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ABSTRACT 
 

The development of the automatic controller system for metal forming machine is presented in this 
research. The system consists of a control set and a hydraulic set. A distance sensor was installed at a cylinder. 
When the cylinder moves, the sensor will send the data of distance to a microcontroller. When the cylinder 
moves to a distance limit of metal forming, the microcontroller will send a signal to control solenoid valve for 
changing a flow direction of hydraulic oil. The control system can set a holding time in pressed workpiece and 
control a distance of the cylinder movement with the maximum of 30 cm. From the experiment of the control 
system, the summaries are following: 1) the system can control the up – down distance by electric system and 
display the up – down distance of the metal forming, 2) the system can set delay time of the pressure force in the 
metal forming process and the system can determine the distance in metal forming process. 
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Introduction 
 

The current industrial technologies in metal forming have been developed extensively such as: vehicle, 
kitchenware, electrical equipment etc. These are important to develop the economics of the country. If the 
theory and principles are not appropriate for the metal forming, the product qualities will be lower than the 
standard and the production costs will increase. Therefore, it is important to have research and development in 
the metal forming processes in order to increase the efficiency in the manufacturing processes. In each study 
about the metal forming, the researchers spend much money buy the large metal forming machine (generally 
weight about 50 to 150 Tons). If the small metal forming machine which controlled and recorded data of the 
experiment by electronic system are designed and constructed, the operation cost in the studies will decrease.  

This study aims to develop the automatic controller system for metal forming machine. The system consists 
of a control set and a hydraulic set. A distance sensor was installed at a cylinder. When the cylinder moves, the 
sensor will send the data of distance to a microcontroller. When the cylinder moves to a distance limit of metal 
forming, the microcontroller will send a signal to control solenoid valve for changing a flow direction of 
hydraulic oil. The control system can set a holding time in pressed workpiece and control a distance of the 
cylinder movement with the maximum of 30 cm. 

 
Materials and Methods 

 
The position of control system in the metal forming machine:  

 
Figure 1 show a block diagram of the position control system in the metal forming machine. The block 

diagram consists of a key switch, microcontroller, LCD, switch driver and a position measurement part which 
explained the principle work as the following:    

1) Key switch: the function of key switch is divided into two modes. The first mode is a display of the 
position and forming force in the forming process. The second mode is used for setting the referent which is 
suitable for size and shape of the metal forming position. The key switch system is shown in figure 2. 
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Fig. 1: Diagram of control system  

 
Fig. 2: The key switch systems  

 
2) Microcontroller: Figure 3 shows a block diagram of the microcontroller. The microcontroller receives 

the data from key switch and compares the data with the values from the position measurement. The compared 
information is used as a main data of the control section which uses the principle of PID controller. The output 
signal of the control part is the pulse width modulation (PWM). The width of the pulse will be changed 
following a set point and the measurement values. The advantage of the feedback control is that the position can 
be rapidly and accurately controlled.  

 

 
Fig. 3: Microcontroller (PIC16F877) 
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3) The LCD is a display section of force and distance in metal forming as shown in figure 4.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 4: Display set 
 
4) The switch driver and power switch circuit is a part which supplies a current for motor. 
5) The position measurement: This part installs sensors for measuring force and position. The physical 

data from the sensor will be changed to the voltage of 0 – 5 V. Then, the changed data will be sent to the 
microcontroller.   

                             
Fig. 5: Displacement sensor 
 
3. Experimental Apparatus: 

  
The metal forming machine which controlled by microcontroller has a sensor for controlling the up – down 

distance of the machine. The work of position sensor varies on voltage and distance as illustrated in figure 6. 
The position sensor measures a distance by using infrared. The infrared is sent from the sensor and hits with 

the convex lens objects to focus an infrared beam. After that, a scattering happens and some infrared beam 
scatters to the receiver. This means, the beam which reflects the object is important because this value is 
compared with the real distance. The incident objects used to compare the relationship between voltage and 
distance in this experiment are 1) white paper, 2) gray paper and 3) green read paper. The position of 
microcontroller set in the metal forming machine is showed in figure 7. 
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Fig. 6: Standard data sheet of distance sensor 

 

 
 

Fig. 7: The position of microcontroller set in the metal forming machine 
 

Results and Discussion  
 

Influence of an exposure material: 
 
In this experimental, the exposure material which used to compare the relationship between voltage and 

distance are 1) white paper, 2) gray paper and 3) green read paper. The result as illustrated in figure 8 shows that 
the trend of 3 materials do not differ from the standard data. However, the gray paper approximates the standard, 
so the gray paper is chosen as the incident object of the infrared sensor. 
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Fig. 8: Relationship of voltage and distance for 3 materials  

 
Result of distance measurement: 

 
The result of the distant measurement shows that the comparison of the distance measurement between the 

microcontroller set and the measurement tool is linear as illustrated in figure 9 at the length of 0 – 30 cm. 
 

 
Fig. 9: The distance measurement between the microcontroller set and the measurement 

 
Conclusion: 

 
In experiments, the metal forming machine was controlled by the microcontroller system. The summaries 

are following:  
1) The system can control the up – down distance by electric system and display the up – down distance 

of the metal forming.  
2) The system can set delay time of the pressure force in the metal forming process. 
3) The system can determine the distance in metal forming process. 
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