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ABSTRACT 

The main objectives of the present study were to develop of an optical 

instrument to determine grain cracks based on numbering crack grain 

using a visible light radiation as the light source., and studying the effects 

of cracks percentage on some mechanical parameters of grains to 

minimize grain damage and increase rice grain quality. Grains of rice 

verities were Sakha 103, Yasmein Masry, Giza 101 and Giza 177. Grains 

with the initial moisture content of about 10.6 % (b.d.), with the husk of 

rice grain removed by hand.  The milled grains were put on screen then 

exposed to visible light radiation under the screen, then crack grains were 

counted.  

The following conclusions were drawn on the basis of results of 

mechanical testing and light radiation examination: The percentage of 

cracks for different grains increased with the increase of the deformation 

of grain, while compression strength, specific work and elasticity modules 

were decreased, Type of grains effect on the values of mechanical 

parameters. Sakha 103 grain variety showed higher strength, modulus of 

elasticity and specific work than Giza 177 which was the lowest one., 

Rice grain variety of Giza with the moisture content of about 10.6% 

followed by resulting in a decrease in grain strength, modulus of elasticity 

and specific work by 44.75, 66.34, and 52.69%50% compared to the 

Sakha 103 . where the deformation increased by 36.84% , Mechanical 

parameters showed high correlation with the percentage of cracks. The 

correlation coefficient for the strength against crack percentage of grain 

was equal to 0.92, for the modulus of elasticity 0.99, while in the case of 

specific work it was equal to 0.89., 5) Resistance to cracking of grain to 

impacts can be advantageous on storage and  biological characteristics .  
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On the other hand, high impact resistance is unfavorable in processing 

because of higher energy costs and less efficiency., 6) Visible light 

radiation method is useful for estimating seed cracking to dynamical 

loads., and 7) Crack testing should be continued to study the relationship 

between the crack value and impact site, on mechanical properties of 

grains , especially when using grain for industry or germination. 

INTRODUCTION 

ice (Oryza sativa (L.)) is one of the most important stable food 

crops in the world. Food habits, market price and other related 

factors are encouraging people to grow rice wherever water is 

available. Liu et al.(2005) recommended to thresh immediately after 

harvest. In most countries, the rice is bundled and left in the field at 

harvest. Leaving the rice in the field may expose the grain to dew, which 

re-moistens the grain. Fissures are created and cause the grain to crack 

when milled. Grain that is too moist will be macerated and grain that is 

too dry will crack during milling.  Mill grain at 14 percent moisture, so 

adjust mill roller spacing to specific variety grain size,  Improperly spaced 

rollers will either crack the grain or require multiple passes to de- husk the 

rice.  

Also, they added that the quality of rice seeds has distinct effect on the 

yield of rice. So the proper inspection of rice seed quality is very 

important. At present, the identification of rice seed variety mainly 

depends on chemical method and paddy field method in China. 

Application of the chemical method is hampered by the limited amount of 

sample and very high expense for inspection. The cycle of inspection 

using the paddy field method is too long to satisfy the demand of seed 

circulation.  

The type and range of injuries in wheat seeds caused by rotating machine 

elements mainly the moving parts of various technological processes – 

harvesting, threshing, purification, transport, etc.  Also, this is probably 

due to sudden air temperature and humidity changes during seed 

maturation. Corn grain’s morphological and anatomical structure – size 

and shape, seed thickness and fruit cover, and density were discussed by 

Wall and Norris (1981). 

R 
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Dynamical impacts affect the internal micro-cracks in seeds (invisible to 

the naked eye). The number of internal micro-cracks has a significant 

effect on the decrease in a seed’s resistance to injuries. Internal micro-

cracks formed during maturation (temperature or humidity gradient) 

lower a seed’s internal compactness and may reduce its dynamical 

strength. In turn dynamical impact may affect the increase in internal 

micro-cracks, according to  Tye et al. (1996). 

Paddy (threshed, unmilled rice), as the thermal sensitive bio-material, is 

apt to display degradation phenomena including cracking and inferior 

taste during the drying process. It is necessary to analyze and calculate the 

taste value of the post-drying paddy for paddy processing and dryer 

designing. The quality variation of post-drying paddy was studied by 

Bonazzi et al. (1997) . 

