
 



 

 

 

 

 

 

 

 

15

12



Copyright © 2025 Universiti Teknologi MARA Cawangan Johor, Kampus Pasir Gudang,
Jalan Purnama, Bandar Seri Alam, 81750 Masai Johor.

All rights reserved. No part of this digital book may be reproduced, stored in a retrieval system,
or transmitted in any form or by any means, electronic, mechanical, photocopying, recording,
or otherwise, without the written permission of the Head of the Centre for Studies, Faculty of
Mechanical Engineering, Universiti Teknologi MARA Johor Branch, Pasir Gudang Campus.

CHIEF EDITOR:
Ahmad Najmie Rusli

EDITOR:
Nurul Nadiah Rasdi

PUBLISHER:
Universiti Teknologi MARA

Cawangan Johor Kampus Pasir Gudang,
Jalan Purnama, Bandar Seri Alam, 81750 Masai, Johor

September 2025

eISBN: 978-967-0033-62-4



FOREWORD

This digital book on Prototype Design Collection Series 4 (PDC Series 4)
is published as a reference design for mechanical engineering students.
The designs presented experience a few phases of analysis before
fabrication of prototype. Each project summarises the project description,
prototype, figures, and design parameter. The design products vary in
tools or equipment for household, workshop, entrepreneur, etc.
Suggested material and detail of prototype dimension are also mentioned
in this book.

It is hoped that this book will assist the students to have more ideas
on innovation design products in the future.
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CHAPTER 35  

 

Design and Fabrication of a Helmet Washing Machine 
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PROJECT DESCRIPTION 

 Motorcycle helmets are essential for rider safety, but their inner linings accumulate sweat, dirt, 

and bacteria over time, leading to hygiene issues and unpleasant odors. Traditional cleaning methods 

are often time-consuming and ineffective in reaching hidden crevices. This study focuses on the design 

and fabrication of an automated helmet washing machine to simplify the cleaning process. The machine 

incorporates a rotating nylon brush for scrubbing, a controlled water spraying system for rinsing, and a 

PTC air heater for drying. The design was developed using SolidWorks, followed by material selection 

and prototype fabrication. Mild steel was used for the structural frame, while aluminum composite 

panels were chosen for their durability and corrosion resistance. Structural integrity was evaluated using 

stress analysis in SolidWorks, and theoretical calculations were performed to determine the torque 

requirements for the rotating brush mechanism. The project successfully demonstrates the feasibility of 

a cost-effective and user-friendly helmet washing machine. While the prototype operates as intended, 

further testing is required to assess cleaning efficiency, drying performance, and long-term durability. 

Future improvements include optimizing water usage, enhancing the drying mechanism, and integrating 

an automated timer for improved user convenience. 

Keywords: Helmet washing machine, automated cleaning 
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DESIGN PARAMETER 

 

  


