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Abstract: India is an agricultural nation with the majority of its population residing in rural areas. The rural landscape is
predominantly occupied by agricultural activities, including crop production and poultry farming by using of chaff cutter
machines. The conventional cutter machines are unsafe design resulted in severe injuries and needed more workforces.
Taking into consideration the limitations of the current conventional cutter machine, this project has been undertaken to
develop and manufacture a chaff cutter machine, aiming to mitigate the potential for serious injuries and enhance
operational efficiency. First of all, the work of design of the chaff cutter machine will be developed and analyzed. The new
chaff cutter machine will be tried out for cutting various types of animal feed like dry straw, grass, corn straw, wheat
stalk, etc. We'll also check how cost-effective the new machines are compared to the old-style ones and newer models.
This paper talks about how we made and tested a chaff cutter machine in India. We'll also look at how much it costs to
use the new chaff cutting machine compared to the old ones.
Keywords: Chaff cutter, fodder, construction, machine, performance

I. INTRODUCTION

The chaff cutter machine is a mechanical tool made to chop straw or hay into small pieces called chaff. It is commonly
used in agriculture to prepare feed for livestock, particularly cattle, sheep, and horses. The machine usually has a motor
or engine-powered system with spinning blades that cut the fodder into smaller pieces. India relies heavily on agriculture
and has abundant natural resources across different climates. So, the country is excellent at growing all kinds of crops.
Feeding animals is crucial for their health. It becomes even more important when we cut the fodder into the right sizes.
In Tamil Nadu, many families in rural areas raise goats, sheep, buffaloes, horses, and cows for milk and to support their
livelihoods. Making milk is influenced a lot by what animals eat. In India, farmers give cows grass as whole plants. This also
affects the animal’s digestion system. For the complete utilization of fodder, we need to cutting the fodder into small
pieces. It is a mechanical device for cutting straw wheat stalk, corn straw, dry and wet grass, or hay into small pieces fed
to domestic animals. In India, A manually operated fodder cutter and sickles were used to cut the fodder. These kinds of
cutters require a lot of people to operate them, which is hard work, risky, and takes a long time. People who work in
farming in countries where there isn't much money often don't have insurance or good hospitals nearby. We need to
design a cutter that is completely safe from injuries, cost-efficient, increases working efficiency, has less maintenance cost,
and is easy to operate. VWWe made a machine that runs on a regular single phase electric supply with safety features to
make it safer and more efficient to use. Also, we looked at the old chaff-cutting machines and found that they need a lot
of electricity (three-phase), get stuck when cutting grass, aren't very safe, cost a lot, and sometimes need skilled people
to operate them. By observing those problems, we design, construct and evaluate the performance of the chaff cutter.
This machine can be used with single-phase motors. The main goals of this project are to create, build, and test a chaff
cutting machine and to lessen the amount of manual labor for farmers. We'll also check how cost-effective the new chaff
cutting machine is compared to the old ones. Chaff cutter machines play a vital role in modern livestock farming by
providing a convenient and efficient means of processing roughage materials into high-quality feed, thereby contributing
to the health and productivity of livestock.
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Chaff cutter machines come in various sizes and configurations to suit different agricultural operations, from small-scale
farms to large commercial enterprises. They can be operated manually, using hand-cranking or pedal power, or powered
by electricity, diesel engines, or tractors for increased efficiency and productivity. Overall, the objectives of the chaff
cutter machine revolve around improving efficiency, reducing labor, enhancing animal nutrition, ensuring safety, and
offering cost-effective solutions for fodder processing in agricultural settings.