Velupilla et al. (1990) reported that the reduction in whole kernel yield 

was dependent on both the rice lot and the percentage of fissured kernels. 

In the milling process, the grain will be broken by two causes namely; 

cracked kernels and non-uniformity in the final moisture content. Cracked 

kernel is mainly affected by the drying method, which may break rice 

during husking and whitening processes. A part of artificial crack is 

caused by thermal stress, rapid drying, moisture sorption, and high MC 

gradients in the drying process.  

Woyniak and Styk (1996) explain that the large moisture differences 

between their interiors and exteriors are prone to breakage. Conditions 

most favorable for stress cracking occur when the grain is subjected to 

high temperature and non-uniform drying rates. The second factor that 

results in breakage is varying of final MC of paddy after drying. This 

factor completely is related to the height of paddy in the flat bed dryers 

that cause breakage during milling process due to machine strength. Also, 

they added that X-ray procedure enables to determine position, size and 

type of inner damage, and in consequence, allows to estimate the physical 

state of a grain which has been changed by various factors The physical 

state of grain endosperm influences the mechanical behavior of a grain 

subjected to external forces during various stages of technological 

processes.  
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Hashemi et al. (2009) noticed that if the final moisture content has varied 

in the paddy layers, subsequently it could break paddy during the milling 

process. To overcome this problem, normally millers have increased the 

drying time that the difference reduces to a minimum and it results in 

higher crack in kernels. This problem motivated us to investigate the 

approach of uniform final MC in different layers of paddy by using a 

discharge fan to transfer the humid heated air and assessing this method at 

different heights of paddy when the final moisture content reaches about 

8% (w.b.).  

The nondestructive identification of rice seed variety on a large scale 

cannot be achieved by the chemical method and the paddy field method. 

For cases where the information must be visually obtained repeatedly and 

monotonously, nondestructive inspection using machine vision based on 

digital image processing technology is much faster. This was discussed by 

Richard et al. (2008). 

Gunasekaran et al. (1985a) presented a descriptive account of 

appropriate optical methods for nondestructive quality evaluation of 

agricultural and biological materials. So, Optical methods have been 

successfully used to detect defects in biological materials. 

Rittiron et al. (2004) reported technology for non-destructive 

measurement of single-kernel of rice attributes such as protein content, 

insect damage, hardness, vitreousness, and class, as well as the density 

and color. While some of researchs were included automated feeding and 

scanning, none included a means to automatically sort the kernels based 

on desired attributes.   

Processes of heat and mass exchange that take place in the course of 

wheat grain wetting and drying, cause inner stress resulting in endosperm 

cracks. These cracks cause specific physical and biological effects, as 

reported by Woyniak, (2001). 

Kang et al. (1995) said that the cereal grains are frequently damaged by 

the operation of working elements of agricultural machinery during 

harvest and transportation. They are also damaged during post harvest 

processing due to internal stresses induced by high moisture gradients 

occurring in the course of grain wetting and drying .  
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Niewczas and Woyniak  (1991) showed that the investigation on the 

physical state of individual cereal kernels by the X-ray technique offers a 

chance to examine the effect of the properties of kernel structure (inner 

damage of the endosperm) on its mechanical properties. Also, the X-ray 

procedure enables to determine position, size and type of inner damage, 

and in consequence, allows to estimate the physical state of a grain which 

has been changed by various factors 

Cnossen,  and Siebenmorgen (2000) mentioned that the fissures are 

cracks in the rice kernel, during milling, rice kernels with fissures tend to 

break, causing lower head and total percentages. Rice is subject to 

fissuring when it is below critical combinations of temperature and 

moisture, either in the field or after harvest. The cause of fissuring occurs 

when rice kernels are exposed to humidity near 100% RH or water after 

they have dried below a critical moisture ranging between 14 to 18%.  

Hashemi et al. (2005) reported that the ICE has hygroscopic properties if 

it is moved from one environmental to another; the grain can lose or gain 

moisture from the surrounding environment. Farmers all over the world 

have increased the production of rice by adopting modern technology and 

efficient management techniques. However, quality and quantity losses 

still occur at the pre- and post harvest phases, when many factors 

influence the ultimate quality of grains.  

