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Abstract— Scrap metal detection and collection is very 

common in developed countries. It is necessary in industries 

for utilization of metal properly. Maintenance is required 

there for obtaining optimum output. Such systems generally 

have components like metal detector, hydraulic arm, infrared 

sensor etc. which are governed by programmable logical 

controllers. This system uses hydraulic system, thus it helps 

to pick metal from ground and dump it into truck. This truck 

made up of wood with dimensions. This system is very 

complex and expensive so it is used in very less no of cities 

in India as compared to foreign countries. But to help our 

project we have tried to minimize the device list to minimize 

the cost. 

Key words: Black Cotton Soil, Wood Ash, Compaction, 

California Bearing Ratio. IR SENSOR=Infrared sensor 

(Device used for detection of objects) 

I. INTRODUCTION 

Firstly, metal detection and collection systems were 

introduced in late 1930s. At present time, in industries there 

is a need of a system for Scrap metal utilization or disposal. 

Scrap means ‘unused or wastage’ and thus scrap metal is 

unused metal material. Now we need to dispose of this metal 

with a correct manner. Efficiency should be maintained to a 

certain level for better output acquired. One of its methods is 

dump it directly to oceans, rivers etc. and also by digging 

earth and put it inside. In this way, pollution is increased in 

atmosphere as Water pollution, Air Pollution and soil 

pollution. So we come across to our new method of detecting 

and collecting of scrap metal. In this metal detector is used to 

detect scrap metal or leftover metal and then collecting it by 

using hydraulic arm. 

The process of collecting scrap metal are of different 

types like using heavy motors, machines etc. which consumes 

either electrical power or fuel power. So there is a need of a 

system which is more efficient and works as the motor or 

machine. In our project we use hydraulic phenomenon in 

which pressure is utilized to lift the heavy scrap metals and 

then dump it to truck for further process. 

Truck structure is connected with metal detector. 

When the truck moves on ground then if the metal detector 

senses or detects any metal, the truck will automatically stop 

moving and hydraulic arm will work. The hydraulic arm will 

actuate with small motors and pressure to collect and dump 

the scrap metal inside the truck. In this whole process, better 

way is used and thus efficiency is increased with utilization 

of system. Water has played a huge part in the advancement 

of mankind and has been powerful source for us to harness 

for thousands of years, right up to present day. Harnessing the 

power of water has enabled us to carve out living using water 

wheels: to produce our food, tools, clothes, paper, iron, 

marble, cotton and wool. Today, “fluid power” or hydraulic 

power relies on pressurized fluid in order to produce power. 

Today there are many different forms of hydraulic 

power and water power that are currently being used or 

developed. The majority of them generate electricity but in 

this there are a few that are mechanical so use it with proper 

guidance and support.  

II. METHODOLOGY 

Literature survey: The approach to develop the metal 

detection and collection is as follows: 

A. Metal detector: 

Introduction: 

A metal detector is an electronic instrument which 

detects the presence of metal nearby. Metal detectors are 

useful for finding metal inclusions hidden within objects, or 

metal objects buried underground. They often consist of a 

handheld unit with a sensor probe which can be swept over 

the ground or other objects. If the sensor comes near a piece 

of metal this is indicated by a changing tone in earphones, or 

a needle moving on an indicator. Usually the device gives 

some indication of distance; the closer the metal is, the higher 

the tone in the earphone or the higher the needle goes. 

Another common type are stationary "walk through" metal 

detectors used for security screening at access points in 

prisons, courthouses, and airports to detect concealed metal 

weapons on a person's body. The simplest form of a metal 

detector consists of an oscillator producing an alternating 

current that passes through a coil producing an alternating 

magnetic field. If a piece of electrically conductive metal is 

close to the coil, eddy currents will be induced in the metal, 

and this produces a magnetic field of its own. Another coil is 

used to measure the magnetic field (acting as a 

magnetometer) the change in the magnetic field is due to the 

presence of metallic object.  

The first industrial metal detectors were developed 

in the 1960s and were used extensively for mineral 

prospecting and other industrial applications. Uses include 

detecting land mines, the detection of weapons such as knives 

and guns (especially in airport security), geophysical 

prospecting, archaeology and treasure hunting. Metal 

detectors are also used to detect foreign bodies in food, and 

in the construction industry to detect steel reinforcing bars in 

concrete and pipes and wires buried in walls and floors. 

III. PRIOR APPROACH 

 Objectives 

The main objective of metal detection and collection is to 

dispose scrap metal which is unused or wastage in industries.  

 Work Plan  

 1stMonth- Study of metal detector circuit. 

 2ndMonth- design hydraulic arm using syringes.. 

 3rdMonth- Buying different components and equipments 

for the project. 

 4thMonth- made truck structure and infrared sensor 

circuit. 

 5thMonth – combine truck structure, metal detector, IR 

sensor  
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IV. OVERVIEW: 

A. Metal detector: 

1) Process: 

 LC Circuit: LC Circuit is a resonating circuit which will 

resonate when exact same frequency material comes 

near. The LC circuit consist of inductor and capacitor 

connected in parallel , when the capacitor is fully charged 

the charge of the capacitor will be given to the inductor, 

here inductor will have improve its magnetic field. After 

some time the capacitor will have no charge and current 

from the inductor will be given to the capacitor in a 

reverse polarity and capacitor will get charge and now 

the inductor magnetic field and current will become nil. 

