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Abstract The aim of this paper is to create some models for theoretical and experimental studies of weaving 
machines vibrations. The theoretical study was developed for the torsion bar mechanism. The role of the 
launch mechanism is to confer to the bullet the kinetic energy required to cross the shed which has a 
variable length, depending on the number of simultaneous weavings. A particularity of this launching 
mechanism resides in the fact that the energy required to accelerate the bullet is created by twisting an axle, 
which, once loaded with potential torsion energy is capable to release this energy and transfer it to the bullet, 
through the launching arm, [2]. 
The torsion bar was modeled by two parts and the proper pulsation was theoretically calculated. The model 
of torsion bar was also analyzed using numerical methods. In that case were determinate the proper 
pulsation and natural mode of vibration.  

 
1. INTRODUCTION 
The role of the launch mechanism is to confer to the bullet the kinetic energy required to 
cross the shed which has a variable length, depending on the number of simultaneous 
weavings.  
A particularity of this launching mechanism resides in the fact that the required energy to 
accelerate the bullet is created by twisting a torsion bar, which, once loaded with potential 
torsion energy is capable to release this energy and transfer it to the bullet, through the 
launching arm. 
In the case of weaving machine is difficult to establish every source of vibration. In 
weaving process all mechanism are working in the same time and generate vibration.  
The most important source of vibration is: the slay, the launching mechanism and the 
mechanism for moving the warp yarn. 
 
2. THEORETICAL STUDY OF TORSION VIBRATION  
For the torsion bar where establish two references systems x1 and x2 with the origins O1 
and O2 which are presented in Fig.1. 

 

 
 

Figura 1 Torsion bar 
 
 

The differential equation of the torsion vibrations is, [1]: 
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and for the free undamped vibrations: 
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The expected form of harmonic solutions is: 

 
)θφ ︵x ︶sin ︵ptt ︶︵x, 0 += ϕϕ      (3) 

 
where: Ф(x) is the proper function. If the solution (3) verifies the differential equation (2) the 
proper function equation was obtained: 
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The proper functions for the two parts of the bar are expected to be as follows: 
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The limit conditions are [3]: 
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and the conditions of continuity are: 
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It results:  
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In order that the system to admit solutions, different of the null solution for C2, C3, C4, the 
determinant must be null: 
 

0
0IlsinαI
10lcosα

lcosαlsinα0

21 p11p

11

2222

=
−⋅−

−     (10) 

It results:  
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From relation (5) and (11) result: 
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Solving the equation (10) the proper frequency result p1=2359 rad/s.  
 

3. STUDY OF TORSION BAR VIBRATION USING NUMERICAL METHODS  
The model of torsion bar is presented in figure 2. 

 

   
 
 
 

Figura 2 The model of torsion bar 
 
The proper pulsation and the shape mode are presented in figure 3. 
By analyzing the mode shape, results that the torsional vibration appears for frequencies: 

 Hz and  Hz. The fundamental pulsation obtained by analyzing 
the torsion bar with numerical method was: 2238 rad/s.  

248.3653 =f 054.9276 =f

 
 

  
f3=365.248 Hz f6=927.054 Hz 

 
 

Figura 3 The mode shape of vibration and the corresponding frequencies 
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4. Conclusion 
By analyzing the mode shape, results that the torsional vibration appears for frequencies: 

 Hz and  Hz. The pulsation obtained by analyzing the torsion bar 
with numerical method was: 2238 rad/s and 5824.82 rad/s. The fundamental pulsation 
obtained using Ansys are pAnsys=2238 rad/s. 

248.3653 =f 054.9276 =f

The fundamental pulsation obtained with the exact method is p1=2359rad/s.  
Comparing these values (fundamental pulsation obtained using the numerical method and 
fundamental pulsation obtained using exact method) a difference of 5.4% was computed. 
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