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Abstract :The recent advancements in technology have nowleshais to make low-cost machines for Real time iappbns.
This paper presents a simple way of designing anpdeimenting an automatic sheet metal cutting machging easily available
low-cost pneumatic, sensor & micro-controllers. #egsure from the pneumatic cylinder is enough fograting the shearing
machine unit. The pressurized air from the commessctuates the pneumatic cylinder, power fromgiséon is transmitted to
the shear cutting blades. Sheet metal is fed tlirahg roller and the sensor fixed at a particulasitpon senses the sheet and
sends command to the blades to cut the sheet rmbialentirely eliminates the human intervention.

IndexTerms - Automatic Sheet cutting Machine, Sheet metal, PragigmMicrocontroller.

|. INTRODUCTION

Today’s high competitiveness of the industries deaiteg delivering high quality and more precise pretd with a reasonable
price. To address this, industries are developieg technologies ie, automation which yield to sgsifin material, labour
savings, improvement in quality and accuracy. Awttiam is the use of various electro mechanical as/for processing wide
variety of operations with minimal human interventi In order to achieve complete automation vargeisces and computer or
combination is used. The task of sheet metal a@uisraccomplished using manual or Hydraulic machifidiese machines are
guided manually by hand using levers and requiry g&illed workers. In order to avoid laborious pess manual cutting is
replaced by Hydraulic, pneumatic and automatic nmesh Keeping these things in mind, locally devebbpcompletely
automatic and cost-effective machine for the cgtth metal sheets is the need of the hour. AnAutammaachine would enable
in increase the production capacity and produchk figality products at much cheaper rates, helgiegsmall and medium scale
industries to survive in competitive global markidence in the present paper discusses in detailecegs of fabricating and
implementation of a novel low cost automatic shetal cutting machine which can be used-for cutshget metal of varied
thickness.

I[I. LITERATURE SURVEY:

Manual method makes use of lever operated HSS litagert the sheets. Sheets are wasted if the mpearamkes error
because of laborious process and takes more tima $ample operation. Hydraulic cylinders are asailable for sheet metal
cutting. AvinashJathar et al., carried out an expent to cut different thickness metal sheets uslgdraulic cylinders which can
easily replace the manual lever method. The poeguired to cut the sheet of given dimension wasdao be higher in case of
machines using hydraulic cylinders. The drawbaciksisost is very high and requires a lot of maiarece [1]. Pankaj Kumar
Pandey et al., conducted experiment to bend raats, plates and sheet metal utilizing a hydraubiegr [2]. ThokaleManoj et
al., designed and implemented a rod bending machWiokking using pneumatic cylinders which is simpband less cost
compared to conventional rod bending machine incthestruction sites [3]. K.Krantikumar et al., d®ped an semi-automatic
mechanism leading to more structured and quickeradjn resulting in cleaner environment and laaintenance [4]. Dinesh
Lamseet al., developed a unit for bending and dieygewide range of sheet by allowing air into aglers which actuates the tool
[5]. ThoraveRohit V et al., conducted experimentgiving pipe rolling operation using three phatpper motor which is used
to bend 19 mm diameter pipe [6]. Madhu Kumar \dletleveloped a semi-automatic apparatus whichoisilmand compact in
size. This apparatus used control timing unit faoaation which resulted in repeatability and imge in the yield [7]. Swapnil
Laxman Gaikwad et al., illustrated the differentiefes of material and thickness of materials ttat cut by the shearing
machine [8]. Satish G. Bahaleyet al., explaineddésigning and optimization of elemental analysistwear cutting unit [9].
Rahul Ranjan et al.,carried out to cut sheet nigtalising an image stored in computer memory. Peadoce of this machine
found to be higher than the conventional machimes with high technology content [10]. The aim oé tresearch work was
therefore to develop a low cost fully automatic hiae using microcontrollers and obstacle sensors.
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I11. MATERIAL & METHODS:

The development of thePneumatic driven sheet metating system was proceeded following stages, sash
Conceptualization followed by Design and Draftirfghee various parts and then assembling these padslier to obtain novel
sheet metal cutting machine. The process of shetdlroutting has to go through many stages whiategaly requires human
intervention in order to perform the operation. Eent is planned to develop a novel sheet metiihguunit which can eliminate
manpower requirement, hence a detailed novel shettl cutting unit drawing is prepared and the senskéown in Figure 1.
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Figure 1: Model of sheet metal cutting unit drawing

Material Used to evaluate novel sheet metal cuttimgjwas Galvanized sheets of gauge number 28.t&@m the gauge 23 that
is 0.78 mm sheet thickness to that of gauge 28 umeds0.47 mm was the materials used for the evaluaf the newly
developednovel sheet metal cutting machine. Nunatbesheets can be cut for various gauges of thetshma minute were
evaluated through cutting process and the accuwhtlye cutting as well as edge condition was thechemark considered to
evaluate the newly developed novel sheet metaingutinachine in comparison with the conventionalesheetal cutting
machine. It was found that the force required foiting the sheets was directly proportional to thiekness of the sheet and
width of the sheet required to be cut. Figure 2 2usthiows the conventional sheet metal cutting rmecaind the newly developed
novel sheet metal cutting machine respectively.

Figure 2: Conventional sheet metal Figure 3: Automatic sheet metal
Cutting machine aquitimachine
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Electronic Circuit Components: Electronic circuibngponents consists of Arduino UNO (Microcontrollet298N Motor
controller, 12V Single Channel relay, Feedback Bio®C Motor, IR obstacle Sensor. Electronic Circiait control the
Automated Shearing Machine is show in the Figure 4.
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Figure 4: Electronic circuit to control for the Sinmg Machine

The Arduino UNO is a user friendly, programmableeapest widely used microcontroller. Microcontroliensists of sets of
digital and analog input/output (1/O) pins that nisyinterfaced to various circuits. The microcoliérochas 14 Digital pins and 6
Analog pins. Programming can be done whb Arduino IDE via aype B USB cable. It is powered by a USB cable ymah
external 9 volt battery.

