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Abstract - This paper explores the development and
implementation of a electric tiller, designed to enhance
agricultural productivity while minimizing environmental
impact. Traditional tillers rely on fossil fuels, leading to
emissions and high operating costs. The proposed , which is
stored in batteries to power the tiller's motor. This design
offers a sustainable, cost-effective, and eco-friendly alternative
for farmers, especially in off-grid areas. The objective of this
study is to assess the operational efficiency, energy storage
capacity, and long-term viability of the tiller in real-world
agricultural conditions. By promoting renewable energy usage
in farming, this innovation supports sustainable agricultural
practices.
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1.INTRODUCTION

Thedesignand fabrication ofan electricity based tiller machine
focus oncreatingasustainable, efficient tool for soil cultivation.
Powered by electricity, it reduces emissions and offers ease of
operation. Using electric motors, the tiller provides consistent
power with reduced maintenance, while its ergonomic design
enhances comfort and safety, making itanaccessible choice for
small to medium-scale farmers. This project addresses the
demand for eco-friendly agricultural equipment, combining
compact design with effective soil preparation for diverse
farming needs.

1.1 KEY FEATURES

The electric tiller offers several key features that enhance its
appeal in modern agriculture. It operates on electric power
stored in high-capacity batteries.

Eliminating the need for fossil fuels and reducing emissions.
This sustainable design significantly lowers operating costs
and maintenance requirements compared to traditional fuel-
powered tillers. The machine is lightweight, easy to
maneuver, and engineered for optimal soil penetration and
tilling efficiency.

1.2 Objective

To reduce the polution of soil and avoide preservatives and
chemical from farming of Mentha oil . an electric tiller in real-
world agricultural settings. The research aims to demonstrate
how the electric tiller can enhance agricultural productivity,
reduce environmental impact, and support sustainable
farming practices through renewable energy use.

2. APPLICATION AREA

Electric tiller machines are ideal for step farming in
mountainous regions, such as Assam's tea plantations. They
navigate steep, narrow terraces, loosening soil and managing
weeds efficiently. Their eco-friendly, quiet operation benefits
sensitive ecosystems, promoting sustainable agriculture in tea
farms and high-altitude terrains, enhancing productivity
without harming the environment.

Fig -1: Step Farmming
3. PREVIOUS WORK:

The early development of power tillers dates back to the mid-
20th century when manufacturers began experimenting with
small engine-powered machines that could provide the
benefits of mechanization to smallholder farmers. Diesel
engines became the preferred power source due to their
reliability, fuel efficiency, and ability to operate in a variety of
conditions. By the 1950s and 1960s, Japan and other Asian
countries were pioneers in developing diesel-powered
tillers, primarily for rice cultivation.
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4. PROPOSED WORK

To make the electricity-based tiller machine, we construct
the frame using welding to assemble metal parts and drilling
to create mounting points for the components. A 24V, 250W
DC motor is mounted securely on the frame and connected to
the tilling blades via a sprocket and chain drive for effective
power transfer. The blades are designed and mounted on a
rotating shaft for efficient soil tilling. A 24V rechargeable
battery is housed in a protective compartment to power the
motor, with a throttle installed for speed control.

5.METHODOLOGY

> Create Ideas - Brainstorm innovative and eco-
friendly tiller concepts.

» Requirement of Product - Identify power source,
functionality, terrain compatibility.

» Analysis - Study feasibility, mechanical design,
power load, and market.

» Making Process - Develop CAD model, prototype
electrical and mechanical systems.

» Select Material - Choose durable, lightweight, and
cost-effective materials.

» Fabrication Equipment - Use welding tools, CNC,
cutters, and testing setups.
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Fig-2: Work Flow Chart
6.EXPERIMENTEL SETUP

An electric tiller machine powered by a 24-volt, 250-watt
DC motor is a compact and efficient tool for soil preparation,
ideal for small farms and gardens. It is driven by a 24-volt
rechargeable battery connected to the motor, ensuring a
clean and eco-friendly operation.

