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 Abstract: 

The applicability and capability of laser for manufacturing was appreciated and recognized widely. It became a trending technology 

which falls under unconventional method of manufacturing. With the help of CNC laser engraving machine it is possible to mark or to 

engrave by changing the process parameters to get the required finish and metal removal rate. The various process parameters that are 

controlled were spot diameter, speed, feed, intensity, time and step. The remote operation of the CNC laser engraver helps in 

convenient control and running of the machine. Remote controlling of the CNC not only facilitates wireless tweaking of the process 

parameters but it can also provide cost effective solutions. Moreover working with laser involves in release of toxic fumes which may 

prove to be fatal, laser burns the human skin and shows adverse effects on the eyes. So in order to eliminate all the mentioned 

disadvantages it is advantageous to operate the CNC engraver remotely for better and safe working with laser.  From the experiment it 

was concluded that the CNC laser engraver was remotely operated by using Team viewer software for safe and better working 

conditions. The virtual machining was also observed to estimate the engraving process. 

 

1. INTRODUCTION  

 

Laser is acronym for LIGHT AMPLIFICATION BY 

STIMMULATED EMMISION OF RADIATION. It was first 

demonstrated by Maiman using ruby crystal but the stimulated 

emission of laser was first introduced by Einstein in 1917. As of 

now using laser is a trending technology in almost every field. 

Laser engraving is an unconventional machining process which 

falls under the classification based on medium of energy transfer 

.It is a non traditional method where there will not be any 

physical contact and there will not be any physical tool present. 

It is a subtractive machining process. Laser engraving doesn’t 

have mass metal removal rates but have rapid metal removal 

rate. It is a promising technology for those applications where 

previously EDM was only choice. 

 

2. EXPERIMENT 

 

A. Equipment 

The engraving was performed by CNC laser engraver with 

writing area of 300*360mm.The controller used is MANA SE 

board. The stepper motors are of 2.5A and of 42 steps for 

controlling x and y directions. The laser used is of class3B 

(<500Mw). BENBOX (V3.7.99) is used for getting CNC code 

and TEAMVIEWER is used to control it remotely. 
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B.PROCESS PARAMETERS 

          
 

The various process parameters that are necessary for laser 

engraving were as follows: 

1. Step.                                                                  

2.  Intensity. 

3. Spot diameter. 

4. Speed. 

5. Time. 

6. Curve mode. 

7. Feed rate. 

 

Description in detail 

1. Step: Step is the distance moved when using the axis 

control buttons. 

2. Intensity: Intensity is the measurable amount of laser or 

the quality of laser that is impinged on the surface. 

3. Spot diameter: The diameter of the laser light spot. 

4. Speed: Speed is the axis speed when the laser light is on 

5. Time: Time is used in discrete mode only and it is how 

long the laser is on for each pixel.   

6. Feed rate: Feed rate is the travel speed per minute. 

7. Curve mode: Curve mode is only in one way (left to 

right),z-for bi-directional(left-right-left)or outline to cut out a 

shape. Discrete stops the laser on each pixel but it is the most 

accurate way. 

 

C. Process and Result: 

Connect the stepper motors and laser module to the MANA SE 

board with the help of cables. Using data cable, connect the 

MANA SE board to the computer system. Run the BENBOX 

software which gives the CNC program. Upload the firmware 

i.e. (.hex) file and select the port and board (nano 328p/lx-nano). 

Draw or upload the sketch file through import file option in the 

tool bar. G-code can also be given manually through the G-code 

manual input option. After uploading the sketch, adjust the scale 

by placing the figure or text against the horizontal and vertical 

scale provided on the sheet. Simulation can be done in order to 

check for any bugs in the program. This is done by turning off 

the laser module button and selecting the start laser job option 

from the tool bar. If there is no bugs found switch on the laser 

power button and select the start laser job option from the tool 

bar. 
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Remote controlling: Remote controlling is to operate a device 

wirelessly from a distance. Remote controlling is convenience 

feature for the user which allows the user to operate devices 

which are inconvenient to reach for direct operational control or 

dangerous to operate directly. After making the necessary 

functional set up the work place can be isolated and the engraver 

can be operated remotely. For this we need a dedicated computer 

system with internet connectivity and TEAMVIEWER software 

installed in the computer system. Connect a computer system or 

a android mobile to the dedicated computer system using the 

TEAMVIEWER software. Now the dedicated system can be 

operated remotely with the android mobile or with the pc until it 

has a internet connectivity. Using the BENBOX software we can 

also view the virtual engraving operation on the display of your 

mobile or pc. In virtual engraving a blue dot with blue line is 

observed on the profile of the sketch or text which indicates the 

machined part.  This is how the required shape or profile or text 

can be engraved remotely with the help of android mobile or pc 

by using the TEAMVIEWER software.  

 

3. CONCLUSION: 

 

Based on the experiment done, it was concluded that  the CNC 

laser engraver was remotely operated using TEAMVIEWER and 

it was found to be advantageous for the operator and as well as 

to the industry because of improved working conditions and 

enhanced methods of engraving which were proven to be 

productive. 
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