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Figure 1  A) Overview of tension and compression testing device Sntam series of STM-20 B) View of the 

fulcrum and factor loading 
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Table 1  Analysis of variance of mechanical properties of conventional wheat varieties 

F FF

4185.093 13.0583**4708.62614.6918**408.2891.2739 ns

9276.88843.9144**98.8230.4678 ns317.7431.5041 ns

513.52818.1**350.4812.3531**43.2251.5235 ns

14.7852.6366*62.97311.2302**13.2662.3657*
ns
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Figure 2  Mean cultivar effects on the flexural strength of different wheat cultivars
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Figure 3  Average moisture content effects on flexural strength of different wheat cultivars 

Figure 4  Average moisture and cultivar interaction effects on flexural strength of different wheat 
cultivars
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Figure 5  Mean cultivar effects on modulus of elasticity of different wheat cultivars
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Figure 6  Average moisture content effects on modulus of elasticity of different wheat cultivars 
 

Figure 7  Mean cultivar and moisture interaction effects on modulus of elasticity on different wheat cultivars 
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Figure 8  Mean cultivar effects on maximum bending stress of different wheat cultivars
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Figure 9  Mean moisture content effects on maximum bending stress of differenc wheat cultivars



 
 

Figure 10  Mean cultivars and moisture interaction effects on maximum bending stress of differens wheat cultivars. 
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Figure 11  Mean cultivar main effects on the toughness of different wheat cultivars 



 

 
 

Figure 12  Mean moisture content effects on the toughness of different wheat cultivars 

 

Figure 13  Mean cultivar interaction effects and moisture on the toughness of different wheat cultivars 

w.b.w.b.

 

MV



 
 

 
w.b. Mpa

Mpa

 
 

1. Afkari Saiah, A.H., 1382. Wheat grain hardness measurement and its correlation with 
producted flour quality, PHD Thesis, Department of Agricultural Machinery, College 
of Agriculture, University of Tarbiat Modares, Tehran, Iran. In persian. 

2. Tavakoli H.T., 1382. Mechanics of agricultural products, Zanjan University press, 
First edition, p 520.In persian. 

3. Ashtiani araghi H., sadeghi m., hemmat a., khoshtaghaza m.h., 1386. Determining the 
mechanical properties of paddy under three- point bending and compression tests 
under static load, Third student conference on agriculture machiniery engineering and 
mechanization, Shiraz, Iran. In persian. 

4. Herum,F.L., Mansah , J. and Barrre,J.H. and Majidzadeh,K.1979. Viscoelastic 
behavior of soyabeans due to temperature and moisture content. Transactions of the 
ASAE. 1219-1224. 

5. Aquerreta, J., Iguaz, A., Arroqui, C., Virseda, P., 2007. Effect of high temperature 
intermittent drying and tempering on rough rice quality. Journal of Food 
Engineering. 80: 611-618. 

6. ASAE , 2001. Moisture measurement-underground grain and seeds. American 
Society of Agricultural Engineers, pp. 567 - 568 

7. Cook, J.R., Dickens, J.W., 1971. A centrifugal fan for impaction testing of seeds. 
Transactions of the ASAE. 14(1): 147-155. 

8. Lu, R., Siebenmorgen, T.J., 1995. Correlation of head rice yield to selected physical 
and mechanical properties of rice kernel. Transactions of the ASAE. 38(3): 889-
894. 



 

 
 

9. Mohsenin, N.N., 1978. Physical Properties of Plant and Animal Materials. 1st edn. 
Gordon and Breach, New York, NY. 

10. Reddy, B.S., Chakravertty, A. 2004. Physical properties of raw and parboiled 
paddy. Biosystems Engineering. 88(4): 461-466. 

11. Zhang, Q., Yang, W., Sun, Z., 2005. Mechanical properties of sound and fissured rice 
kernels and their implications for rice breakage. Journal of Food Engineering. 68: 
65-72. 

 
 
 
  



 
 

Study of Grain Mechanical Properties Under Bending 
Test in Some Common Wheat 

1N. Kanyawi,1K. Imanian, 2E. Askari Asli -Ardeh  
 

1 M.S. student, Department of Agricultural Machinery, College of Agriculture, 
University of Mohaghegh Ardabili, Ardabil, Iran. 

2 Assistant professor, Department of Agricultural Machinery, College of Agriculture, 
University of Mohaghegh Ardabili, Ardabil, Iran.

* -mail address:nasershahi2005@yahoo.com 
 

Reseived: 2013- 06- 08       Accepted: 2014- 01- 21 
 
Abstract 

Mechanical damages in agricultural crops are phenomenon that provides conditions 
for creating wastes. For this reason, the identification of the effective conditions and 
factors on mechanical damages in the agricultural crops finally leading to reduce of 
wastes in this section. In this research, bending force, maximum of bending stress, 
toughness, modulus of elasticity of grain at  common wheat varieties (Azar2 , MV 17 , 
Sabalan) at four levels of grain moisture content (12, 15 , 18 and 21% w.b.) have 
measured and investigated  by bending test. The results of variance analysis revealed that 
main effects of variety and grain moisture contents were significant on wheat grain 
mechanical properties. Increasing the grain moisture content till 18% (w.b.) decreased 
bending strength, maximum of bending stress, toughness, modulus of elasticity. The 
higher grain moisture content from 18 %(w.b.) Increased the toughness and bending 
strength. Maximum of bending strength mean (91.978 N) related to variety of Azar2 in 
grain moisture content 12% (w.b.). Minimum of bending strength mean (23.892 N) 
related to variety of Sabalan in grain moisture content 21% (w.b.). Maximum of bending 
stress (26.982 MPa) related to variety of Azar2 in grain moisture content 12% (w.b.) and 
minimum of bending stress (7.11 MPa) related to variety of Sabalan in grain moisture 
content 21% (w.b.). Maximum of modulus of elasticity (72.714 MPa) related to variety of 
Sabalan in grain moisture content 12% w.b. and minimum of modulus of elasticity 
(10.894 MPa) related to variety of MV 17 in grain moisture content 21 %( w.b.). 
KeywordsBending test,Modulus of elasticity,Toughness, Maximumof bending stress, 
Bending strength 
 

 


