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Abstract 
The effect milling process on wheat Ahwaze 1 cultivar, was studied based on some technical indicators, Two types 
of machines ( Cylinder and Hammer), were tested at three ranges speed of 0.717 , 0.820 and 0.921. The 
experiments were done in a factorial experiment under complete randomized design with three replications. The 
results showed that the Cylinder machine was significantly better than Hammer machine in all studied condition. 
The results showed a production process of 1.683 and 1.446 ton\hr, power consumption of 15.281 and 16.405 
kW, milling efficiency of 86.446 and 85.312 %, pr0tien percentage 7.257 and 6.460% and bran percentage of 5.140 
and 6.292 % for Cylinder and Hammer machines. 
 

Keywords: Speed, machines , milling wheat, technical indicators. 
 

How to cite the article: 

M.B. Aljubory, M.H. Kianmehr, A. Arabhosseini, A.M. Kermani, Effect of milling process on wheat Ahwaze 1 cultivar, J. 
Practical Buss. Law, 2021; 2(3): 31-36 

 

1. Introduction 
Wheat is considered as the first and the most 
important crops in the world in so for the 
economic aspects are concerned and for the great 
proportion of population all over the world 
because it provides for about 55 %from the total 
carbohydrates and 20 % from the total calorie 

food. 

" Abu Al khair et al,(2005)" the organizing machine 
has a direct  effect on the productivity   of the 
machine the more the organization is set whenever 
the high productivity because of the low 
percentage of break-up and this is reflected 
positively on the increase machine productivity 
due to increased efficiency of the existing work ." 
Ahmed (2007)' the productivity of machine 
crunches affected by grain type and the type of 
machine and process speed. "Alsharifi (2010)" 
importing great quantities of wheat from other 
countries might expose the Iraqi economic to the 
risks of high prices changing, especially during the 
stages of harvest where great quantities of wheat 
are lost because of the unregulated harvest 
machines. In this research, we are going to study 
two types of roller mechanical mill and hammer 
milling relation with the speed and moisture 
content in some mechanical and qualitative 
characteristics on two types of wheat. " Alsharifi et 

al .,(2017)", the influenced of the type of the 
machine and of the type of crop (increase and 
decrease) of depend on efficiency and productivity 
of the machine. 
"Barros et al.,( 2010) "kernels and of flour stocks, 
giving results that are generally consistent with 
those presented above and giving additional 
insights into effects on particle composition as well 
as size following breakage. Cleve and Will 
investigated effects of roll gap and corrugation 
(flute profile) on breakage, concluding that the 
corrugation profile of First Break was more 
important than of subsequent breaks.. " Alsharifi,et 
al., (20016 b)" the completion of the machine 
means the ability of the machine to work efficiently 
without claim to have in the product and this is 
influenced by the type of machine and grain 
moisture content. (Yuan et al. 2003) presented a 
unit operations-based analysis of the break 
subsystems in a pilot-scale flour mill. They 
highlighted the need for models of particle 
breakage throughout the milling process and the 
benefits of incorporating such models into 
computer simulations to aid mill control and 
optimization as well as the training of millers. 
The main goal of this research is to study the effect 
speed for (Cylinder and Hammer) machines on 
technical indicators of wheat Ahwaze 1 cultivar . 
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2. Materials and methods 
The study was conduction in 2015 to evaluated 
machines ( Cylinder and Hammer )  were done at 
three levels of speed of 0.717, 0.820 and 
0.921% .The Ahwaze 1 cultivar by probe and 
collected on form of heaps ,which number heaps 
were six each heap weight was160kg, according to 
the method used by (Alsharifi et al,.2007). The 
wheat samples were by using sieves to cleaned to 
remove all foreign matters, broken and immature 
grains . Then the random samples which are taken 
from each heaps 1000g weight .The initial 
moisture content of wheat grain was determined 
by oven drying at 103C for 48h (Sacilik et al ., 2003 
and Andres et al., 2012). The Ahwaze 1 cultivar 
was kept in an oven at temperature of 43C and 
monitored carefully for determining moisture 
content of grain at 13-15% then the sample are 
taken and placed in Precision divider to get a 
sample of 200g weight than the samples were 
carefully sealed in polythene bags. the cylinder 
type machine was adjusted on 0.8mm clearance 
and speed of 0.921 . the sample of 200g weight was 
placed in the machine of the type cylinder . than 
the sample was taken out of the machine and 
placed in a cylindrical insulation device from 
Cylinder type operating time of adjust for 2 
minute .The angle of inclination 25 degree insulate 
the broken and full of grain of  all size. The 
production  process, power consumption, the 
efficiency mechanical, protein percentage and bran 
percentage were calculated for each running test. 
 