Weller  et al. (1990) said that the cracked kernels are characterized by 

reduced mechanical strength and a tendency to crumble during post 

harvest processing easier than grain with no such damage. Therefore, 

storage of the damaged grain may lead to an increased hazard of starch 

dust explosion in the silos. This  phenomenon  leads to a decrease in grain 

quality. So, it is very important to choose adequate parameters for the 

technological processes to minimize the level of grain damage and hence 

to decrease grain quality. 

Objectives: 

- To study the effects of cracks on some mechanical parameters of grains 

with selected characteristics obtained using visible method.   

- The method could be used by grain industry to measure the quality 

characteristics for marketing, storage, or processing. 
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- To measure some parameters for the technological processes to 

minimize the level of grain damage and increase rice grain quality. 

- To development an optical instrument to detect various kernel cracks 

based on percentage grain crack through visible light vision using light 

radiation source. 

MATERIAL AND METHODS 

Sample preparation 

Grains of rice were selected from the sample of Agri. Res. Center. Rice 

kernel samples were namely Sakha 103, Yasmein Masry, Giza 101 and 

Giza 177 rice grain varities. Tests were performed for 100 kernels 

selected randomly for any variant of the experiment, with total number of 

specimens of 500 grains. Grains were with the initial moisture content of 

about 10.6% (b.d). TThe husk rice grain was removed by hand.  The 

milled grains were put on screen then exposed to the visible light 

radiation under the screen, then was number of crack grain was counted. 

The experiments were carried out at Process and Handling of Agric. 

Production Lab in Agric. Eng. Res. Institute through season 2009.  

INSTRUMENTS:   

Moisture content meter of grain, has the following specifications: 1) 

The moisture tester model is SP – 1D, 2) Manufactured by Japan, 3) 

Accuracy is  0.5 %, 4) The power source is 220 V , and 5) The ambient 

working temperature from 0 to 40 
o
C.  

Digital balance, source of manufacture: Germany; Model: SBA 51; and 

Accuracy 0.01g. It was used to determine the weight of individual grains. 

Digital vernier caliper, has an accuracy of 0.01 mm. It was used to 

measure the dimensions of individual grains. 

Grain hardness test, hardness of the wheat kernels was tested using 

hardness tester (model 174886 kiya seisakusho LTD). The hardness value 

of each sample was recorded in kilogram and calculated in Newten. 

Physical properties: 

The cross-sectional area of the central part: 

To calculate some of the physical properties of grains, it was should be 

measuring the main dimensions of grains were measurred as shown in 

Fig. (1). El-Raie (1987) 
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The cross-sectional area, was calculated according to the formula: 

 2WT
16

π

C
A  --------------------- (1) 

where: T and W are thickness and width of the grain, mm, respectively. 

            Ac : the cross-sectional area of the central part, mm
2
 

Volume of grain : 

The apparent volume was calculated according to the formula: El-Raie 

(1987) 

LWT
6

V


  ----------------------- (2) 

where: L, T and W are length, thickness and width of the grain, mm, 

respectively. 

            V : the volume of grain, mm
3
  

Visible light radiation instrument: 

For the detection of crack grain, the visible light radiation was used. 

The vision on light-radiation, 13x18 x 30 cm in size.  

Light box was used by dimension, including : the operating parameters of 

the lamp as follows: supply voltage 220V (50 Hz), power 70 Watts, 

acceleration voltage 20 kV, current 50 mA, visible light radiation is 

exposed to a varying extent by the crack and uncrack of the grains. When 

the light radiation beam passes through a grain , crack vision of grain is 

by eye. In the vision, the internal crack is visible as characteristic dark, 

then quantified by the number of grains cracks. Fig. 2 presents visible 

light radiation  of kernels prepared to detect crack of grains. 

Cracking percentage:  

Cracking percentage of grain was calculated according to the following 

formula. 

