
 

 
 

 

behzad.alasti@gmail.com

 

Sample Tree

FPACFA

 



 

 
 

Altisent & 

Canavate, 1999

Parameswarakumar & Gupta, 1991

Schertz & 

Brown, 1968

Brown, 

2002

                                                      
1Inertia Shakers 

Kepner 

et al, 1987

Adrian & Fridley, 1965

FDF

Sessiz & 

Ozcan,2005

Spatz, 2000

                                                      
2Fruit Detachment Force 



 

 
 

Sellier, 

& Fourcaud, 2009

Fleurant et al., 2004

MDOF

FPA

CFA

 

Figure 1: Static pull test on olive tree 
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Table 1: Results of static pull test
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Table 2: Results of free vibration test for olive trunk
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Table 3: Results of free vibration test for olive fruit
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Figure 2: A schematic view of the fruit tree with trunk shaker 
 

 

Figure 3: A schematic view of the mass-spring system for the fruit tree
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Table 4: Properties of trunk shaker for olive harvesting (Porras et al., 1996) 
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Figure 4. Comparison offrequency response of the trunk, (a) frequency response of the trunk with FPA 
excited force and (b) frequency response of the trunk with CFA excited forces
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Figure 5. Comparison of frequency response of the fruit with FPA and CFA excited forces
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Figure 6: (a) Stress of the trunk with FPA excited force; (b) Stress of the trunk with CFA excited force
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Figure 7:(a) Stress of stem bottom with CFA and FPA excited forces and (b) Stress of pedicle with CFA and 

FPA excited forces 
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Abstract  
The objective of this study is comparison of mechanical shakers performance in fruit 

harvesting process with constant and frequency proportional forces. Experimentally static 

loadings and dynamic free vibration are carried out on the trunk and branches of the 

sample tree (Olive tree) to obtain their important elastic and viscoelastic properties. Then 

the olive tree is modeled with an equivalent mass-spring multi degree freedom model 

depending on the tree age. In this paper the fruit is modeled with two degree equivalent of 

mass-spring freedom model that it includes stem and fruit center of gravity and taking to 

account that olive tree produces fruit

Displacement amplitude of the fruit and trunk are obtained in the different frequencies. 

Also the effects of the tree age and kind of applied force on the optimum range of shaking 

frequency are discussed. In addition the value of the mechanical stresses in the stem 

bottom and pedicle of fruits are calculated. It has been observed from results in harvesting 

process by F.P.A and C.F.A excited forces, the quantity of pedicle stress was more than 

stem stress Therefore If the both nodes have equivalent resistance, olive fruits will be 

removed without stem. 

Key words: Inertia shaker, Response frequency, FPA, CFAand Olive tree. 

 

  