2.1 Production process: Equation 1( Al sharifi 
2016 a) 
 

  
Where: P: Production process (ton/ hr),W- Output 
weight.( kg) and T- time (hr). 
 
2.2.Power consumption: Equation 2(Al sharifi et 
al .,2016c) 
 

  
Where: P – Power consumed. (kw),V – Voltage, I- 
The current ( Am ( , Angle between the current and 
voltage.-𝑐𝑜𝑠𝜑 and 𝐸𝐹𝐸 - The efficiency of the motor 
(%). 
 
2.3.The efficiency mechanical : Equation 3 
(Minaei et al., 2007) 
 

  
Where: 𝐸𝑀 -Is efficiency mechanical (%), 𝑃𝑁 -Is 
productivity theory. ( g) and 𝑃𝑊 -Is productivity 
work . (g). 
 
2.4. Proportion of protein : Eq 4 (Al Saadi and Al 
Ayoubi .,2012) 
 

  
Where: 𝑃𝑃 -Is proportion of protein and 𝑃𝑁 -Is 
proportion of nitrogen . 
 
2.5.Precentage of bran: Eq 5 (Ali and shatti., 
2006). 
 

  
Where: 𝑅𝐵 :Is ratio of bran,% , 𝑊𝑆𝑤 :Is wheat grain 
sample weight ( g ) 𝑊𝑠𝑚 : Is sample weight after 
milling,( g) and 𝑊𝑆 :Is weight sample used, (g) . 
The same method was used with the same cultivar 
(Ahwaze 1) to test the Cylinder type and Hammer 
type machines at speed 0.717 and 0.820 in three 
replications. The results were analyzed statistically 
using the design complete randomized design 
(CRD) and the difference among treatments for 
each factor was tested according to the LSD test 
(Alsahoeke and Creama, 1990). 
 
3 Results and discussion  
3.1 Production process 
The influence of machine type and speed on wheat 
production process t/h is shown in Table 1. The 
speed at 0.921% showed the highest production 
process of 1.767 t/h, while the lowest production 
process of 1.339 t/h was for 0.717% speed. These 
results are consistent with the results that gained 
by previous researchers (Abu Al khair et al.,2005). 
It is indicated that the production process of the 
Cylinder machine (1.683 t/h) is significantly better 
than Yanmar machine (1.446 t/h). This is due to 
the use of full absorption capacity of the Cylinder 
machine. As increasing the grain moisture content 
leads to decrease of the wheat productivity, These 
results are consistent with the results of (Alsharifi 
et al.,2016 b). All the interactions are significantly 
different and the best results (1.921 t/h) have 
come from the overlap among Cylinder machine, 
and 0.921% speed. The levels of the production 
process at different conditions are shown in Figure 
1 for both machine types (Cylinder and Hammer). 
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Table 1: effect of speed on production process for two machines 
 

Machine  Speed %  Means of machine 

 0.717 0.820 0.921  

Cylinder 1.431 1.696 1.921 1.683 

Hammer 1.246 1.480 1.612 1.446 

LSD=0.05    0.011 

Means of speed 1.339 1.588 1.767  

LSD=0.05  0.021   

 

  
Figure 1: effect of machine types and speed on production process 

 
3.2 Power consumption 
Table 2 shows the influence of machine type and 
speed on power consumption (kW). The results 
indicated that increasing the speed leads to 
decrease the power consumption of the machine, 
and the results were 16.818 kW, 15.819 kW and 
14.894 kW for different speed. This is due to the 
efficiency of the machine in the work achieved and 
less time. This is due to decreased power 
consumption with increased the speed. These 
results are consistent with the results that gained 
by (Al Saadi and Al Ayoubi, 2012). However, 

Cylinder machine was significantly better than the 
Hammer machine, while the results gained from 
this process were 15.281 kW and 16.405 kW for 
Cylinder and Hammer machines. These results are 
consistent with the results that gained by 
(Ahmed ,2007). The best results 14.706 kW have 
come from the overlap among Cylinder machine 
and 0.921% speed. The levels of the power 
consumption at different conditions are shown in 
Figure 2 for both machine types (Cylinder and 
Hammer). 
 

 
Table 2: effect of speed on power consumption for two machines 

 
Machine  Speed %  Means of machine 

 0.717 0.820 0.921  

Cylinder 16.013 15.125 14.706 15.281 

Hammer 17.622 16.513 15.081 16.405 

LSD=0.05    0.102 

Means of speed 16.818 15.819 14.894  

LSD=0.05  0.142   
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Figure 2:effect of machine types and speed on power consumption kw . 

