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 Abstract. The variable speed drives industry is an aggressive and rapidly growing sector. Like 

any industry, in order to remain competitive its products must have a low cost and also to address 

the need to reduce the energy consumption, of the spurious emissions introduced in the energy 

system. As a result of these constraining factors it was necessary the use of smart devices capable 

of solving complex algorithms. This paper presents a case study on the use of microprocessors and 

microcontrollers in the construction of the speed variating devices, materialized in accomplishing 

of an experimental stand. 
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CHAPTER 1. 

  

 A first step in accomplishing the use of smart devices capable of solving complex 

algorithms is the implementation of microcontrollers in the control of the force elements of 

the variable speed drives. The block diagram of an electronic speed variating device is shown 

in Figure 1.1. 

 
Figure 1.1. The block diagram of an electronic speed variating device 

 

 Block diagram components are: 1-main power; 2 – recovery-three phase bridge (AC-

DC); 3 intermediate circuit (DCVoltage = √ 2 * SupplyVoltage); 4-coils in the intermediate 

circuit, 5-linear capacitor circuit, 6 inverter, output: AC voltage varied between 10% -100% 

of supply voltage, variable frequency 0-120 Hz., 8- control module. 

The control module undergoes major improvement. Thus, in this case, the control module is 

an embedded computer that controls the inverter that generates the pulse pattern according to 
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which the DC voltage is converted into a variable voltage AC and variable frequency. The  

complexity of the control module determines the performance and the quality of the  speed 

variating device .  

 In Figure 1.2. it is presented  the scheme using microcontrollers in the control module. 

 
Figure 1.2. Scheme of using  microcontrollers in the control module 

 

 The digital system used to control the electric motors offers  major improvements to the 

analogical system. Most functions are performed digitally, the improvements being made to 

the software level, the number of components decreasing because most operations are 

performed by a single integrated. 

 The digital signal processing is going on to obtain increased speed and accuracy, also 

implementing calculation algorithms that replace physical sensors, resulting in lower system 

cost. Obtaining a more precise control to achieve a lower consumption and higher 

performance results into the need for accomplishing a huge number of calculations performed 

in real time. 

 The calculation speed of the microcontroller being exceeded, it has been  imposed the 

introduction of a new type of processor, specialized in controlling the speed variating devices 

- digital signal processor (DSP). This processor has the following features: 

- favors reducing system cost by effective control of parameters in all areas of speed; 

- performs high-level algorithms, resulting in reduced vibrations and thus extending the  life 

of the engine; 

- reduces the harmonics introduced in the network, thus reducing the cost of the filters; 

- removes the speed and position sensors by implementing new algorithms; 

- generating in real-time models of parameters leads to  operation linearization; 

- controls the power inverters and generates high-resolution PWM models; 

- brings all these functions into one integrated. 

 In figure 1.3. it  is presented the scheme of using controllers DSP into the control 

module. 
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Figure 1.3. Scheme of using the DSP  controllers into the control module. 

 

 

 CHAPTER 2. 
  

 The scheme of the experimental stand  is shown in Figure 2.1 and in Figure 2.2 the 

program interface is presented. 

 
Figure 2.1. Scheme of the experimental stand 

 

  Due to the advantages it presents, the speed variating devices with friction wheels, have 

a relatively wide spread. The chosen speed variating device with friction wheels is in the duo 

solution, what gives us a double adjustment range towards the mono speed variating device. 

The couple of materials of the active elements used, is one for small tasks, thus we use the 

couple of materials: rubber - plastic. 

 The outline of the mechanical speed variating device with friction wheels  chosen, is 

shown in Figure 2.2. 

  
 

Figure 2.2. The outline of the mechanical speed variating device with friction wheels   
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 In figure 2.3. it is presented the way it was done practically the  mechanical speed 

variating device duo. 

 

 
 

Figure 2.3.: The practical accomplishment of the mechanical speed variating device duo. 

 
 The speed variating device is powered by a motoreducer (8:1) followed by a cogged 

wheels transmission (1.5:1). Both the engine and the driven disc of the mechanical speed 

variating device is made of plastic material and have a diameter of 120 mm, corresponding to 

both discs, the core being 25 mm and the intermediate roll (rubber) has a diameter of 33 mm. 