100`  x  
grains  ofnumber    Total

 grainscrack    ofNumber   
   %   Crack,     ------------------ (3) 

Test of mechanical properties 

Mechanical tests were performed by a strength tester, for measuring 

compression and deformation. Grain was placed between two parallel 

plates and subjected to uniaxial compression. The force was determined in 

N, and the deformation in an mm.  
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Compressive strength (σmax),  was calculated from the maximum load 

(Fmax) during the compression test and the average cross-sectional area (A) 

of the grain : 

CA

Fmax
max   --------------------------- (4) 

where: Ac      : is the cross sectional area-central part of grain:mm
2
  

           Fmax : is the compression force, N 

           σmax  : is the maximum compressive stress, MPa 

The modulus of elasticity (E),  was calculated from the Hooke’s law: 

T*A

T * F
E

C

omax







----------------- (5) 

where: E - modulus of elasticity, σmax - compressive stress, ζ- strain, F - 

compression force, To - initial height of sample, T - change in height, Ac 

- cross-sectional area.  

 

Deformation work (DW), was presented as the compression function. 

Deformation work depends on the sample size. In order to characterize 

the material itself, the notion of specific work(s w) which is equal to the 

deformation work (DW) calculated for the unit of sample volume is 

determined as: 

 

V

DW
 SW  -------------------- (6) 

Where:  

SW : is the specific work, mJ mm-3 

DW : is the work of deformation, mJ 

V     : is the volume of the sample, mm3 

Deformation (T): 

Deformation of grain was calculated from the following formula :  

T = To – TC ---------------------- (7) 

where :  

T : is the deformation, mm 

TO : is the initial thickness, mm 

TC: is the thickness after compression, mm 
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Fig. 1. Main dimensions of a rice grain; t - thickness, w – width, L- length. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

a- Diagram of instrument  
1- light box ,  2- Electric source,  3- mirror , 4- light source, 5- switch, 

                     6- screen , 7- milled rice grains, and 8- vision box. 

 
b- Photo of instrument. 

Fig. 2: Diagram and photo of instrument to measure the cracking in rice 

milled grain. 

t 

w L 

8 7 

6 

5 

2 

4 
3 

1 
3 



PROCESS ENGINEERING  

Misr J. Ag. Eng., April 2010 653 

RESULTS AND DISCUSSION 

Cereal grains are damaged by the operation of agricultural machinery 

during harvest and transportation. They are also damaged during post 

harvest processing . 

Table.1 : Some of the main characteristics of rice grains 

Items Sakha 103 Yasmien 

Masry 

Giza 

101 

Giza 

177 

Length, mm 6.68 9.49 7.17 7.80 

Width, mm 2.83 2.40 2.74 2.92 

Initial thickness, mm 2.02 1.82 1.89 1.92 

Mass, g 0.030 0.024 0.020 0.022 

Moisture content, % 10.6 10.7 10.6 10.7 

Compression force, N 174.2 125.8 101.6 095.7 

Thickness after compression force, mm 1.78 1.54 1.56 1.57 

Crack, (C) % 4.0 5.0 6.0 7.0 

 

Table (1) shows some physical and mechanical parameters of different 

rice varieties. For physical parameters, it was noticed that the length of 

grain ranged between 6.68 – 9.49 mm, which were  6.68, 7.17, 7.80, and 

9.49 mm, the width ranged between 2.40 – 2.92 mm, which were 2.40, 

2.74, 2.83, and 2.92 mm, and thickness of grain ranged  between 1.82 – 

2.02 mm , which were 1.82, 1.89, 1.95 and 2.02 mm and grain mass was 

ranged between 0.02 – 0.03 g which were 0.02, 0.022, 0.024, and 0.03 g 

for Sakha 103, Yasmein Masry, Giza 101 and Giza 177, respectively. 

According to main dimension of grains, the highest value was 9.49 mm of 

gain length was Yasmin Masry variety while lowest one was 6.68 mm for 

was Sakha 103 variety. The high value 2.92 mm for grain width was Giza 

177, while lowest one 2.4 mm was Giza 101, and high value 2.02 mm of 

thickniss grain was Sakha 103, while the lowest one 1.82 mm was 

Yasmin Masry. 

Also , for mechanical parameters. , it was noticed that the moisture 

content of grain ranged between 10.6 – 10.7 mm, which were  10.6, 10.7, 

10.6, and 10.7 %, the compression force ranged between 174.2 – 95.7 N, 

which were 174.2, 125.8, 101.6, and 95.7 N, and theckiness of gran after 
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compression  ranged  between 1.78 and 1.57 mm , which were 1.78, 1.54, 

1.56 and 1.57 mm and crack percentage ranged between 4 – 7% which 

were 4, 5, 6, and 7% for Sakha 103, Yasmein Masry, Giza 101 and Giza 

177, respectively. 

