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Abstract— The Autoroll punching machine is made of the 

motor, driven wheel, punch and dc motor through which the 

feed is given to the work piece. When the AC motor starts the 

punch reciprocates as the rotary motion is converted into 

reciprocating motion. The DC motor gives feed to the work 

piece and that’s why the workpiece is punched automatically 

without any disturbance or interference. When giving feed the 

rolling action is occurs there. The Autoroll punching machine 

is can be punch or cut the sheet metal having gauge length 24 

having 1 mm thickness and also cuts or punch the bunch of 

paper in the printing presses. This is the low cost approach 

for the industries that it has low initial cost and having simple 

setup so it is easy and not so time consuming. So that the 

productivity of the industry increases. Here we can easily 

change the punching tool and die so that we can produce 

different types of materials 
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I. INTRODUCTION 

This project is study about the design and fabricates of 

punching tool which Shows capability to design more than 

one concept and fabricate the machine using a variety of 

machine. Other than that, it is important to study die for 

punching tool. So, at the end of this project, student will 

practicing on how to build and steps to follow to complete the 

requirement for this project. This project are also provided to 

familiarize the student about the technology on sheet metal 

forming which is used pneumatic concept yet has rapidly 

grown especially in the automotive and electrical industry. 

Furthermore, the strong concern is to obtain better product 

quality with lower cost. Then, cutting and punching are two 

important processes in the sheet metal industry; the former is 

flexible in processing whilst the latter is effective in 

production. To combine the advantages of both, the so-called 

combination machines that combine the cutting and punching 

processes are used in sheet metal processing. 

II. EXPERIMENTAL SETUP 

 
Fig. 1: Actual Autoroll Punching Machine 

III. WORKING OF AUTOROLL PUNCHING MACHINE  

The crank or wheel rotates by the AC motor and due to this 

rotary motion is converted into reciprocating motion and 

punch the workpiece or sheet metal 

The feed is given to the workpiece by the DC motor. 

 

IV. CONSTRUCTION OF AUTOROLL PUNCHING MACHINE 

The machine has only a punch mechanism for punching work 

piece. And the feed is given automatically to the workpice so 

operator does not required to give the feed to workpiece  

The main operating parts of Autoroll punching 

machine 

1) Feed Mechanism: The DC motor gives the feed to the 

workpiece that’s why workpiece moves toward the 

punch and successful punch operates. 

2) Gear: Gear is used for perfect power transmission in the 

auto roll punching machine the large gear is connected 

with motor and used for punching operation 

3) Pedestal bearing: This type of bearing consists of 1) a 

cast iron pedestal 2) Gun metal or brass split into two 

halves called as “brasses” and 3) a cast iron cap and two 

mild steel bolts. The rotation of the bush inside bearing 

housing is arrested by a snug at the bottom of  lower 

brass. The cap is tightened on pedestal block by means 

of bolts and nuts. The detailed part drawing of another 

plumber block with slightly different dimensions are also 

used. 

4) AC Motor: AC Motor is used for giving the torque or 

speed to the punching tool for punch. 

5) Punch: Punching is a metal forming process that uses a 

punch press to force a tool, called a punch, through the 

work piece to create a hole via shearing. The punch often 

passes through the work into a die. Punch is used to 

making a hole in a sheet. Punch is having a inverted “Y” 

shape at one end so as form a Y shear. The punch tool is 

of stainless steel. 

V. WORKING OF AUTOROLL PUNCHING MACHINE 

The Auto Roll Punching Mechanism Consists of following 

two units:- 

1) Sheet punching unit 
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2) Sheet feeding mechanism 

1) Sheet punching unit:- 

Firstly the Motor rotates this Rotation result into rotation 

of crank. This conversion of rotary motion of the crank 

Results into the linear motion of ram. Ram moves with 

punch and punching is done. 

2) Sheet feeding Mechanism:- 

During the return stroke of Ram the job (sheet metal) is 

feed towards the punching die. And job is ready for the 

next punching operation. During return stroke of ram the 

metal sheet is feed towards the punching tool. 

VI. DESIGN SPECIFICATION OF AUTOROLL PUNCHING 

MACHINE 

Total height of Punching Machine:-580mm 

Total width of punching Machine:-550mm 

Total length of punching Machine:-890mm 

Diameter of  tool:-10mm 

Total force act on machine to drill:-  

F = π * 10 *1 *64 = 19.71 KN 

Punch Tool:- 

Punch Tool is made up of Stainless steel. Is use to punch the 

workpiece. 