V. WORKING OF SHEARING MACHINE

The Shearing machine consists of different padegbith the frame such as pneumatic-cylinder, ishizale, roller driven by
DC motor through chain sprocket, and compressoopkration, once the machine is Switched ON thetsimetal is fed to the
roller through guide way. The roller is driven b3\l Dc motor running at 30 rpm connected with chepnocket. The IR sensor
is attached to the stopper and scale arrangemdrit exffixed at the predefined length. When theethmetal passing through the
roller enters the IR sensor sensing range, theoseeases the obstacle presence and sends thétsigma arduino board which
in turn actuates the L298N motor controller to stop DC motor, further the arduino also sends theas to 12V DC single
channel relay (electromechanical switch), it isremgted to solenoid valve, when the power is suggbethe relay which in turn
actuates the solenoid valve by energizing the ddié pressurized air from compressor enters thenea valve inlet port, the
outlet ports of solenoid valve are connected topiheumatic cylinder. When the solenoid valve isiaietd the cylinder’'s piston
connected to shear blade cuts sheet metal andheye is no obstacle present in sensors sensing,ridmgarduino will stop the
supply to relay connected to the solenoid valvectviiow actuates the cylinder in retract strokeg #ig signal from the arduino
is sent to the L298N motor controller which stdihis motor again and the cycle repeats.

V. RESULTSAND DISCUSSION:

The sheet metal cutting experiments on novel simetal cutting machine carried out using 28, 25 28d>auge Galvanized
iron sheets of varied width and length were carpatland the results of the experiments are tabdlat Table 1 to Table 3.
Influence of sheet metal dimension on shearing tivhge shearing 0.47mm, 0.63 mm and 0.78 mm thiskreheet is as shown
in the Figure 5.1 - Figure 5.3.
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Table 5.1: Time taken to shear 0.47 mm thickness

Gauge No. Thicknessin mm Width of Cut Length of Number of Timetaken
(mm) Cut(mm) Pieces (Seconds)

45 10 36

55 10 38

45 65 10 41

80 10 43

45 10 40

55 10 43

28 0.47 mm 90 65 10 45

80 10 48

45 10 44

55 10 47

135 65 10 49

80 10 52

45 10 46

55 10 49

180 65 10 51

80 10 53

From the table 5.1, it can be observed that higiewidth and length of cut longer will be the sfegtime. For 28 Gauge, least
shearing time is obtained for 45 mm width and 45 length of cut and longest shearing time was obthifor 180 mm width
and 80 mm length of cut which is as shown in tlguFé 5.1.

Influence of sheet metal dimension on shearing time while shearing 0.47mm thickness sheet
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Figure 5.1: Influence of sheet metal dimensiontoeasing time for 28 Gauge sheet
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Table 5.2: Time taken to shear 0.63 mm thickness

Gauge No. Thicknessin mm Width of Cut Length of Number of Pieces Timetaken
(mm) Cut(mm) (Seconds)

45 10 49

55 10 54

45 65 10 56

80 10 60

45 10 54

55 10 59

25 0.63 mm %0 05 10 61

80 10 63

45 10 59

55 10 64

135 65 10 67

80 10 71

45 10 63

55 10 66

180 65 10 70

80 10 74

From the table 5.2, it can be observed that higleewidth and length of cut longer will be the stieg time. For 25Gauge, least
shearing time is obtained for 45 mm width and 45 length of cut and longest shearing time was obthifor 180 mm width
and 80 mm length of cut which is as shown in tiguFeé 5.2.

Influence of sheet metal dimension on shearing time while shearing 0.63mm thickness sheet
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Figure 5.2: Influence of sheet metal dimensiontwasing time for 25 Gauge sheet
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Table 5.3: Time taken to shear 0.78 mm thickness

Gauge No. Thicknessin mm | 'Vidthof Cut Length of Number of Time taken
(mm) Cut(mm) Pieces (Seconds)

45 10 64

55 10 68

45 65 10 71

80 10 76

45 10 70

55 10 75

90 65 10 78

80 10 33

23 0.78 mm 15 - =

55 10 82

135 65 10 86

80 10 90

45 10 80

180 65 o 55

80 10 093

From the table 5.3, it can be observed that highemwidth and length of cut longer will be the sfiegitime. For 23 Gauge, least
shearing time is obtained for 45 mm width and 45 length of cut and longest shearing time was obthifor 180 mm width
and 80 mm length of cut which is as shown in tlguFé 5.3.

Influence of sheet metal dimension on shearing time while shearing 0.78mm thickness sheet
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Figure 5.3: Influence of sheet metal dimensiontwasing time for 23 Gauge sheet
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CONCLUSIONS:

1. It can be inferred that as the length of cut insesashearing time also increases.

2. The width of cut has major impact on shearing tifkethe width of cut increases shear time alsociases.

3. While shearing 25 and 23 Gauge Gl sheet similardtref increased shearing time was observed withinbeased
length and width of the specimen.

4. Increase in shearing time was observed as she&h#ss increases.

5. Least shearing time was consumed while shearir@éd8e sheet with 45 mm width and 45mm length.

6. Longest cycle time was observed while shearing®Ryg sheet having 180 mm width of cut and 80 mmtleaf cut.

7. The sheets cut from the newly designed automatiarsitiy machine was precise in dimension
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