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Abstract- Shock Absorber is very important part of 

automobile vehicle system. For increasing the quality and 

accuracy of the shock absorber we are going to design a 

Special Purpose Machine. With the help of hydraulic and 

Pneumatic System we will assemble all the parts of shock 

absorber. In this SPM there are various mechanism is used for 

making absorber durable. It helps to reduce the production 

time and increase the production rate. 
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Hydraulic, Pneumatic. 

 

I. INTRODUCTION 

When we require the no. of shock absorber within specific 

time with high accuracy and precision then we move towards 

the machine, which perform a specific task within time and 

give the proper output. For performing the specific task, we 

need Special Purpose Machine (SPM). In this paper we 

discuss about the machine that perform the assembly of shock 

absorber. This machine is provided with high safety interlocks. 

This kind of machine is based on application of 

Instrumentation and Control engineering, Mechanical 

engineering, electrical engineering, which are called as a 

“MECHATRONICS”. 

 

                            II. BLOCK DIAGRAM 

 

Fig.1 Block diagram of Modular Shock Absorber Machine. 

                 III. SYSTEM ARCHITECTURE 

 

The main aim of Modular Shock Absorber machine is to     

developed a shock absorber with no error and good quality. 

The system architecture consists of 

1)  Servo motor with Drive 

2)  Dc Nut Runner 

3)  Hydraulic components with hydraulic power pack 

4)  Pneumatic components with compressor 

5) PLC 

6) HMI 

7)  Control Panel 

 

Hydraulic and Pneumatic Components are nothing but the 

cylinders and Actuators, direction control valve, Pressure 

and Flow control valve, Power pack in hydraulic system 

and in Pneumatic system contain FRL unit, Compressor, 

cylinder and Actuators, direction control valve. 

Servo motor are used for achieving the exact position and 

lifting purpose. 

PLC is used to control the functions of different component, 

different sensors, and with respect to input changes output 

will be change. For that Control panel is also required with 

necessary push buttons, auto/manual switch, indicator lamp, 

and exhaust fan with filter. 

 

              IV. SYSTEM MECHANISM 

 

In this machine there are main four mechanism are used 

while assembling the shock absorber, and these four 

mechanisms are operated or run with the help of hydraulic, 

pneumatic, servo and DC nut runner. These four 

mechanisms are following: - 

1) Holding 

2) Lifting 

3) Compression 

4) Nut Runner 

 

The Lifting, Holding and Compression mechanism contain 

both hydraulic and pneumatic operation and servo motor 

are also used for these mechanisms. There are also lifting 

operation are used for lifting the polycarbonate transparent 
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door for safety protection this is done with the help of 

pneumatic. 

 

         V.  COMPARISION WITH OTHER SYSTEM 

 

Earlier days the assembly of shock absorber is done with 

more manual operations and using manual operations the error 

generation is increased also quality of product is decreased for 

overcome these problems this SPM is developed. 

In this SPM only loading and unloading of shock absorber 

carry out manually and all the remaining process is automatic     

with the help of specially developed mechanism, and hence 

the error percentage will be minimum while operation and 

productivity, quality and production rate will be reduced.   

The main part is safety, it is considered while designing the 

machine. Basically, three safety are considered that is 

1) Machine safety  

2) Operator safety 

3) Environmental safety 

   In Machine safety there are various sensors and gauges are 

used for protection of machine while operation. For example, 

Pressure gauge are used for maintain the oil pressure of 

system because if the oil pressure is increased then it is 

harmful for control valve, cylinder and actuators. Also flow 

sensors are used for regulating the flow of oil and air used in 

system. Also, temperature and level sensors are used in 

hydraulic power pack of monitoring the temperature and level 

of the oil in power pack or in tank. 

   In Operator safety there are also various sensors are used 

that is light curtains it contains one transmitter and one 

receiver, when supply provided to light curtain then 

transmitter sends the light towards receiver, if any interrupt 

occurs in light beam the machine will be off. It is placed in 

front door. Also, there is two hand safety is also present to this 

machine for operator safety in that two pushbuttons are 

connect in series like a AND gate, if both the switches are 

operated at a time then only machine will operate or on 

otherwise it is in off condition. 

    Environmental safety concerns the direct and indirect 

environmental impact of the system.   

 

The machine has both mode of operations that is Auto/Manual 

mode of operation. Also, PLC is used of automatic operation 

as a controller, and hence the production time will be reduced 

and production rate will be increased. 

  

VI. ADVANTAGES 

 

1) Advance Safety interlocks 

2) HMI controlling available 

3) Minimum cycle time 

4) Maximum production rate 

5) Reduce man power 

6) High accuracy because of automized system 

7) Increased efficiency  

 

 

 

 

VII. CONCLUSION 

 

Due to manual interference the system is less accurate and 

generating error while operation and also take to much time 

for assembly of shock absorber. The aim of the project was 

to assemble all the components of shock absorber with 

minimum error and with high production rate. Modular 

system for Shock absorber is a special purpose machine and 

it will be specially design and manufactured to assemble all 

the parts of shock absorber. It provides safety to the 

operator by avoid direct contact of compression, holding 

and lifting mechanism and also light curtains and two hand 

safety are very useful for operator. 
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