2. LITERATURE REVIEW
lohansen et al. (2020) Studying the modernization of machines, researchers have noted an increasing demand for beef and
milk products worldwide. Small-scale farmers face a significant challenge of limited access to high-quality fodder for their
animals, especially during the winter season. While maize fodder and rice straw are commonly used, their quality often
falls short. The primary issue is ensuring farmers have access to better quality fodder. Furthermore, manually cutting
fodder is labor-intensive and time-consuming. Many farmers resort to feeding their livestock whole, fresh, or dried leaves
and stems, leading to significant wastage of around 15% to 20% of the fodder, which animals refuse to consume. To
address these challenges and minimize wastage, the Power Straw and Chaff Cutter machine was developed. However, this
machine poses safety concerns, resulting in frequent injuries such as cuts to the arms, hands, and fingers. Hence, there's a
growing need in modern times to design a modified chaff cutter that is both affordable and easily accessible to improve
safety for farmers while addressing these issues. Khope et al. (2019) We examined in detail the design of experiments
needed to establish an empirical relationship for chaff cutting driven by a human-powered flywheel motor. Our analysis
included identifying variables, conducting dimensional analysis, determining the test envelope and points, establishing the
test sequence for independent TT terms, selecting instrumentation and measurement techniques, outlining procedures for
data checking and rejection, and specifying the data analysis method. To energize the flywheel, we utilized a bicycle
mechanism equipped with a speed-rising gear pair. As the flywheel speed increased, so did the kinetic energy store within
it. The operator exerted effort to accelerate the flywheel, maintaining a speed gear pair ratio of |:5. During the
acceleration process, the unit responsible for chaff cutting was disengaged, ensuring a seamless experience for the
operator. While the flywheel speed could reach up to 700-800 rpm, excessive vibrations occurred, potentially interfering
with the sensors used for measuring various variables. To mitigate this, we conducted tests with speeds ranging from 300
to 600 rpm and gear ratios varying from 2:| to 4:| for torque amplification. Additionally, we experimented with different
blade configurations, including 2 and 3 blades. This test sequence, progressing from minimum to maximum speed and
adjusting gear ratios accordingly, was deemed suitable for establishing an empirical relationship for the chaff cutting
process driven by human power. Zakiuddin et al. (2018) We conducted research on pedal-operated flywheel motors as
an energy source for chaff cutting machines. Our findings indicate that in developing countries facing energy shortages,
pedal-operated flywheel motors are essential. We advocate for the use of non-conventional energy sources for chaff
cutting machines. This type of chaff cutter machine can create employment opportunities for unskilled men and women.
In our design, the flywheel serves as the power source, with manpower used to drive it. The flywheel reaches speeds of
600 revolutions per minute (rpm). We introduced a design for a fabricated pedal-operated flywheel motor consisting of a
flywheel, chaff cutter, shaft, and gear mechanism. Its performance relies on human power. Mohan et al. (2017) Conducted
research on the process of community-based studies and safety design features of the chaff cutter machine. Chaff cutting
machines are a significant cause of severe hand injuries among both adults and children in rural communities. These
injuries typically occur in two scenarios: when adults are feeding the machine, or when loose clothing gets caught, or
when hands come into contact with the blades during maintenance. We introduced a design for a fabricated pedal-
operated flywheel motor consisting of a flywheel, chaff cutter, shaft, and gear mechanism. Its performance relies on
human power. Bandiwadekar et al. (2016) We conducted a study exploring the planning and enhancement of a debris
cutting machine. Our research outlines an alternative cutting machine that prioritizes safety, reduces effort, and minimizes
power consumption. Singh et al. In 1997, a study was conducted on an improved grub cutter. The researcher aimed to
create a feeding cutter that would be more efficient than existing models. The author observed that with existing
machines, the grain must be fed in small bundles, and caution must be exercised to avoid overfeeding. If too much grain is
fed, the machine may struggle to cut it and may release it without cutting, requiring manual intervention to push the straw
inside, which poses a risk of hand injury. In the modified machine, the bundles are simply placed on the cutter, eliminating
the need for manual feeding and making it safer to operate. The author noted that in existing machines, the blades
become dull after prolonged use. However, the new machine does not require blade sharpening as the edges are designed
to remain sharp. When the teeth become worn out, new teeth can be cut on the blades. Additionally, existing machines
have limited capacity and consume a significant amount of power. On the other hand, the proposed machines may have
higher capacity and consume less power. The inclusion of a slope-feeding trough for straw in the proposed design enables
automatic feeding, reducing the need for labor.

