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ABSTRACT 

The paper presents the analysis of a mechanism with quick return of its oscillating arm. 

For this purpose it has been realized a computer program that permits simulating of the 

studied mechanism. The results of the simulations are finally presented. 
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INTRODUCTION 

The study of the kinematics of the various mechanisms used in industrial applications 

represents a very important stage in their design. In these studies it is necessary to 

develop simulators for the functioning of the analyzed mechanisms that allow, among 

other things, the analysis of the influence of various constructive parameters on the 

distribution of speeds and accelerations [1-19]. In this paper is analyzed the kinematics 

of a widely used mechanism in industrial applications which permits a quick return of 

its oscillating arm marked with 3 in Figure 1. For this purpose a computer program that 

simulates the functioning of the analyzed mechanism has been developed and a series of 

results of the simulations performed are finally presented. 

 

 

Figure 1. Mechanism with quick return of its oscillating arm 3 
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THEORETICAL CONSIDERATIONS AND SIMULATION RESULTS 

The mechanism in Figure 1 has two independent loops [20]: O-A-O’-O and O’-B-C-O’. 

By projecting the vector equations: 0''  OOAOOA  and 0''  COBCBO  

corresponding to the two component loops on (Oxy) system of coordinates it results: 
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where: OAl 1 , '3 AOs  , OOe ' , BOl '3  , BCl 4 . 

By solving the equations above it results: 
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where: ),(2ATAN xy  calculates arctan(y/x) by taking into account the signs of x and y. 

It has been developed a computer program using Maple programming language that 

simulates the analyzed mechanism functioning. The dimensions of the component links 

are: m2.01 l ; m9.03 l ; m7.04 l , m4.0e , m5.0h . Also, it has been 

considered that the angular speed of the crank 1 has a constant value equal to 5 rad/s. 

Using the computer program mentioned above it has been analyzed the variation of the 

parameters 3  and 3  corresponding to the oscillating arm 3 and the variation of the 

speed 5v  and of the acceleration 5a  of the work element 5 when e varies between 0.3 m 

and 0.45 m and when 1l  varies between 0.15 m and 0.3 m. 

The angular speed 3  and the angular acceleration 3  have been calculated with the 

relations: 
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The speed 5v  and the acceleration 5a  of the work element 5 have been calculated in a 

similar way with the following relations: 
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In Figures 2 and 3 are presented the variation curves during a cinematic cycle of the 

angular speed 3  and of the angular acceleration 3  when e varies between 0.3 m and 

0.45 m. 

 

Figure 2. The variation of the angular speed 3                                                                       

when e varies between 0.3m and 0.45m 

 

 

Figure 3. The variation of the angular acceleration 3                                                             

when e varies between 0.3m and 0.45m 
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From the two graphs it is observed that with the decrease of the e values there is a 

significant increase both of 3  values and of 3  values. 

Figures 4 and 5 present the variation curves of 5v  and of 5a  when e varies between 

0.3m and 0.45 m. 

 

 

Figure 4. The variation of the speed 5v  when e varies between 0.3 m and 0.45 m 

 

 

Figure 5. The variation of the acceleration 5a                                                                         

when e varies between 0.3 m and 0.45 m 

 

Also, from the two graphs in Figures 4 and 5 it can be noticed that with the decrease of 

the e values there is a significant increase both of 5v  values and of 5a  values. 

Figures 6 and 7 present the variation curves of 3  and of 3  when 1l  varies between 

0.15 m and 0.3 m. 
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Figure 6. The variation of the angular speed 3                                                                             

when 1l  varies between 0.15 m and 0.3 m 

 

 

Figure 7. The variation of the angular acceleration 3                                                                  

when 1l  varies between 0.15 m and 0.3 m 

 

From the two graphs in Figures 6 and 7 it is observed that with the increase of the 1l  

values, the angular velocity 3  values and the angular acceleration 3  values have a 

significant increase in the second part of the cinematic cycle. 