According to mechanical properties, the highest value 172.2 N of 

compression force for grain was Sakha, while the lowest one was 4% of 

grain crack for Sakha 103, while lowest value 95.7 N was for Giza 177. 

the highest value 7 for grain crack was Giza of grain crack was Gizza 177, 

while the lowest one of 4% grain crack was Sakha 103, and the highest 

value 1.78 mm thickness of compression strength of grain was Sakha, 103 

while the lowest one 1.54 mm was Yasmein Msry. 

 

Table 2: Mean computed values of some mechanical parameters. 

 
Giza 177 Giza 101 Y. Masry Sakha 103 Grain type 

4.59 4.20 3.49 4.61 Cross section area, mm2 

23.23 19.42 21.68 19.97 Volume,mm3 

20.85 24.19 36.05 37.74 Compression strengths, N/mm2 

4.12 5.23 5.80 8.71 Specific work, N/mm2 

106.96 183.61 234.33 317.77 Elasticity module, N/mm2 

0.38 0.33 0.28 0.24 Deformation, mm 

 
Table 2 presents mean values of the following parameters: percentage of 

cracks, the maximum stress, deformation, modulus of elasticity and 

specific work for the rice grains at the moisture content of grain about 

10.6 %. It is noticed that the compressed strength of grain ranged between 

37.74 – 20.85 N/mm
2
, which were  37.74, 36.05, 24.19, and 20.85 

N/mm
2
, the specific work ranged between 8.71 – 4.12 N/mm

3
, which 

were 8.71, 5.80, 5.23, and 4.12N/mm
3
 , and Elasticity modules of grain 

ranged between 317.77 – 106.96    which were 317.77, 234.33, 183.61, 

106.96  N/mm
2
  and deformation of grains after compression ranged  

between 0.24 – 0.38 mm , which were 0.24, 0.28, 0.33 and 0.38 mm for 

Sakha 103, Yasmein Masry, Giza 101 and Giza 177, respectively. 
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From the previous results, it is seen that the highest values of 37.7 

N/mm
2
, 8.71 N/mm

2
 and 317.77 N/mm

3
 of max compressed strength, 

specific work, and elasticity modulus, respectively . while the lowest 

value of 0.24 mm of deformation of grain rice was Sakha 103 variety. 

Meanwhile, the lowest values of 20.85 N/mm
2
, 4.12 N/mm

3
 and 106.6 

N/mm
2
 of max compressed strength, specific work, and elasticity 

modulus, respectively . while the highest  0.24 mm of deformation of 

grain rice was Giza 177 variety. 

Also, table 2 indicate that an increases of crack percentage lead to an 

increase deformation and decrease of compressed strength, specific work 

and elasticity modules of grains. it was noticed that the increase 

percentage of crack were 4, 5, 6, and 7% for Sakha 103, Yasmien Masry, 

Giza 101, and Giza 177, respectively while the compressed strength was 

decreased as 37.74, 36.68, 24.19 and 20.85 N/mm
2
 and the specific work 

was decrease was 8.71, 5.80, 5.23, and 4.12 N/mm
3
 and the elasticity 

modules was decreased as 317.77, 234.33, 183.61 and 106.69 N/mm
2
 for 

Sakha 103, Yasmein Masry, Giza 101 and Giza 177 rice grain varities. 

 Therefore, rice grain of Sakha 103 variety gave higher values of 

compression strength, specific work and elasticity modulus, while it was 

less in value of deformation. But the rice of Giza 177 vareity gave less 

value of compression strength, specific work and elasticity modulus, 

while it gave high value of deformation. 

Effect of crack percentage on some mechanical parameters:  

Fig. 3 shows the relation between mechanical parameters and crack 

percentage as follows:  

For compressive strength and deformation, an increase in the crack 

percentage from 4 to 6%, followed a decrease in grain strength from 

37.74 to 20.85 N/mm
3
, for Giza 177 variety by a percentage of 44.75% as 

compared with Sakha 103 variety. Also, an increase of grain load 

compressive strength in Saka 103, compared with Giza 177, variety lead 

to deformation of grain which increased by percentage of  36.84% 

compared with Sakha 103 variety . 