3. PROCEDURE

3.1 Providing power to an electric motor
For this machine, we utilize a single-phase power supply paired with a single-phase 2 H.P. motor. The input speed of
our electric motor is 2000rpm. To set the cutting blades in motion, we employ power drives.
3.2 Power transmission of V belt-pulley drive
We opt for a belt and pulley arrangement mounted on the shaft to serve as a power drive for transmitting power.
This pulley belt is connected to the cutting blades through a coupling shaft. Consequently, the cutting blades rotate.
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3.3 Feeding of fodder material
Fodder can be introduced into the machine through the hopper. Our design includes features to facilitate the feeding
of fodder and grass materials such as dry wheat stalks, corn straw, and grass. This design aims to minimize the
manual labor required by farmers and contribute to increased fodder production.
3.4 Fodder Collection Mechanism
As fodder is fed through the hopper, the rotating blades of the machine cut the supplied fodder into small pieces
according to the desired specifications and expel them from the machine.

4. MATERIALS AND METHODS
This investigation focuses on the design and development of chaff cutting machines. The creation of the machine will be
conducted in the workshop facilities of the Department of Farm Machinery. Ensure that the chaff cutter machine is
properly set up and all safety measures are in place. Provide power to the machine, whether through an electric motor
or other power source. Engage the cutting mechanism and observe as the machine cuts the fodder material into
smaller pieces. As the fodder material is cut, collect the chopped pieces in a suitable container or storage area. After
use, clean the machine thoroughly to remove any debris or residue. Perform any necessary maintenance tasks to keep
the machine in optimal condition for future use. Throughout the entire process, prioritize safety by following all safety
guidelines and using appropriate personal protective equipment.
4.1 Components of Chaff cutting machine
The major components of the Chaff cutting machine:
() Electrical Motor
() V-Belt Drive
(I11) Flywheel
(IV) Blade
(V) Main Shaft
(VI) Worm and Gears
(V1) Shear Plate
(VII) Stand
(IX) Gear
4.1.1 Electrical Motor
The electrical motor is a device that transforms electrical energy into mechanical energy. Choosing the suitable motor for
a chaff cutter machine depends on various factors, including the machine's size, intended application, availability of power
sources, and efficiency requirements. Variable Frequency Drives (VFDs) offer significant energy savings opportunities for
both existing and future induction motors in variable torque centrifugal fan and compressor load applications.
4.1.2 V-Belt Drive
The V-belt has been around since the mid-1920s. V-belts emerged to replace flat and round belts on drives to ensure
greater reliability. The V belt drive design is employed to transfer power from the motor to the shaft connected to the
cutter mechanism. The use of V-belts in various applications allowed for drives with a much wider range of power capacity
than ever achievable using single V-belt drives.
4.1.3 Fly Wheel
The flywheel is a circular, heavy wheel with two arms made of cast iron and mounted on the main shaft of the chaff cutter
machine. The blade is attached to one of the arms of the flywheel for cutting the fodder crop to the desired size. The
primary function of the flywheel is to transfer power to the feed rolls and provide enough momentum for chopping the
fodder crop. The diameter of the flywheel ranges from 90 to 135 cm. Each arm has a square hole for attaching a handle,
three holes for securing the blades, and an additional six holes for blade adjustment. To ensure sufficient moment of
inertia, the flywheel is made heavier, weighing no less than 24 kg.
4.1.4 Blade Shaft
Curved-shaped blades, numbering | or 2, are installed on the Chaff cutter. These blades are crafted from carbon steel or
alloy steel. Their purpose is to slice the fodder crops into smaller pieces for animal feed. The blades are either fully or
partially hardened. Their length ranges from 100 to 150 mm with a thickness of 2 to 2.50 mm. To ensure sharpness, the
cutting edge of the blade is beveled up to a length of 10 mm.
4.1.5 Main Shaft
The main shaft in a chaff cutter plays a crucial role in the overall functionality of the machine. It serves as the central axis
around which various components of the chaff cutter are assembled, enabling them to perform their respective functions
effectively. The central part of the main shaft is firmly connected to the flywheel, while the other end is supported by
bearings. The dimensions of the main shaft are approximately 40 cm in length and 3 cm in diameter.
4.1.6 Worm and Gear
These gears are employed to transfer power from the main shaft to the feed rollers via the flywheel. Two gears are
positioned on the upper side, and another on the lower side of the worm. Each gear may contain |1, 13, or |5 teeth. The
worm is mounted on the main shaft and transfers power to both gears when rotated through the main shaft. The pitch of
the teeth on the worm gear may vary according to the length of the fodder cutter.
4.1.7 Shear Plate
It is one of the components of the Chaff cutting machine, situated in the head assembly of the chopper.
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It provides support for the fodder crop being cut. The cutting of the fodder crop is achieved through the collective action
of the blades. A shear plate is affixed in front of the feed rollers. The gap between the blade edge and shear plate is crucial
for proper cutting. This clearance can be adjusted using the small bolts located on the flywheel arm.
4.1.8 Stand
It typically comprises four legs and is constructed from angle iron. The entire machine is mounted onto the legs. The
minimum height of the support structure is approximately 75 cm from ground level for convenient feeding of the crop
while the user stands.
4.1.9 Blade
The chaff cutter blades are crafted from high carbon steel or alloy steel. The function of the blade is to slice the fodder
crops into smaller pieces appropriate for animal feed. There are four cutting edges used in the chaff cutter.
4.1.10 Gear
By adjusting the gear used, the speed can be modified to achieve different cutting lengths. These gears facilitate the
transfer of power from the main shaft to the blade. Several gears are employed in this machine.
4.2 MATERIAL USED FOR CONSTRUCTION