In Figures 8 and 9 are presented the variation curves of 5v  and of 5a  when 1l  varies 

between 0.15 m and 0.3 m. 
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Figure 8. The variation of the velocity 5v                                                                                            

when 1l  varies between 0.15 m and 0.3 m 

 

 

Figure 9. The variation of the acceleration 5a                                                                                    

when 1l  varies between 0.15 m and 0.3 m 

 

From the two graphs in Figures 8 and 9 it can be noticed that with the increase of the 1l  

values, 5v  values and 5a  values have a significant increase. 

 

CONCLUSIONS 

In this paper it has been analyzed the kinematics of a widely used mechanism in 

industrial applications which permits a quick return of its oscillating arm. In this scope a 

computer program that simulates the functioning of the analyzed mechanism has been 

developed. It has been presented a series of results obtained with the computer program 

concerning the variation of some cinematic parameters when it was considered some 

intervals of variation for the dimensions of the components of the mechanism. 

 



Romanian Journal of Petroleum & Gas Technology 

VOL. III (LXXIV) • No. 1/2022 

 

 

 

61 

REFERENCES 

[1] Badoiu D., Research concerning the movement equation of the mechanism of the 

conventional sucker rod pumping units, Revista de Chimie, Volume 70, Issue 7, p. 

2477-2480, 2019; 

[2] Badoiu D., Research concerning the use of polynomial functions in the study of the 

conventional sucker rod pumping units, Revista de Chimie, Volume 70, Issue 4, p. 

1223-1227, 2019; 

[3] Badoiu D., Toma G., Research concerning the predictive evaluation of the motor 

moment at the crankshaft of the conventional sucker rod pumping units, Revista de 

Chimie, Volume 70, Issue 2, p. 378-381, 2019; 

[4] Badoiu D., Toma G., Research concerning the correlations between some 

experimental results in the case of a sucker rod pumping installation, Revista de 

Chimie, Volume 69, Issue 11, p. 3060-3063, 2018; 

[5] Badoiu D., Toma G., Research concerning the kinetostatic analysis of the 

mechanism of the conventional sucker rod pumping units, Revista de Chimie, 

Volume 69, Issue 7, p. 1855-1859, 2018; 

[6] Toma G., Pupazescu A., Badoiu D., Simulation of the sucker rod column dynamics 

for different pumping regimes, Revista de Chimie, Volume 68, Issue 11, p. 2593-

2596, 2017; 

[7] Badoiu D., Toma G., Research concerning the identification of some parameters of 

a sucker rod pumping unit, Revista de Chimie, Volume 68, Issue 10, p. 2289-2292, 

2017; 

[8] Toma G., Pupăzescu A., Bădoiu D., On the Kinematics of Some Sucker Rod 

Pumping Units, Petroleum-Gas University of Ploiesti Bulletin, Technical Series, 

Volume 66, Issue 3, p. 95-100, 2014; 

[9] Toma G., Pupăzescu A., Bădoiu D., On a Synthesis Problem of the Mechanism of a 

Sucker Rod Pumping Unit, Petroleum-Gas University of Ploiesti Bulletin, 

Technical Series, Volume 65, Issue 4, p. 107-111, 2013; 

[10] Bădoiu D., Toma G., Analysis of the dynamic response of the mechanism of 

conventional sucker rod pumping units, Revista de Chimie, Volume 71, Issue 1, p. 

395-399, 2020; 

[11] Toma G., Bădoiu D., On the variation of the motor moment in the case of a total 

statically balanced quadrilateral mechanism, Petroleum-Gas University of Ploiesti 

Bulletin, Technical Series, Volume 69, Issue 1, p. 69-74, 2017; 

[12] Badoiu D., Toma G., On a dynamic optimisation problem of the quadrilateral 

mechanism, Journal of the Balkan Tribological Association, Volume 22, Issue 1, p. 