The DC motor transfers power to the tilling blades through a
sprocket and chain mechanism, offering smooth torque
delivery. This system ensures reliable performance for light to
medium soil tilling tasks. The blades are designed to rotate
efficiency good.

A fully adjustable acceleration control system enables the
user to regulate the blade speed, allowing flexibility based on
soil typeand working conditions. This feature ensures
precision and energy efficiency.

The design is lightweight and portable, with minimal
maintenance requirements compared to petrol or diesel-
powered tillers. It eliminates the need for fuel, making it an
environmentally friendly choice, with reduced noise and
vibration during operation.
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Fig-3: Graphs
7. FABRICATION

Fabricated an electricity-based tiller machine by performing
cutting, drilling, and lathe machining to create a central hole
in the disc. Forged blades in the blacksmith shop, shaped
them precisely, and welded all components together. The
process combined mechanical and fabrication skills to
develop a functional tool for agricultural use. Fabricated an
electricity-based tiller by cutting, drilling, and using a lathe
for disc modification. Forged blades in the blacksmith shop
and completed the assembly with precise welding.

Fig-4- Electricity based tiller machine
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7.1 FABRICATED PICTURE

This fabricated image illustrates a manually operated electric
tiller machine, highlighting the motor and rotavator assembly.
Italso showcases the electronic connections, providing a clear
view of the integration between mechanical components and
electrical systems for efficient agricultural use.

One of the most notable advantages of an electricity-based
tiller machine is its environmental friendliness. Unlike
conventional gasoline or diesel-powered tillers, electric tillers
do not emit harmful gases such as carbon dioxide, carbon
monoxide, or nitrogen oxides.

Fig-5- Electric tiller machine

8. BILL OF MATERIAL AND COST INVESTMENT
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Fig-6- Cost investment

COMPONENTS DESCRIPTION QUANTITY|
MOTOR KIT Combo of connection and mounting of motor 1
MWHEELS Aluminium rim with attached axle 1
BATTERY Sealed battery 1
CHARGER Made by transformer 1
SPROCKET SET Chain and sprocket 1
WELDING ELECTRODES| MS electraode coated by zinc 1 PACKET
PAINTS YELLOW, GREEN 2
METAL CUTTER BLADE Which is made by stone powder 8
STICKER Made by studio 1
SYNOPSIS Overview of project 1
REVIEW PAPER Collection of reviews by the published papers 1
PROJECT REPORT Submission of final report 1
NUT & BOLTS High carbon steel 25

Fig-7- Bill of Materials

9.CONCLUSION & FUTURE WORK

The electricity-based tiller machine marks a significant
advancement in modern agricultural technology, providing a
cleaner, more efficient, and cost-effective solution compared
to traditional fuel-powered alternatives. As global farming
trends move toward sustainability and energy efficiency, the
relevance of electric tillers continues to grow.

One of the key benefits of an electric tiller is its
environmentally friendly operation.

Future work on the electricity-based tiller machine can focus
on several significant upgrades to improve its efficiency,
functionality, and ease of use. Enhancing battery capacity and
reducing charging time will allow for longer and more
productive field operations. Integrating solar charging
systems can make the machine more sustainable and suitable
for remote areas. The addition of automation features such as
GPS-based navigation and obstacle detection will enable
precision farming and reduce manual labor. Incorporating
smart controls through IoT and mobile applications will allow
farmers to monitor and control the tiller remotely.

The manually operated electric tiller has significant future
scope in sustainable and precision agriculture. With rising
demand for eco-friendly and cost-effective farming solutions,
this compact tiller can be further developed using advanced
battery technologies, solar charging options, and smart
sensors for soil analysis. It can be adapted for small-scale
farmers in remote or resource-limited areas, reducing
dependency on fossil fuels and large machinery. Modular
designs can make it compatible with various attachments for
different farming tasks. Additionally, integrating IoT and
automation could enhance efficiency, making it suitable for
modern smart farming practices while maintaining
affordability and ease of use.
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