 
 

Figure.2.4.: Motoreducer (8:1) used, followed by the cogged wheels transmission (1.5:1) 

 

 The intermediate roll (Figure 2.5.), made of rubber, has a diameter of 33mm and  it is 

driven by a DC motor via a gear and a rack. The course that makes this roll is 25mm. 

 

 
 

Figure 2.5.: The intermediate roll 
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 Both on the motor disc and on the driven one,impulse optical readers have been installed 

of(Fig. 2.6.), receiving 4 impulses at a full rotation of the disk. 

 

 
 

Figure 2.6.: Optical Sensor (LED + phototransistor) 

 

 Interface (Fig. 2.7.),called ROBO Interface, too, enables the communication between the 

PC and the model developed. For example, the motors can be activated, can be perceived and 

the sensor signals can be processed such as phototransistors, photoresistances, Reed relays 

and more. 

  
Figure 2.7.: Programable  Interface 

 
 To order a model using the computer program we need the  programable interface as 

well as the related software. The programing software comes in the form of a CD installing 

kit. At launch, we are greeted by the following graphical interface (Fig. 2.8.) 

 

 
Figure 2.8.: Programming interface (Softuare ROBO PRO) 



 Fiabilitate si Durabilitate - Fiability & Durability    Supplement no 1/ 2013 
 Editura “Academica Brâncuşi” , Târgu Jiu, ISSN 1844 – 640X 

 

 

 

 

266 

 

 The window includes a menu bar with various buttons located at the top of the window, 

and an area on the left with the programing items. Robo PRO software is structured in 5 levels 

of knowledge appropriate to the level of the user. Programming is done using flowcharts with 

information provided by the program. 

 Such an example (Fig. 2.9.) is presented for the starting-shutting down scheme of a 

motor: 

 
 

Figure 2.9.: Sample Program 

 

 Here we can notice how does a simple program look like. The scheme is described as 

follows: "If you press I1, then turn left M1 motor with the speed 8 until I2 is pressed, stop the 

motor and STOP". 

 In programming, in the program window logical schemes are created, using the elements 

of programming, provided in the left part of the window in the specially designed area. After 

the logical scheme was created, it passes to the test mode of the program after that, if 

everything is ok, the program is loaded into the interface memory. 

 As structured, I have achieved the program in several sections or subroutines. First I 

created a testing subroutine, meant to perform a test drive of both motors in both directions, 

with checking the end course limiting devices for the intermediate roll. Calling the subroutine 

of test is made by the operator when the "Test" button on the main control panel and the 

control is proceeded.  

 

REFERENCES: 
1.January. Al. Frans, R. Măgureanu Cîmpeanu A., M. Condruc, M. Tocaci - "Machinery and 

electric drive systems - Fundamental Problems", Technical Publishing House, Bucharest, 

1978 

 2. M. Braşovan - "Electro – mechanical Warnings" Didactic and Pedagogic Publishing 

House, Bucharest, 1967 

3.I. Beer - "Electrical Engineering" Universitary Horizons Publishing House, Timişoara, 1998 

4. C. Radulescu, O. Gligor, M. Balekics - "Components of frictional mechanical 

transmissions" Mirton Publishing House, Timisoara, 1999 



 Fiabilitate si Durabilitate - Fiability & Durability    Supplement no 1/ 2013 
 Editura “Academica Brâncuşi” , Târgu Jiu, ISSN 1844 – 640X 

 

 

 

 

267 

5. Alimpie Ignea - "Electrical Measurement of non-electrical quantities", Publishing House of 

West, Timisoara, 1996 

6. Octavian Gligor - " Mechatronical Structures " Politehnical Publishing House, Timisoara, 

2003 

7. Valer DOLGA - "Sensors and Transducers" Eurobit Publishing House, Timişoara, 1999 

8.www.microchip.com 

9.www.texasinstruments.com (digital motor control) 

10.www.texasinstruments.com (DSP) 

11.www.danfoos.com 

12.www.schneider.com 

 

http://www.microchip.com/
http://www.texasinstruments.com/
http://www.texasinstruments.com/
http://www.danfoos.com/
http://www.schneider.com/