Modulus of elasticity, decreased from 317.77 to 106.96 N/mm
2
  with 

increased creak percentage from 4 to 7 %. Also, an increase in crack 

percentage from 4 to 7 % lead to increase in the deformation from 0.24 to 
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0.38 mm, while the modulus of elasticity of Giza 177 decreased  66.34 % 

in comparing with Sakha 103 variety. 

Specific work, decreased from 8.71 to 4.12 N/mm
2
  by increasing crack 

percentage from 4 to 7%., The specific work of Giza 177 decreased 

52.69% in comparing with Sakha 103 variety. 

Also the correlation between mechanical parameters and the percentage of 

cracks ranged between 0.89 – 0.99 which is significant and high. With the 

increase in the percentage of cracks, the values of kernel mechanical 

parameters decreased, for compressive strength, specific work, elasticity 

modulus, while deformation of grain increased, Fig.3. 

Generally, an increase in the crack of grains resulted in a decrease of grain 

strength, its modulus of elasticity and specific work. The values of 

mechanical parameters were clearly different from grain to anther. 

Therefore, a decrease in the grain strength, modulus of elasticity and 

specific work can be associated with the increase in the grain cracking. 

For post-harvest processes, cracked grain is more sensitive to crushing, 

breaking while transported or stored. 

 

From the previous results, the relationships are listed between mechanical 

parameters and crack percentages as follows: 

1- The relationship between compressive strength and crack percentage is 

in the following equation:  

σ max = -6.253  C + 45.34 --------------------- (8) 

2- The relationship between specific work and crack percentage is in the 

following equation:  

SW = -1.434 C + 9.55 --------------------- (9) 

3- The relationship between elasticity modulus and crack percentage is in 

the following equation:  

E = -68.315 C + 381.46 --------------------- (10) 

4- The relationship between deformation and crack percentage is in the 

following equation:  

T = 0.047 C + 0.19 --------------------- (11) 
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Fig. 3: Show the relation between crack percentage and some 

mechanical parameter of rice grains. 
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CONCLUSIONS 

The following conclusions were drawn on the basis of results of 

mechanical testing and light radiation examination: 

The percentage of cracks for different grains increased lead to with the 

increase of the deformation of grain, while maximum compressive 

strength, specific work and elasticity modules were decreased.  

Type of grains affects on the values of mechanical parameters. Sakha 

103 grain variety showed higher strength, modulus of elasticity and 

specific work than Giza 177 variety which was the lowest.,

 Rice grain variety of Giza with the moisture content of about 

10.6% (b.d.) resulted in a decrease in grain strength, modulus of elasticity 

and specific work by 44.75, 66.34, and 52.69%50% compared to the 

Sakha 103 . while the deformation increased by 36.84% , 

Mechanical parameters showed high correlation with the cracks 

percentage. The correlation coefficient for the strength against crack 

percentage was equal to 0.92, for the modulus of elasticity 0.99, while in 

the case of specific work it was equal to 0.89. 

5) Resistance of cracked grain to impacts can be advantageous in storage 

and  biological characteristics. On the other hand, high impact resistance 

is unfavorable in processing because of higher energy costs and less 

efficiency.  

6) Visible light radiation method is useful for estimating seed cracking 

due to dynamical loads. 

7) Crack tests should be continued to study the relationship between the 

crack value and impact, on mechanical parameters of grains , especially 

when using grain for industry or germination. 
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 الملخص العربى

 نسبة التشقق فى بعضلتقدير الأشعة الضوئية المرئية إستخدام 

 الأرز حبوب أصناف  

د/جمال كمال عرفة
1   

د/عبدالرحمن عبدالرؤف عبدالرحمن ،  
2

 

التشقق فىى ععى   المرئية للكشف عن نسبةالضوئية البحث الى استخدام طريقة الأشعة  هذا يهدف

أصناف حبوب الأرز، ودراسة تأثير نسىبة التشىقق علىى ععى  العوالىي الميكانيكيىة للحبىوب التىى 