Again charged capacitor will give current to the inductor 

to improve its magnetic field. Note inductor is a magnetic 

field storage device and capacitor is electric field storage 

device. 

 Proximity Sensor: The proximity sensor can detect the 

objects without any physical interference. The proximity 

sensor will work same as infrared sensor, proximity also 

release a signal, it will not give output unless and until 

there is no change in the reflected back signal, If there is 

a change in signal it will detect and give the output 

accordingly. There are different proximity sensors for 

example to detect plastic material we can use capacitive 

type proximity and for metals we should use inductive 

type. 

 
Fig. 1: Block diagram 

2) Circuit Diagram: 

 
Fig. 2: Circuit diagram 

3) Circuit Diagram Explaination: 

 When the LC circuit that is L1 and C1 has got any 

resonating frequency from any metal which is near to it, 

electric field will be created which will lead to induces 

current in the coil and changes in the signal flow through 

the coil. 

 Variable resistor is used to change the proximity sensor 

value equal to the LC circuit, it is better to check the 

value when there is coil not near to the metal. When the 

metal is detected the LC circuit will have changed signal. 

The changed signal is given to the proximity detector 

(TDA 0161), which will detect the change in the signal 

and react accordingly. The output of the proximity sensor 

will be of 1mA when there is no metal detected and it 

will be around 10mA when coil is near to the metal. 

 When the output pin is high the resistor R3 will provide 

positive voltage to transistor Q1. Q1 will be turned on 

and led will glow and buzzer will give the buzz. Resistor 

r2 is used to limit the current flow. 

B. Hydraulic Arm: 

 Introduction About The Mechanism: A robotic arm 

which is hydraulically operated and controlled by 

syringes filled with some fluid. It consists of various 

parts connected to each other in a pre-designed manner 

which are guided in a constrained way to obtain required 

output. 

 PARTS: In the mechanism, each part has been provided 

with certain degree of freedom to move in a constrained 

way to guide other parts and also to pick up small weight 

items and to place them wherever required. The complete 

mechanism consists of a fixed vertical link. To its free 

end is connected or better to say hinged, another 

horizontal link which is free to oscillate about that hinge 

in an up-down way of motion. To this link is connected 

a slotted type mechanism which consists of a slotted box 

which itself can oscillate about its hinge and in it is a 

sliding link which can come out of the slot to have the 

slider like motion. 

 Hydraulic Actuation: All the movements above are 

controlled hydraulically by syringes attached to each 

one. There are two syringes used in this for upward and 

downward movement. Geared motors also connected for 

this. 

C. Truck Structure: 

For carry the scrap metal truck is designed. It is made up of 

plastic or wood. Capacity is maintained high as hydraulic arm 

dumps metal of 1-2 kg. Overall capacity of truck is 10kg. 

Motors are used for the movement of truck for collection of 

metal. 

Tyres of small size are used to carry the truck on it. 

Wood of good quality is used as for preventation of weather 

conditions. Syringe system is well connected through the arm 

for providing the pressure. Structure is made up of well 

mannered shaped as collection is done inside this. 

D. Applications: 

 Automobiles 

 industries 

 laboratories 

 factories 

 power plants 

 business 

E. RELAYS: 

A relay is an electrically operated switch. Many relays us an 

electromagnet to mechanically operate a switch, but other 

operating principles are also used, such as solid-state relays. 

Relays are used where it is necessary to control a circuit by a 

low-power signal (with complete electrical isolation between 

control and controlled circuits), or where several circuits must 
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be controlled by one signal. The first relays were used in long 

distance telegraph circuits as amplifiers: they repeated the 

signal coming in from one circuit and re-transmitted it on 

another circuit. Relays were used extensively in telephone 

exchanges and early. 

V. OUR APPROACH 

Introduction: 

The project scrap metal detector and collector by 

hydraulic system is just an advanced model of maintaining 

unused or waste metals. This project is basically consisting of 

software and hardware components. Now we tell the 

description of all hardware components that we used in this 

project. 

List of Components: 

 Wheels. 

 Hydraulic system made up from syringes. 

 Clamps. 

 Buzzer. 

 Piezo alarm.  

 Radio frequency amplifier. 

 Syringes.. 

 D.C. gear motors. 

 Wooden truck 

 Metal detector. 

 Infrared sensor 

 Connecting wires. 

 Clamps. 

 Push buttons. 

 Relay. 

VI. CONCLUSION 

A. Merits: 

 No man power required. 

 If we use special car washing pressure pumps no 

compressor will be required. 

 Can be use in domestic purpose also. 

 Very less maintenance. 

 Comparatively cost of system is less. 

 Less space is required. 

 Fast and accurate operations. 

B. Demerits: 

 Connection should be done and Handle with care 

otherwise circuit can be short circuited. 

 Proper functioning of metal detector is necessary. 

 Sensors should be changed time to time for proper 

working. 

C. Result: 

In scrap metal detection and collection by hydraulic system, 

we performed all the operations needed to maintain waste 

metal with proper method. It is done   successfully by using 

hydraulic system and made a small working model of metal 

detection and collection. It can be implied in industries as 

well as factories and plants. 

This prototype will help to perform metal detection 

automatically and results in high quality end product. Thus it 

will be User-friendly and capable to work proper. It also 

requires lesser man power, time and do not pollute the 

environment. 
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