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Abstract: The paper is structured in two parts. In the first part is presented a theoretical kinematic 

model for a hydraulic lift mechanism used to the farm tractors. Is presented the 3D model of the mechanism, 
joined with a plough, for which the kinematic analyze is studied. The mechanism is used for the farm 
machine actuation. The farm machines are joined to the tractor by means of this mechanism. In the second 
part of the paper, are presented the laws of variation for the mechanism kinematics parameters, which are 
obtained with the calculus program Maple.    

 
1. INTRODUCTION 
 
The carried farm machine are joined with the tractor (are mounted with the tractor) 

by means of a hydraulic power lift with three articulated points. 
 The half carried farming machine is joined with the tractor in two points, with the 
hydraulic power lift mechanism, from the longitudinal elements. 

In figure 1and 2 are presented is presented the kinematic and structural scheme of 
a mechanism for actuate the farming machines. 
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 Fig. 1.The kinematic scheme of the 

hydraulic power lift mechanism 
Fig. 2.The mechanism structural scheme

 
 
 2. THE KINEMATIC ANALYZE 

 
In figures 3, 4 and 5 is presented the mechanism 3D model. 
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Fig. 3.The mechanism virtual model (lateral 
view) 

 
 

 

Fig. 4.The mechanism virtual model 
(isometric view) 

Fig. 5.The mechanism joined with a plough (lateral view) 
 
 The study of the kinematics parameters is made upon the basis of figure 6. 

 
Fig.6.The mechanism calculus scheme 
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 2.1. The positions study 
 
 We know: ; 0== AA yx 65== bxD ; 489== cyD ; axG = ; dyG = . 
 To determine the position of the point B we write the systems of equations: 
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Because in the system of equations (2), 0== AA yx , we have: 
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 In the system of equations (3) we not know  and1S 3ϕ . 
 Or if we know the displacement and speed of the piston, then the unknown in the 
equation system (3) are 1ϕ  and 3ϕ . With these considerations the system of equations (3) 
becomes: 
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 Where: ; ; CDDLyA 21 −= CDDLxA 22 = ( ) 2222
213 CDDD LyxLSA −−−+=  

 
 By resolving of the equation (5) we determine the angle 3ϕ . 
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 From the system of equations (3) we determine the angle 1ϕ . 
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 If we not know the displacement of the piston we act in the following way. We take 
out  from the system (3), that is: 1S
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 We introduce the relation (6) in the second equation of the system (3) and we 
obtain: 
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 We have: 
 33231 cossin AAA =+ ϕϕ , where:  
 ; CDLA −=1 12 ϕtgLA CD−= ; DD yLLtgxA −+−= 121213 sinsin ϕϕϕ . 
 By resolving the equation we obtain 3ϕ . 
 We introduce the equation (6) in (5) and obtain .    1S
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 In the system of equations (9) the unknown are 4ϕ  and 5ϕ . 
 We square up the equations and we eliminate 4ϕ , then we determine 5ϕ  from 
whatever equation of the system (9), that is: 
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By resolving the equation we obtain the angle 5ϕ . 
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The angle 4ϕ  is determined with the relation: 
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2.2. Speeds 
 

 The speed from the B joint is determined upon the relation (11). 
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 The speed from the C joint is determined upon the relation (12). 

ANNALS of the ORADEA UNIVERSITY. 

Fascicle of Management and Technological Engineering, Volume VII (XVII), 2008 

 288 



      (12) 
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 The speed from the E joint is determined upon the relation (13): 
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 The speed from the F joint is determined upon the system of equation (14). 
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 2.3. Accelerations 
 
 The accelerations from the B joint are determined upon the system of equation (15). 
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 The accelerations from the C joint are determined upon the system of equation (16). 
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 The accelerations from the E joint are determined upon the system of equation (17): 
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 The accelerations from the F joint are determined upon the system of equation (18): 
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3. CONCLUSIONS 
 
 We have elaborated a calculus program in Maple, for the numeric calculus of the 
mechanism kinematics parameters. 
 The results obtained with Maple are presented in the following. 
 - The variation of the angle 3ϕ  is showed in figure 7; 

 

 
 

  Fig.7.The variation of the angle 3ϕ  Fig.8.The variation of the angle 1ϕ  
 
- The variation of the angle 1ϕ  is presented in figure 8; 

 - The variation of the coordinates xC and yC is presented in figure 9; 

 
Fig.9.The variation of the coordinates from joint C 

 
- The variation of the coordinates xB and yB is presented in the figure 10; 
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Fig.10.The coordinate’s variation from the B joint 

 
 - The coordinate’s variation from the E joint is presented in figure 11; 

 
Fig.11.The variation of the displacement components from the E joint 

 
 - The variation of the angles 4ϕ and 5ϕ  is presented in the figure 12 and 13; 

 
Fig.12.The variation of the angle 4ϕ   Fig.13.The variation of the angle 5ϕ  
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- The speed from the B joint is presented in the figure 14; 
- The speed components variation from the C joint is presented in the figure 15; 

 
 Fig.15.The speed components 

variation for the C joint 
Fig.14.The speed components 

variation for the B joint  
 

- The speed components variation from the E joint is presented in the figure 16; 
- The speed components variation from the F joint is presented in the figure 17; 

 Fig. 16. The speed components 
variation for the E joint 

 Fig. 17. The speed components 
variation for the F joint  

REFERENCES 
 
[1]. N. Dumitru, Ghe. Catrina, C. Copiluşi, I. Geonea, “Finite element modelling of snail and 

differential gears with applications in industrial robots”, The 1st International Conference ADEMS’07, Cluj 
2007 România; 

[2]. N. Dumitru, Copiluşi C., Geonea I., Al-Thahabi Zuhair – “Dynamic response modelling of a robot 
with four degrees of freedom”, International Conference  PRASIC 2006. Braşov România; 

[3]. N. Dumitru, Copiluşi C., Geonea I.,  Hoancă E. – “Considerations about  the finite element 
modelling of transmission from the industrial robots structure”; International Conference PRASIC 2006. 
Braşov România. 

[4]. Geonea I., Modelarea sistemului mecanic mecanism de cuplare plug purtat, Agricultura Durabilă 
- Agricultura viitorului, Simpozion omagial cu participare internaţională, Craiova 22-23 noiembrie 2007, vol. 
XXXVII/B 2007, pag. 164-171, ISSN 1841-8317; 

[5]. Geonea I., Copiluşi C. – “Considerations about Ecological Design of Agricultural Machines”, First 
Symposium   with International participation“, Mechanical Engineering and Natural Environment”, CRAIOVA 
2006 România. 

ANNALS of the ORADEA UNIVERSITY. 

Fascicle of Management and Technological Engineering, Volume VII (XVII), 2008 

 292 


