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Abstract

This project focuses on fault detection in tubeless tire stem valves (VAMDI61) using sensors. The system identifies inverted products, missing cores, and incorrect product lengths. IR sensors, LDR sensors, and NPN inductive proximity sensors are integrated with a conveyor system driven by a 12V DC Johnson Geared Motor and controlled by a PWM speed controller. When a fault is detected, the machine triggers an alert using a buzzer and light indicator. This project enhances automation, accuracy, and quality control in production lines.

Introduction

Manual fault detection in manufacturing industries can be inefficient and prone to human error. This project automates the process using sensors to enhance accuracy and efficiency. The system detects defects in products on a moving conveyor and alerts operators to take action.

Objectives

· Detect inverted products

· Check for missing core components

· Measure and verify product length

· Stop the conveyor and alert operators when a defect is detected
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Methodology

The system uses an IR sensor to detect inverted products, an LDR sensor to check for missing cores, and an NPN inductive proximity sensor to verify product length. These sensors send signals to the controller, which activates a buzzer and light if a fault is detected. The conveyor system stops automatically to prevent defective products from proceeding further in the production line.

Components Used

· IR Sensor (for detecting inverted products)

· LDR Sensor (for core presence detection)

· NPN Inductive Proximity Sensor (for length verification)

· 12V DC Johnson Geared Motor (to drive the conveyor)

· PWM Motor Speed Controller (for motor control)

· Pulleys and Belt Mechanism

· PVC Foam Board and Plywood (for structural support)

· Buzzer and Light Indicator (for alerts)

Working Principle

The product moves on the conveyor. The IR sensor detects if the product is inverted, the LDR sensor checks if the core is missing, and the inductive proximity sensor verifies product length. If a fault is found, the sensor sends a signal to the controller, which triggers a buzzer and light alert. The conveyor stops to prevent defective products from proceeding.

Results & Observations

The fault detection system successfully identified defective products with high accuracy. Compared to manual inspection, it significantly reduced errors and improved efficiency. This system can be
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further optimized for industrial automation applications.

Conclusion

This project demonstrates the potential of sensor-based fault detection in industrial applications. It improves quality control, reduces human effort, and enhances production efficiency. Future improvements could include integrating AI for advanced fault classification.
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