig.(9) illustrates the variation of the chopping energy 

according to the value of the rotational speed of knives for the non 

modified machine. 

The machine productivity in (ton/h) considered an important operating 

parameter which used in evaluating the efficient performance of the 

chopping machine. For both of modified and non modified chopping 

machine, increasing the rotational speed of knives in (rpm), corn 

moisture content in (%) and feeding quantity in (kg) led to increase the 

machine productivity.  

For the modified machine the highest productivity occurred at 73.45 % 

of corn moisture content was 2.55 ton/h with 1.56 kg of feeding quantity 

and 2000 rpm of knives rotational speed. The lowest productivity was 

0.52 ton/h occurred at 54.11% of corn moisture content with 0.67 kg of 

feeding quantity and 1200 rpm of  knives rotational speed. Fig.(10) 

represents the relationship between the rotational speed of knives for the 

modified machine and the productivity. 
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For non modified machine the highest productivity (2.32 ton/h) was 

observed with 73.45 % of corn moisture content at 0.67 kg of feeding 

quantity and 1200 rpm of the rotational speed of knives. The lowest 

productivity (0.49 ton/h) was observed with 54.11 % of corn moisture 

content at 0.67 kg of feeding quantity and 1200 rpm of knives rotational 

speed. Fig.(11) illustrates that for the non modified machine the effect of 

changing the rotational speed of knives on the productivity. 
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Fig(9): Chopping energy at different levels of 

rotational speed of knives and different levels of dry 

feeding quantity at the three levels of moisture 

content for the non modified machine. 
 

 

Fig(8): Chopping energy at different levels of 

rotational speed of knives and different levels of dry 

feeding quantity at the three levels of moisture 

content for the modified machine. 
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CONCLUSION 

The obtained results concluded the following procedures: 

1- carrying out the chopping process for corn using the modified machine 

included a transported belt because of the higher factor of  safety and 

less dangerous exist.  
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Fig(10): Machine productivity at different levels 

of rotational speed of knives and different levels 

of dry feeding quantity at the three levels of 
moisture content for the modified machine 

Corn moisture content=54.11%

0

0.5

1

1.5

1200 1400 1600 1800 2000

Rotational speed of knives (rpm)

M
a
c
h

in
e
 p

ro
d

u
c
ti

v
it

y
  

(t
o

n
/h

)

feeding quantity=0.67kg
feeding quantity=1.12kg
feeding quantity=1.56kg

 
Corn moisture content=64.19%

0

0.5

1

1.5

1200 1400 1600 1800 2000

Rotational speed of knives (rpm)

M
a
c
h

in
e
 p

ro
d

u
c
ti

v
it

y
  

(t
o

n
/h

)

feeding quantity=0.67kg
feeding quantity=1.12kg
feeding quantity=1.56kg

 
Corn moisture content=73.45%

0

0.5

1

1.5

2

2.5

1200 1400 1600 1800 2000

Rotational speed of knives (rpm)

M
a
c
h

in
e
 p

ro
d

u
c
ti

v
it

y
  

(t
o

n
/h

)

feeding quantity=0.67kg
feeding quantity=1.12kg
feeding quantity=1.56kg

 
 

 

 

 

 

 

 

 

Fig(11): Machine productivity at different levels of 

rotational speed of knives and different levels of dry 

feeding quantity at the three levels of moisture 

content for the non modified machine. 
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2- Operating the modified at higher level of rotational speed of knives 

because of lower actual chopping time and lower rate of fuel 

consumption that obtained with modified machine. 

3- Operating the chopping process with the low level of corn moisture 

content. 

4- For having higher cutting efficiency, it recommended using the 

modified machine at the lower level of rotational speed  and lower 

level of corn moisture content. 

5- The values of the obtained productivity concluded using the modified 

machine at all levels of both corn moisture content and feeding 

quantity. 

6- The lowest actual chopping time(3.72sec) was observed with the 

modified machine at 2000 rpm of knives rotational speed, 0.67 kg of 

feeding quantity and 73.45% of corn moisture content. 

7- The lowest value of fuel consumption was 1.7 lit/h occurred at 54.11% 

of corn moisture content with 0.67 kg of feeding quantity and 1200 

rpm of knives rotational speed for the non modified machine. 

8- The best chopping efficiency occurred at 54.11% of corn moisture 

content was 96.96% with 0.67 kg of corn feeding quantity and 2000 

rpm of knives rotational speed for the modified machine. 