250-260, 2016; 

[13] Bădoiu D., On the establishing and solving of the movement equation in the case of 

the plane mechanisms, Petroleum-Gas University of Ploiesti Bulletin, Volume 67, 

Issue 3, p. 87-93, 2015; 

https://www.revistadechimie.ro/pdf/37%20BADOI%207%2019.pdf
https://www.revistadechimie.ro/pdf/37%20BADOI%207%2019.pdf
https://revistadechimie.ro/pdf/23%20BADOIU%20D%204%2019.pdf
https://revistadechimie.ro/pdf/23%20BADOIU%20D%204%2019.pdf
https://www.revistadechimie.ro/pdf/5%20BADOIU%20D%202%2019.pdf
https://www.revistadechimie.ro/pdf/5%20BADOIU%20D%202%2019.pdf
https://pdfs.semanticscholar.org/edf4/7e9584fe16bab91ae269b03dd9873c40187a.pdf
https://pdfs.semanticscholar.org/edf4/7e9584fe16bab91ae269b03dd9873c40187a.pdf
https://pdfs.semanticscholar.org/04ee/1be88c9b14e3fb0fa1142d48aaa23ec62131.pdf
https://pdfs.semanticscholar.org/04ee/1be88c9b14e3fb0fa1142d48aaa23ec62131.pdf
http://bch.ro/pdfRC/26%20TOMA%20GEORGETA%2011%2017.pdf
http://bch.ro/pdfRC/26%20TOMA%20GEORGETA%2011%2017.pdf
https://pdfs.semanticscholar.org/7ae9/0e1b668a3526c52bea867b0c9008ed8d33e4.pdf
https://pdfs.semanticscholar.org/7ae9/0e1b668a3526c52bea867b0c9008ed8d33e4.pdf
http://search.ebscohost.com/login.aspx?direct=true&profile=ehost&scope=site&authtype=crawler&jrnl=12248495&AN=99674147&h=p2LC3rgM6KAF9OZ7vWfh4tI8s6W9bznF%2FMbz5X7%2Fxj6ZPtRgLgXMvur2RU0byR67nE9B2ijTiHccDznV3VIVCg%3D%3D&crl=c
http://search.ebscohost.com/login.aspx?direct=true&profile=ehost&scope=site&authtype=crawler&jrnl=12248495&AN=99674147&h=p2LC3rgM6KAF9OZ7vWfh4tI8s6W9bznF%2FMbz5X7%2Fxj6ZPtRgLgXMvur2RU0byR67nE9B2ijTiHccDznV3VIVCg%3D%3D&crl=c
http://search.ebscohost.com/login.aspx?direct=true&profile=ehost&scope=site&authtype=crawler&jrnl=12248495&AN=99674099&h=TkpMqs%2FPMDrp9Q70uTdCOiz%2Flk%2BFt9%2Bya8S1rSbIG7ZZIN8T0F7XXLPa3g39MBXJr5d%2BRxyHxP%2BNHLMl4J0Xtg%3D%3D&crl=c
http://search.ebscohost.com/login.aspx?direct=true&profile=ehost&scope=site&authtype=crawler&jrnl=12248495&AN=99674099&h=TkpMqs%2FPMDrp9Q70uTdCOiz%2Flk%2BFt9%2Bya8S1rSbIG7ZZIN8T0F7XXLPa3g39MBXJr5d%2BRxyHxP%2BNHLMl4J0Xtg%3D%3D&crl=c
https://www.revistadechimie.ro/pdf/61%20BADOIU%201%2020.pdf
https://www.revistadechimie.ro/pdf/61%20BADOIU%201%2020.pdf
http://search.ebscohost.com/login.aspx?direct=true&profile=ehost&scope=site&authtype=crawler&jrnl=12248495&AN=131479013&h=mDXzNIJ1NnCFB32sWVJi0WT9ZB%2FeG%2FZTqZ17291nrDEabcwl3YMrFMKaUqn2oFtbmQ3ozoj%2FBwwpqXsBSsA4SA%3D%3D&crl=c
http://search.ebscohost.com/login.aspx?direct=true&profile=ehost&scope=site&authtype=crawler&jrnl=12248495&AN=131479013&h=mDXzNIJ1NnCFB32sWVJi0WT9ZB%2FeG%2FZTqZ17291nrDEabcwl3YMrFMKaUqn2oFtbmQ3ozoj%2FBwwpqXsBSsA4SA%3D%3D&crl=c
http://scholar.google.com/scholar?cluster=12774586453619436211&hl=en&oi=scholarr
http://scholar.google.com/scholar?cluster=12774586453619436211&hl=en&oi=scholarr
http://scholar.google.com/scholar?cluster=2957087079336697415&hl=en&oi=scholarr
http://scholar.google.com/scholar?cluster=2957087079336697415&hl=en&oi=scholarr


