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ABSTRACT

Agriculture is one of the oldest professions but the development and use of machinery has made the job
title of farmer a rarity. Instead of every person having to work to provide food for themselves, smaller portion of
our population today works in agriculture, the smaller portion provides considerably more food than the other can
eat. The basic technology of agricultural machines has changed little in the last century with the coming of
the Industrial Revolution and the development of more complicated machines. In this work design and fabricate the
automatic mechanical cutter by using crank and slotted lever mechanism, for cutting agricultural products like
sugarcane for cultivation. The present work to fabricate a machine which is simple in construction than the existing
machines. The equipment make the use of crank and slotted lever mechanism with one slider to couple with an
electric motor using pulley and belt drive.
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INTRODUCTION

The working principle behind the operation of simple mechanical cutting machine is four bar chain
mechanism particularly crank and slotted lever mechanism. The crank wheel is rotated by the motor through the
pulley belt assembly. The rotating motion the crank wheel is converted into oscillating motion by the coupling link
by using the slider. The oscillating motion at the other end of the coupling link is converted into reciprocating
motion to the blade by using guide hole. Therefore the rotating motion of the crank wheel is converted into
reciprocating motion to the blade through the coupling link. The object to be cut is place on the platform. Due to
the reciprocating motion of the blade, the object placed on the platform is cutter for successfully transmitting the
rotational motion from the motor to the crank with minimum slip v-belt drive is used. The bearing which supports
the shaft is rolling ball bearing for smooth operation. by using 110 watt power single phase a.c induction motor,
this machine can able to reciprocates approximately 250 times per minute.

MATERIALS AND METHODS

If a number of bodies are assembled in such a way that the motion of one causes constrained and
predictable motion to the others, it is known as a mechanism. A mechanism is a simplified model, usually in the
form of a line diagram, which is used to reproduce the motion occurring in a machine. The purpose of this
reproduction is to enable the nature of the machine. The purpose of this reproduction is to enable the nature of the
motion to be investigated without the encumbrance of the various solid bodies which form the machine elements.
The various parts of the mechanism are called links or elements. Where two links are in contact and a relative
motion is possible, then they are known as a pair. An arbitrary set of a links which form a closed chain that is
capable of relative motion, and that can be made into a rigid structure by the addition of a single link, is known as a
kinematics chain. To form a mechanism from a kinematics chain one of the links must be fixed. However as any of
the links can be fixed, it follows that there are as many mechanism as there are links in the chain. The technique
obtaining different mechanism by fixing the various links in turn is known as inversion.

Experimental procedure: A crank is an arm attached at right angles to a rotating shaft by which reciprocating
motion is imparted to or received from the shaft. It is used to convert circular motion into reciprocating motion, or
vice-versa. The arm may be a bent portion of the shaft, or a separate arm or disk attached to it. Attached to the end
of the crank by a pivot is a rod, usually called a connecting rod. The end of the rod attached to the crank moves in a
circular motion, while the other end is usually constrained to move in a linear sliding motion. Crank wheel is the
rotating member. It is made up of stainless steel. It is attached at one end of a shaft and on the other end of the shaft
is fitted with a pulley which is coupled with an electric motor. The crank wheel transmits the power from the motor
to the coupling link. The photograph of the crank wheel is shown. The outer circumference of the crank wheel is
provided with teeth which may be used for the proper engagement of a chain drive. But we did not go for chain
drive. The crank wheel has a pin to engage the coupling link with it. This pin slides over the coupling link and
make it oscillates when the crank wheel rotates.
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RESULT AND DISCUSSION

The Four-Bar Chain:The four bar chain is the most fundamental of the plane kinematic chain. It is a much
preferred mechanical device for the mechanization and control of motion due to its simplicity and versatility.
Basically, it consists of four rigid links which are connected in the form of quadrilateral by four-pin joints.
When one of the links is fixed, it is known as a linkage or mechanism. Link that rotate complete revolution is called
the crank, the link opposite to the fixed link is called the coupler, and the fourth link is called the lever or rocker if
it oscillates or another crank, if it rotates.

Grashof’s Law For A Four-Bar Mechanism: Groshof’s law states that a four bar chain mechanism has at least
one revolving link if the  sum of the lengths of the largest and the shortest links is less than the sum of lengths of
the other two links.

Fig.1 Crank and Slotted Lever Mechanism

While analyzing the motions of various links of a mechanism, sometimes we are faced with the problem of
describing the motion of a moveable point on a link which has some angular velocity. For example, the motion of a
slider on a rotating link. In such a case, the angular velocity of the rotating link along with the linear velocity of the
slider may be known and it may be required to find the absolute velocity of the slider.A crank and slotted lever
mechanism, which is a form of quick-return mechanism used for slotting shaping machines, depicts the same form
of motion. The crank is rotating at an angular velocity of o rad /s in the clockwise direction about the center. At the
end of the crank, aslider is pivoted which moves on an oscillating link.

Principle of Operation: In Both Induction And Synchronous Motors, The Ac Power Supplied To The
Motor's Stator Creates A Magnetic Field That Rotates In Time With The Ac Oscillations. Whereas A Synchronous
Motor's Rotor Turns At The Same Rate As The Stator Field, An Induction Motor's Rotor Rotates At A Slower
Speed Than The Stator Field. The Induction Motor Stator's Magnetic Field Is Therefore Changing Or Rotating
Relative To The Rotor. This Induces An Opposing Current In The Induction

Fig.2 whole assembly view Fig.3 Assembled Photographic View
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Fig.4 Analysis of Displacement Vector Sum Of Fig.5 Analysis Of Stress Of The Coupling Link In
Coupling Link Xy Plane
Advantages: It is very easy to operate. The design is simple. Less maintenance. Initial cost of the machine is very
low. Quick processing. No need of skilled labours. Less floor space required.

Limitations: Not suitable for cutting hard materials. Electric power supply should be available.

Applications: Used to cut sugarcane and kappa of required size for cultivation. With less modification in this
machine, we can use this to cut wooden pieces of required size for boilers. By coupling a conveyor mechanism, it
automatically feed the object to be cut for large scale cutting.

CONCLUSION

This work is made with preplanning and it provides flexibility in operation. This innovation is more
desirable and economical and makes the use of peculiar mechanism. This design and fabrication of automatic
mechanical cutter use four bar link mechanism is designed and fabricated with the hope that it is very economical
and according to the torque given in the crank wheel it may be used in different fields. This work helped us to
know the periodic steps in completing a project work, and how to work in group and achieving the goal. Thus we
have completed the project successfully.
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