9- The highest productivity(2.55 Mg/h) was observed with the modified 

machine at 2000 rpm of knives rotational speed, 1.56 kg of feeding 

quantity and 73.45% of corn moisture content. 
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 الملخص العربى

 تغذيةسير  متصل بهاأداء آلة تقطيع نبات الذرة 

  *.د/ محمود على محمدأ      *.د/ محمد على حسن أبو عميرةأ

 **جمعة عمر محمد إبراهيم/م    و    *شاد جامعر.د/ جمال أ

سهنةوتتة اسن العتتة كساعتتة أجريتته هتتلد اسة اوتتة كل ةتتة راعتتة اسن التتة كلتتبعة اسستتل  اس  ك تتة س  تت  ا

لاى آس عة سفر  لعةان  2031اسن الة ج م ة اسمنلفعة ك ة حص د محصلل اسل ة صنف ه ى تك 

اسل ة وان  ج اس علاج احةاهم  آسه اسفر  اس  اعةية والاخرى آسه فر  م ةسة كإض فة وعر ن قل س عتةان 

نفتتع للامتتل اسة اوتتة وأوتت هةفه استتل ة أانتت ت اس ا تتع  وقستتك سم   نتتة م تت يعر الادات سستتل آستته لنتتة 

اسة اوة قع س ك  ام رات الأدات اسم  خةمة فى اسمف ضاة كعة الآس تعة تحته اسة اوتة حعتث تم اته 

 ك  امع رات الأدات فى قع س وح  ب رل مة:

 )و لة/معج  جرا ( اسلاز  سا  طععاسنمة اسف اى  -1

 او هلاك اسلقلد )س ر/و لة( -2

 رف تة اس طع )%( -3

 )رعال وات و لة/معج  جرا ( سا  طععة اسلازمة اسط ق -4

 الإن  جعة )معج  جرا /و لة( -5

 وقة أجريه اسة اوة تحه الاث للامل كم  لي ت مخ افة سسل ل مل وهى:

،   1600، 1400، 1200أوتت خةمه خمتتع م تت لي ت هتتى  : السرررعة الدورانيررة للسرر ا ين -)أ(

 سفة /دقع ة. 2000&  1800

تمتته اسة اوتتة لنتتة اتتلاث م تت لي ت هتتى  : ى لنبررات الررذرة ابررل ال رررمالمحترروا الربرروب -)ب(

54,11 ،19,64 &45,73.% 

رجتت  )م لوتتن وزن اتتلاث لعتتةان( ،  0,67ر نتته كتت لاث م تت لي ت هتتى  :  ميررة التلقرريم -)ج( 

 رج  )م لون وزن وب ة لعةان( 1,56رج  )م لون وزن خم ة لعةان( &  1,12

مع سا ترلة اسةو انعتة سا تس رعة متة ختلال منللمتة سن تل . وقة ت  اسحصلل لاى اسم  لي ت اسخ

اسحررة سمجمللة مة اسط  ات واس عل  واس ى ألطه اس خفعض اسلاز  ساحصلل لاى اسم  لي ت 

 (.tachometerوت  قع س هلد اس رلة لنة رل م  لى كجه ز قع س اس رلة اسةو انعة ) اسخمع.

استتل ة قبتل اسفتتر  ف تتة تتت  اسحصتتلل لاتتعه  لنتتة أمت  اسم تت لي ت استت لاث سامح تتلى اسربتتلكى سنبتت ت  

%( ورت ن 73,45ف رات زمنعة ك ة اسحص د مب ةرة حعث ر ن اسمح تلى اسربتلكى سنبت ت استل ة )

%( أمت  ك تة اسحصت د ك ته أيت    ف تة وصتل اسمح تلى اسربتلكى 64,19ك ة اسحص د ك لاث أي   )

زن اسم لوتن اسجت ل سا تلد استل ورت ن %( لاى أوت س استلزن اسربت  .45,11سنب ت اسل ة إسى )

رج  حعث أو خة  هلا اسلزن سح  ب رمعة اس ا ع  لنتة رتل م ت لى متة اسم ت لي ت  0,22اسلاحة 

  اس لاث سامح لى اسربلكى سنب ت اسل ة.

 .*أستاذ بقسم الهندسة الزراعية ب لية الزراعة جامعة المنوفية

 .ية**معيد بقسم الهندسة الزراعية ب لية الزراعة جامعة المنوف
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ولنتتة رتتل م تت لى سم تت لي ت للامتتل اسة اوتتة تتت  تستترا  اس لتت عل اتتلاث متترات وقعتت س وح تت ب 

 ك  ام رات الآدات اس  ك ة فى رل مسر د وأيض  ح  ب م لون اس راتات سسل م  ماة.