 
3.3 Mechanical efficiency 
Table 3 indicates to the influence of machine type 
and speed on the efficiency mechanical. The results 
showed that increase in speed leads to increase 
efficiency mechanical of the machine. The results 
were 84.929%, 85.855% and 86.870% at different 
speeds. This is due to the increase in the 
production process by increasing the speed .These 
results are consistent with the results gained by 
(Alsharifi et al.,2016 a). It indicates the Cylinder 
machine with higher efficiency mechanical 

(86.446%) was significantly better than the 
Hammer machine (85.312%). This is due to the full 
energy assimilation by Cylinder machine as 
compared with Hammer machine. These results 
are consistent with the results of (Minaei et al., 
2007).. The best result (87.015%) achieved by 
Cylinder machine and 0.921% speed. The levels of 
the mechanical efficiency at different conditions 
are shown in Figure 3 for both machine types 
(Cylinder and Hammer). 
 

 
Table 3: effect of speed on mechanical efficiency for two machines 

 
Machine  Speed %  Means of machine 

 0.717 0.820 0.921  

Cylinder 85.641 86.713 87.015 86.446 

Hammer 84.216 84.996 86.725 85.312 

LSD=0.05    0.112 

Means of speed 84.929 85.855 86.870  

LSD=0.05  0.187   

 

  
Figure 3: effect of machine types and speed on mechanical efficiency %. 
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3.4 Protein percentage: 
Table 4. shows the influence of the machine type 
and speed on the percentage of protein % .The 
results indicate that the machine type Cylinder is 
significantly better than the machine type 
Hammer, The results were 7.257 and 6.460%.for 
cylinder and Hammer machines. This is due to 
accuracy deal with of the grains when using of the 
machine type cylinder leads to increased 
percentage of protein as compared with machine 
type Hammer . These results are consistent with 
the results gained by (Al Saadi and Al Ayoubi, 
2012 ) .As increasing the speed leads to decrease 

of the protein percentage and the results were 
7.676 , 7.137 and  5.736 at different speed .This is 
due to decreased percentage of protein with 
increased the speed leads to loss a high percentage 
of the protein with the peels. These results  are 
consistent with the results that gained by (Al 
sharifi , 2010). The best results 8.071 % have come 
from the overlap among Cylinder machine and 
0.717% speed. The levels of the protein percentage 
at different conditions are shown in Figure 4 for 
both machine types (Cylinder and Hammer). 
 

 
Table 4: effect of speed on protein percentage for two machines 

 
Machine  Speed %  Means of machine 

 0.717 0.820 0.921  

Cylinder 8.071 7.484 6.216 7.257 

Hammer 7.335 6.789 5.255 6.460 

LSD=0.05    0.043 

Means of speed 7.676 7.137 5.736  

LSD=0.05  0.087   

 

  
Figure 4: effect of machine types and speed on protein percentage %. 

 
3.5 Bran percentage 
Table 5 indicates that increasing the speed leads to 
decrease the percentage of bran of  the machine. 
The results were 6.157%, 5.590% and 5.402% at 
different speed. This is due to increased 
mechanical energy for separation process of the 
milling of grain. The increase in speed among 
cylinders, leads to increase in percentage of bran. 
These results are consistent with the results that 
gained by (Ali and shatti.,2006)at different speed. 
The Cylinder machine (5.140%) was significantly 

better than the Hammer machine (6.292%). This is 
due to increased mechanical energy for separation 
process of the milling of grain. The increase in 
speed among cylinders, leads to decrease in 
percentage of bran. These results are consistent 
with the results that gained by (Alsharifi et al ., 
2016 b). The best results 4.883 have come from 
the overlap among Cylinder machine and 0.921% 
speed. The levels of the bran percentage at 
different conditions are shown in Figure 5 for both 
machine types (Cylinder  and Hammer). 
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Table 5: effect of speed on bran percentage for two machines 
 

Machine  Speed %  Means of machine 

 0.717 0.820 0.921  

Cylinder 5.446 5.092 4.883 5.140 

Hammer 6.867 6.088 5.921 6.292 

LSD=0.05    0.055 

Means of speed 6.157 5.590 5.402  

LSD=0.05  0.091   

 

  
Figure 5: effect of machine types and speed on bran percentage %. 

 
4. Conclusion 
The Cylinder type machine is significantly better 
than the Hammer type machine in all studied 
conditions. The 0.921% speed was significantly 
superior to the other two speed0.820% and 
0.717% in all studied condition except the protein 
percentage. The results showed better conditions 
for the overlap between the Cylindre type and 
0.921% speed compared to the overlap of the 
Hammer type machine with other speed. The best 
result was obtained by Cylinder type machine and 
0.921% speed. 
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