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ABSTRACT 

 

 

 

 Pneumatic telescopic cylinder is basically consist of cylindrical housing ,a 

central piston, hollow piston rod, concentric piston, piston rod, air opening in the 

concentric piston rod and air outlet at the exit end of the cylindrical wall. When the air 

enters the central piston, the piston rod and concentric piston will initiate the extension 

followed by other stages. During retraction, air will enter the outlet concentric piston 

causing concentric piston and piston to retract. When the air opening in concentric 

piston rod is aligned with the rod, the central piston and piston rod will also be retracted. 

The pneumatic telescopic cylinder is a compact apparatus which is inexpensive, easy to 

manufacture and simple construction. Therefore, in this project, pneumatic system is 

used instead of the hydraulic system. This project has been carried out in order to study 

the pneumatic telescopic cylinder arm operation which involves the movement of the 

cylinder when a variation of load is applied. The study is done by using theoretical 

method and experimental method. From the result gained, the movement which is the 

velocity of the cylinder is different according to the load applied. 
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ABSTRAK 

 

 

 

 Silinder telescopik pneumatik pada asasnya terdiri daripada tapak silinder, piston 

tengah, rod piston berlubang, piston berpusat, rod piston, ruang udara pada piston 

berpusat dan ruang keluar udara pada dinding silinder. Apabila udara memasuki piston 

tengah, rod piston dan piston berpusat akan memanjang.Ini akan diikuti oleh piston pada 

selepasnya. Semasa proses pemendekan, udara akan memasuki bukaan udara pada 

piston berpusat menyebabkan piston berpusat dan rod piston memendek. Apabila ruang 

udara berada pada paras yang sama dengan rod, piston tengah dan rod piston akan turut 

memendek. Silinder teleskopik pneumatik adalah alatan yang padat yang kurang mahal, 

mudah untuk dibuat, dan mempunyai struktur pembinaan yang mudah. Oleh sebab itu, 

projek ini menggunakan prinsip pneumatik dan tidak menggunakan system hydraulik. 

Projek ini telah dijalankan untuk mengkaji operasi silinder teleskopik pneumatic yang 

melibatkan pergerakan silinder apabila beban yang berlainan di letakkan. Kajian ini 

dijalankan dengan menggunakan kaedah teori dan kaedah eksperimen. Daripada 

keputusan yang dihasilkan, didapati pergerakan iaitu halaju bagi silinder adalah 

berlainan mengikut berat yang diletakkan. 
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CHAPTER I 

 

 

 

INTRODUCTION 

 

 

 

 Projek Sarjana Muda (PSM) is a scientific and education studies about the 

course taken in the faculty. This project must be prepared by final year students as a 

requirement for students to become a bachelor of mechanical engineering in 

Universiti Teknikal Malaysia Melaka (UTeM). 

 

 

 

1.1  Background Of Project 

 

 Pneumatic is a fluid power that is widely used in the industrial application. 

Pneumatic through the compressed air or other gas is used to transmit power to 

actuating mechanisms. The pneumatic system is low cost, lightweight, unpolluted, 

highly safe, easy to fix or repair and soft output. Semiconductor business and auto-

producing system are the examples of industry that use the pneumatic system 

technique frequently. 

  

 In industry actuators, pneumatic cylinder is the most common type which 

provides the enumerated qualities at low cost as well as suitable for clean 

environments. It is safer and easier to work with if compared to the conventional 

electric and hydraulic actuators. It also becomes an alternative in certain types of 

applications. A pneumatic cylinder has a lower specific weight and a higher power 

rate than an equivalent electromechanical actuator. In some cases, a pneumatic 

system has a significant weight of advantage. 
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  In either hydraulic or pneumatic, telescopic cylinder is designed and applied 

to minimize the length of the stroke when in retracted position. For localized 

applications of considerable forces in areas that lack sufficient space, it can be found 

as telescoping fluid actuator. Other applications are for agricultural tools or for 

vehicle used in construction and maintenance work on overhead system. The 

telescopic cylinders were mounted on the platform and can be lifted enough to reach 

the uppermost parts of the structure. In summary, telescopic cylinders have their own 

unique performance characteristics and it is the responsibility of the user to take them 

into account when selecting one for their specific application. 

 

 

 

1.2  Objective 

 

      The objective of this project is to study the pneumatic telescopic cylinder arm 

operation for variable load applications. 

 

 

 

1.3  Scope 

 

i. Do the literature review of the previous study of pneumatic telescopic 

cylinder and its application. 

ii. Study the theories that are applied in the pneumatic telescopic cylinder 

and the variable load lifting system. 

iii. Run an experiment of the pneumatic telescopic cylinder for variable load 

lifting application. 
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1.4  Problem Statement 

 

 The application of fluid power for mechanical equipments is widely used 

today. Pneumatic and hydraulic are fluid power that are commonly used in industry. 

However, the hydraulic power is high cost. This is because the installation of 

hydraulic equipment generally calls for greater skills and hence costs more. Besides 

that, the maintenance costs for hydraulic are expensive and the application of 

hydraulic can causes pollution. 

 

 In certain application, the common linear actuators need a large space to 

operate. This is because linear actuators do not have enough space to operate where 

force is considered in a limited space. 

 

 The velocity of the cylinder for each stage is different according to the load 

applied. Therefore, a study of the pneumatic telescopic arm operation is necessary in 

order to determine the movement of each stage of the cylinder when variable of load 

is applied. Besides that, the study is also important to determine the pressure effect 

and the load effect on the cylinder movement. The purpose is to make sure that for 

certain required velocity, the pressure is sufficient to carry the load. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


