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Abstract: The efficiency and versatility of material handling systems play a pivotal role in various 

industrial sectors. Among these systems, pneumatic trolleys have emerged as a promising solution due to 

their adaptability and ease of operation. This research paper delves into the design, development, and 

implementation of a multi-axis pneumatic trolley, aiming to enhance its maneuverability and efficiency in 

material transportation tasks. 

The study begins with an exploration of existing pneumatic trolley designs and their limitations, 

emphasizing the need for improved mobility and functionality. Subsequently, a comprehensive analysis of 

pneumatic control systems and their potential for multi-axis movement is conducted. Through theoretical 

modelling and simulation techniques, the paper investigates the feasibility and performance of various 

pneumatic control strategies for achieving multi-axis motion. 

Furthermore, the research presents the design methodology employed in developing the multi-axis 

pneumatic trolley, focusing on key components such as actuators, valves, and control mechanisms. 

Experimental validation of the prototype is carried out in a simulated industrial environment, assessing its 

maneuverability, load-bearing capacity, and energy efficiency. 

The findings of this study demonstrate the effectiveness of the proposed multi-axis pneumatic trolley in 

improving material handling operations. By enabling precise control over multiple axes of movement, the 

trolley offers enhanced manoeuvrability in confined spaces and complex environments. Additionally, the 

integration of pneumatic control systems facilitates seamless coordination and synchronization of motion, 

leading to optimized efficiency and productivity.This research paper is only for education purpose. 
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