طىر  لتم اسىتخدام اات التداول والتصنيع والأنبات ، ولتنفيذ التجرعة تؤثر على استخدالها فى عملي

 والمواد الأتية:

 177، وجيزة  101المصرى ، وجيزة  ، ياسمين 103أصناف الأرز سخا  -1

فولى   220وات ،  100تكون لن لصدر ضىوئى عقىوة طريقة الأشعة الضوئية المرئية  -2

 لضوئية المرئية أسفي الحبوب.هارتز ، ولرآة عاكسة للأشعة ا 50ألبير  ،  10، 

تىىم ايىىاض ععىى  الخصىىائي الطبيعيىىة الميكانيكيىىة لأصىىناف حبىىوب الأرز المختلفىىة ثىىم  -3

ععى  العوالىي استخدام عع  المعادلات التجريبية لدراسىة تىأثير هىذل الخصىائي علىى 

 الميكانيكية التى تتعرض لها الحبوب خلال التداول والتصنيع.

 

 .لصر –الداى  -لركز البحوث الزراعية  –ندسة الزراعية عاحث أول عمعهد عحوث اله -1

 .لصر –الداى  -لركز البحوث الزراعية  –عاحث عمعهد عحوث الهندسة الزراعية  -2

 



PROCESS ENGINEERING  

Misr J. Ag. Eng., April 2010 661 

 

تم إجراء عملية إزالة القشرة الخارجية للحبوب يدويا لعدم التىأثير علىى حالىة الحبىة ، ثىم  -4

عالأشعة الضوئية المرئيىة ، ثىم تبىين تعري  الحبوب التى تم تقشيرها لعملية لسح شالي 

 عدد الحبوب المشققة.

وأهم العوالي التى تم  دراستها على الحبوب كان  كالتالى : نسبة التشقق ، أاصىى اىوة  -5

     شغي النوعى والتغير فى شكي الحبة. الإنضغاط ، ولعالي المطاطية ، و

 وأهم النتائج المتحصي عليها :

% لكىي لىن أصىناف الحبىوب  7،  6،  5،  4بىوب كانى  كالتىالى : نسبة التشقق فىى الح -1

أاىي  علىى الترتيى. .. ، أى أن 177، جيىزة  101ن المصرى ، جيىزة ي، ياسم 103سخا

حبىوب فىى  التشىقق عينما كان  أعلى نسبة 103نسبة تشقق فى حبوب الأرز صنف سخا 

 .177رز صنف جيزة الأ

سىى. التشىىقق المختلفىىة عدراسىىة العوالىىي تىىأثرت أصىىناف حبىىوب الأرز المختلفىىة  ات ن -2

اىىي الأنسىىبة التشىىقق ات   103أن حبىىوب الأرز صىىنف سىىخا الميكانيكيىىة .. حيىىث تبىىين 

 8.71،  2نيىىوتنم لىىم 37.74عىىأعلى اىىيم للعوالىي الميكانيكيىىة فكانىى  كالتىالى : لرتبطىة 

لكىي لىن أاصىى اىوة إنضىغاط ، والشىغي النىوعى ،  2نيىوتنملم 317.77،  3نيوتنم لىم

 لىم ... عينمىا 0.24دت هذل النتائج لأاي ايمة للتغير فى الشكي وهىى أو .عالي المرونةول

،  2نيىوتنم لىم 20.85قىيم  ع  ا أعلى نسىبة تشىقق 177كان  حبوب الأرز صنف جيزة 

لكىىي لىىن أاصىىى اىىوة إنضىىغاط ، والشىىغي  2نيىىوتنملم 106.96،  3نيىىوتنم لىىم 4.12

 0.38ايمىة للتغيىر فىى الشىكي وهىى على ئج لأدت هذل النتاأالنوعى ، ولعالي المرونة و

 لم .

لىىن المهىىم دراسىىة نسىىبة التشىىقق لحبىىوب ألارز والحبىىوب المختلفىىة لمعرفىىة لىىدى تأثيرهىىا  -3

عمليىىىات تىىىداولها للتخىىىزين ، أو التصىىىنيع أو لعوالىىىي الميكانيكيىىىة للحبىىىوب خىىلال علىىى ا

    .الأنبات


