Name of the Project:

AUTOMATION Of Pneumatic Sheet Metal Bending Machine

Scope of the project: 

  The Bending Machine is one of the most important machine tool in sheet metal work shop. It is primarily designed for V-die bending. The bend has been made with the help of punch which exerts large force on the work clamped on the die. The bending machine is designed in such a way that, it works automatically. Automation is achieved with the help of Electro-Pneumatic System.

Work done up to now:

Material Selection for bending

      Sheet metal which is chosen for bending is aluminum.  Aluminum is selected due to the following reasons 

It is a light metal, with a density about a third that of steel or brass.

It is very ductile

It has higher resistance to corrosion than many other metals, owing to the protection conferred by the thin but tenacious film of oxide which forms on its surface 

Properties of Aluminum

Physical properties

Density, ρ
2700 kg/m3

Melting point
660° C

Thermal conductivity, KA
220 W/m °C

Young’s modulus, E
0.675×105 N/mm2

Rigidity modulus, G
0.26×105 N/mm2

Poisson ratio, υ
0.34

Mechanical Properties

Tensile strength, σt
65 N/mm2

Yield strength, σy
150-200 N/mm2

Ultimate strength, σu
200-400 N/mm2

The following components required and selected to accomplish automation for bending.

      Elements of bending machine

S.NO
COMPONENTS
QUANTITY

1
Compressor
-

2
FRL Unit
1

3
Double Acting Cylinder
3

4
5/2-Way Solenoid Valve
1

5
2/2-Way  Roller valve
4

6
Proximity Sensor
1

7
Hose and Fittings
As Required

8
PLC Kit
-

9
Punch
-

10
Die
-

Created the model setup of our project 

Machine Setup (Model)

Work to be done:

1. To find the weight of the work piece:

For that we assumed the size of the work piece

      Material = Aluminum

                  Length, l=100 mm

                  Breadth, b= 100 mm

                  Thickness, t= 1mm

Design Procedure for Clamping cylinder:

To find the area of the clamping cylinder 

To find the clamping force of the cylinder

To find the Piston Force:

Design procedure for bending cylinder 

Pressure require to bend the work piece 

To find the bend allowance

Design procedure for Unloading Cylinder

To find the area of the unloading cylinder 

To find the Unloading  force of the cylinder 

Design of pneumatic circuit and working procedure to done with clear explanation.

These are all the points to be done in the upcoming period of duration.

