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Abstract: In this paper it is presented an approaching method of the dynamic process regarding to the lift 

mechanic brake with friction wheel.  
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1. INTRODUCTION 

 

 For the theoretical establishment of the dynamic characteristics of the lift’s elastic 

system at brake, it is presented the gravel scheme in figure 1. 

 

 When the wording problem take place (when 

the gravel algorithm is elaborated) there are 

accepted the next assumptions:[1][2][4] 

• the actuation engine is stopped, in conclusion 

the moment engine is null. 

• the reduced mass at the periphery of brake rim 

for all elements which execute a rotation 

movement it’s considered as an inertia moment 

reduced  – to he drum’s axis of all the 

elements in the rotating movement (of the engine, the redactor, the ropes , the pulleys). 
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Fig. 2.  

• because the moment of braking apply directly on the friction wheel, the rigid/stern of 

branches cables and the rigid of the action system have a considerable influence on the 

mechanic system  

In the figure 1: 

• m1, m2 means the cabin and the counterweight’s masses; 
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•  ,  şi  represents the masses movements and the adequate movement of the rotation 

angle 

1s 2s s

θ of the friction wheel in the applying moment of braking till the movement stops; 

•  and  the rigidity coefficients of the two branches of cables. 1c 2c

 

2. MATHEMATIC MODEL 

 

The equation of the lift’ s movement , regarding the braking is written under the general 

equation, with the help of Lagrange equation . [3] 

( )i
i i i i

d T T D Q t
dt ρ ρ ρ ρ
⎛ ⎞∂ ∂ ∂Π ∂

− = − − +⎜ ⎟∂ ∂ ∂ ∂⎝ ⎠
,    (1) 

in which: 

•  is the kinetic energy of the mechanic system T

• - potential energy Π

• iρ - generalize coordinates; 

• - dissipation function; D

• -generalize forces. ( )iQ t

In our case we consider , , 1q s= 2 1q s= 3q s2= , and the generalize forces are: 

( ) ( )
( )
( )
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Q t Q
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   (2) 

In which fF  is the result of braking forces, Q weight forces of cabin, G weight forces 

of counterweight.  

The generalize speeds are: 1
ds q
dt

=
i

, 1
2

ds q
dt

=
i

, 2
3

ds q
dt

=
i

 . 

• θ
i
= - the angular speed; 3q
i

• ds
dt

-speed of the cabin; 

• 1ds
dt

-speed of the counterweight. 

The kinetic energy is written under the form: 

:
2 2

1 2
1 22 2 2
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i

,    (3)  
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We obtain the partial derivative: 
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and we have 

1
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Potential energy is written under the form: 

( ) ( )2
1 2 1 3 1

1 1
2 2

q q c q q c2
2Π = − ⋅ + − ⋅    (10) 

We obtain the partial derivative: 
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We consider that the extern forces are proportional with the speed than the dissipative 

function has this form [3]: 
2

1 22
1

1 1
2 2

D k q k q3= ⋅ + ⋅
i i

,    (14) 

 In witch and  are dissipation coefficients. 1k 2k

 The dissipation function has the partial derivative: 
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Replacing the value of T, , D, in the equation (1) and in condition bases (2) results the 

following system of the differentiated equation: 

Π
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The system can be solved trough numbering methods 

 

CONCLUSIONS 

Replacing in the system (18) the numbering values for the masses, for the coefficients 

and for the braking moment (for concrete cases of working), it’s possible to determine the 

generalized coordinates which are the movements  ,  end .Knowing these movements is 

very important to achieve the position of the cabin at the loading and unloading platform 

level. 
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