Romanian Journal of Petroleum & Gas Technology 

VOL. III (LXXIV) • No. 1/2022 

 

 

 

62 

[14] Bădoiu D., On the movement equation of the quadrilateral mechanism, Petroleum-

Gas University of Ploiesti Bulletin, Volume 67, Issue 2, p. 67-72, 2015; 

[15] Toma G., Bădoiu D., Research concerning the calculus of the equilibrium moment 

in the case of a plane mechanism using the dynamic model, Petroleum-Gas 

University of Ploiesti Bulletin, Volume 67, Issue 2, p. 93-98, 2015; 

[16] Bădoiu D., On the calculus of the equilibrium moment for a mechanism with three 

independent contours, Petroleum-Gas University of Ploiesti Bulletin, Technical 

Series, Volume 67, Issue 1, p. 99-104, 2015; 

[17] Bădoiu D., On the positional and cinematic analysis of a mechanism with three 

independent contours, Petroleum-Gas University of Ploiesti Bulletin, Technical 

Series, Volume 66, Issue 2, p. 55-58, 2014; 

[18] Bădoiu D., On the dynamic behavior of a quadrilateral mechanism, Petroleum-Gas 

University of Ploiesti Bulletin, Technical Series, Volume 64, Issue 2, p. 39-42, 

2012; 

[19] Toma G., Bădoiu D., On the cinematic analysis of a mechanism of fourth class, 

Petroleum-Gas University of Ploiesti Bulletin, Technical Series, Volume 64, Issue 

1, p. 69-72, 2012; 

[20] Badoiu D., Toma G., Structura si cinematica mecanismelor cu bare, Editura 

Universităţii Petrol-Gaze din Ploieşti, Ploieşti, 2019. 

         
Received: March 2022; Accepted: March 2022; Published: June 2022 

http://scholar.google.com/scholar?cluster=13804276221332392237&hl=en&oi=scholarr
http://scholar.google.com/scholar?cluster=1772808926306182686&hl=en&oi=scholarr
http://scholar.google.com/scholar?cluster=1772808926306182686&hl=en&oi=scholarr
http://scholar.google.com/scholar?cluster=8235367084983073556&hl=en&oi=scholarr
http://scholar.google.com/scholar?cluster=8235367084983073556&hl=en&oi=scholarr
http://search.ebscohost.com/login.aspx?direct=true&profile=ehost&scope=site&authtype=crawler&jrnl=12248495&AN=99674126&h=kyDQWmtlBdDsXfRal2PUKmfeeRZt3N3zDc%2FxglB8xXGhB9lff1C3PF31q6%2FnXx5khZqeOfvbgnQ8COL2V2WUAQ%3D%3D&crl=c
http://search.ebscohost.com/login.aspx?direct=true&profile=ehost&scope=site&authtype=crawler&jrnl=12248495&AN=99674126&h=kyDQWmtlBdDsXfRal2PUKmfeeRZt3N3zDc%2FxglB8xXGhB9lff1C3PF31q6%2FnXx5khZqeOfvbgnQ8COL2V2WUAQ%3D%3D&crl=c
http://search.ebscohost.com/login.aspx?direct=true&profile=ehost&scope=site&authtype=crawler&jrnl=12248495&AN=98544681&h=8dCEXVx0li5rsMs3nS9l5Qgukafsp1AoihYyARBgUdFcO12ZbofPKxL6NCtvN3sWZQI%2BeGr3iz1yuXF8ze5AZA%3D%3D&crl=c
http://search.ebscohost.com/login.aspx?direct=true&profile=ehost&scope=site&authtype=crawler&jrnl=12248495&asa=Y&AN=98544696&h=cA07P6Mjp%2FdIFTdh4%2FxxsN%2BOwxgbVi7cxjRaMIYGaQp86Dfa2Pe3z962NaSH7D8UtVJiwR%2FX6%2Frpjtjf9q4Y1g%3D%3D&crl=c