 : وتوصلت الدراسة الى النتائج الآتية

 1200ةستة لنتة وترلة ا نعتة لآسته اسفتر  اسم  14,16تح ق أربر زمة ف اى سافر  وم تةا د  -(1)

كم تتةل  رجتت  1,56% ورمعتتة ت ليتتة م تتةا ه  54,11سفة/دقع تتة سا تتس رعة ومح تتلى  بتتلكى 

 2000ا نعتة تح تق لنتة وترلة  3,72كعنم  أقتل زمتة ف اتى سافتر  وم تةا د  ا نعة/رج   9.07

رجتت  كم تتةل  0,67% ورمعتتة تا تتع  م تتةا ه  73,45سفة/دقع تتة سا تتس رعة ومح تتلى  بتتلكى 

 .رج ا نعة/ 4.68

س ر/و لة ر ن لآسه اسفر  اسم ةستة لنتة وترلة  5,70أربر م ةل لاو هلاك اسلقلد وم ةا ة  -(2) 

رجتت   1,56% ورمعتتة ت ليتتة م تتةا ه  73,45سفة/دقع تتة سا تتس رعة ومح تتلى  بتتلكى  2000

سفة/دقع تة  1200س ر/وت لة رت ن لنتة وترلة  1,75كعنم  أقل م ةل لاو هلاك اسلقلد وم تةا ة 

 رج  . 0,67% ورمعة تا ع  م ةا ه  54,11كى سا س رعة ومح لى  بل

 2000% لآستته اسفتتر  اسم ةستتة لنتتة وتترلة 96,96تح  تته أربتتر رفتت تة سا طتتع وم تتةا ه   -( 3)

رجت  . كعنمت  أقتل  0,67% ورمعة ت لية م ةا ه  54,11سفة/دقع ة سا س رعة ومح لى  بلكى 

 تة سا تس رعة ومح تلى سفة/دقع 1200% تح  ته لنتة وترلة  84,92رف تة سا طتع و م تةا ه  

 رج . 1,56% ورمعة تا ع  م ةاه  73,45 بلكى 

معجتت  جرا /وتت لة لآستته اسفتتر  اسم ةستتة لنتتة وتترلة  2,55تح  تته أربرإن  جعتتة وم تتةا ه   -(4) 

رجتت .  1,56% ورمعتتة ت ليتتة م تتةا ه  73,45سفة/دقع تتة سا تتس رعة ومح تتلى  بتتلكى  2000

سفة/دقع تتتة  1200/وتت لة تح  تتته لنتتة وتترلة معج جرا  0,52كعنمتت  أقتتل إن  جعتتتة وم تتةا ه  

 رج  . 0,67% ورمعة تا ع  54,11سا س رعة ومح لى  بلكى 

رعاتلوات. وت لة/معج  جترا  لآسته اسفتر   14,42ر نه أربر قعمتة ساط قتة اسم ت هاسة سافتر   -(5) 

% ورمعتتة ت ليتتة 54,11سفة/دقع تتة سا تتس رعة ومح تتلى  بتتلكى  2000اسم ةستتة لنتتة وتترلة 

رعالوات.وت لة/معج  جترا   5,42كعنم  أقل قعمتة ساط قتة اسم ت هاسة سافتر  ر نته  رج  . 0,67

% ورمعتتة 73,45سفة/دقع تتة سا تتس رعة ومح تتلى  بتتلكى م تتةا د  1200تح  تته لنتتة وتترلة 

 رج . 1,56ت لية 

 وتلصى اسة اوة ك س لصع ت الآتعه :

ا س ح تق لن صتر الأمت ن إو خةا  آسه اسفر  اسم ةسته كإضت فه وتعر ن قتل س عتةان استل ة نلتر -(1)

 س  مل اس ا ع  وت اعل مخ بر اسحلادث.

ألطى ن  ئج م    كتة  رل للامل اسة اوةتل عل آسه اسفر  اسم ةسه والآسه اس عر م ةسه لنة  -(2)

 س عمة م ةل إو هلاك اسلقلد.

ساحصلل لاى رف تة قطتع ل سعتة يلصتى كإوت خةا  آسته اسفتر  اسم ةستة لنتة رتل م ت لي ت  -(3)

 ة اسةو انعة سا س رعة ولنة اسمح لى اسربلكى اسمنخفض س عةان اسل ة.اس رل