Table 4.1 Materials Used for Construction

S. No Components Material
I Blade High Carbon Steel
2 Cover plate Cast Iron
3 Feed Roll Shaft Cast Iron
4 Worm Gear Cast Iron
5 Feed Rolls Cast Iron
6 Gears Cast Iron
7 Pulley Cast Iron
8 Main Shaft Mild Steel
9 Stand Mild Steel
10 Leg Support Mild Steel
Table 4.2 Percentage of Materials Used in Construction
S. No Material Percentage of material
| Carbon 0.85-0.9
2 Manganese 0.30 - 0.50
3 Silicon 0.2-0.35
4 Sulphur and phosphorus 0.05 max
5 Cast Iron Remaining

5. DESIGN AND FABRICATION OF CHAFF CUTTER MACHINE
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6. CONCLUSIONS

The chaff cutter machine boasts a simple construction, with minimal design complications. Determining velocity ratios is
straightforward, achieved by counting the number of teeth on gears or using the Pitch Circle Diameter (PCD) of pulleys.
The machine is engineered to occupy minimal space during installation, thanks to the motor placement within the
machine stand, reducing overall footprint. Additionally, the absence of sharp edges on the machine frame and stand
ensures safe handling without risk of injury. Blades are equipped with single-sided sharpening edges for efficiency. The
machine features a motor sliding arrangement for ease of maintenance. The entire assembly of the machine is coated with
powder coating for enhanced safety and corrosion resistance. Noise and weight are minimized due to the compact gear
arrangement and design of the machine. For added convenience, the machine is equipped with casters for portability. It
boasts a high fodder-cutting rate of 300 kg/hr, with fodder sizes ranging from 20mm in length. The machine offers both
forward and reverse rotation options for the blades. Furthermore, while the machine's current design is commendable,
there remains room for further improvement. However, the project has provided valuable insights into the difference
between theoretical knowledge and practical application, along with an abundance of technical knowledge. Overall, the
chaff cutter machine's simplicity of construction, space-saving design, safety features, and high cutting rate make it a
valuable asset in agricultural operations. Chaff cutter machine stands as a testament to the ingenuity and dedication of
agricultural engineers and researchers in addressing the needs of modern farming practices. Its impact on livestock
feeding practices and agricultural productivity underscores its importance as a valuable tool in the agricultural sector.
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