Diameter of Punch:- 10mm 

Gears:- 

 Gears are made up of cast iron and meshed with each other 

for transmitting motion to the tool 

Dimeter of bigger gear:- 440mm 

Diameter of smaller wheel:- 70mm 

Design Calculations of Autoroll Punching Machine 

𝑃 = 2𝜋𝑁𝑇/60 

         0.90 = 2*3.14*2800*T/60 

   T = 3.06941 N-m 

     T = 3069.41N-mm 

                1.5 kg 

 

                   

                   220                  35 

 

             

                                        Ra                          Rb 

 

M = w*l 

                            w = 1.5 * 9.81 

                                = 14.715 N 

                           M = 14.715 * 255 

                           M = 3752.325 N-mm  

Te = √𝑀2 +  𝑇2 

             Te =√ (3752.325)2 + (3752.325)2 

             Te= 4847.805 

            Te = π/16*d3*Fs 

 

 

Fs= F/A 

 

                                  = 19.71*103/π/4*(10)2 

                                  = 250.95 N/mm2 

 Te= π/16*d3*Fs 

                 4847.805 = π/16*d3*250.95 

                              d = 4.61 mm  

                              d~ 5 mm 

At the 5 mm diameter or below it’s the shaft gets failed to 

withstand as bending and twisting moments (forces) acts 

on it. 

Punch Force acting:- 

 

 
If the tool shape is round or circular shape; 

 
                     F = π * 10 *1 *64 

                     F = 3.14 * 10 * 1*64 

                     F = 2009.6 Kgf 

                    F = 2009.6 * 9.81 

                    F = 19714.176 N 

                    F = 19.71 KN 

Feed Given:- 

Diameter of wheel = 70 mm 

C = π D     
           = 3.14* 70 

                                     = 219.8 mm per rotation 

The motor feeds 219.8 mm per revolution 

 Total RPM = 150 

 Total Feed = 150 * 219.8 

                   = 32.91*103mm 

VII. ADVANTAGES & DISADVANTAGES 

A.   Advantages: 

1) Easy to us: - because it totally automatically operated. 

2) Easy design not so complex parts there: - because only 

crank shaft mechanism is to punch the tool. 

3) Punch at a same distance: - due to the combination of 

both motors, the tool gets same punch at same distance. 

4) Quick punch operates: - because the high rpm of ac 

motor the operating speed is high.  

5) No manpower required for punch: - the ac motors are 

works on electric power, so no man power is required.  

6) Good Productivity:- Because of low cost and time 

reducing it has good productivity 

B. Disadvantages: 

1) We can’t get a single punch: - because the rotation of 

ac motor is very high that’s why, we can’t get a single 

punch. 

2) Operating speed is very high: - because the rotation of 

ac motor is very high, so the operating speed is very high.   

3) We can’t reduce the speed of motor: - the ac motor is 

normal 140 volts motors we can’t reduce motor speed 

while reducing the voltage for motor.  
4) Thick metal sheet can’t be punch: - we cannot punch 

thick metal sheet, because for the thick metal sheet we 

want more torque than the ac motor. 

5) Noisy while working: - the machine is totally metallic 

body, so while working the machine will produce noise. 

VIII. APPLICATIONS 

1) Used for punching the sheet metal and also paper. 

2) Used for small scale industries as they don’t required 

hydraulic or pneumatic punching macine 

3) Used in printing press for ounch the bunch of paper 
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4) Used for punching the which are not able to punch by 

manual punching machine 

IX. CONCLUSION 

At the end of the design, construction and testing, the autoroll 

punching machine can be punch 400 times per miniute and 

the feed is automatic therefore it is very useful for small scale 

industries such as printing presses  and also for punching the 

sheet metals. 

The punch or the cut (of Sheet metal or Paper) can 

be manufactured or taken from the machine. For small 

industries or printing press it is very costly that they buy the 

hydraulic punching machine or pneumatic punching machine 

therefore the auto roll punching machine is the best way for 

their in order to save the cost for punching. 

The auto roll punching machine can be punch a 

metal sheet of gauge length 24 having 1 mm thickness and 

also a bunch of paper so it is useful for  small industries  and 

also the printing presses, but by increasing the torque of 

electric driven motor, we can punch 1.2 to 1.5 mm metal 

sheet. 

The auto roll punching machine punch a hole up to 

1cm, but if we  increasing diameter of die and tool fixture we 

can punch up to  1.5 to 2 cm, but we require to change the 

tool diameter also. 
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