Plasma Cutter Training

Things to avoid:
· no galvanized metal

· can create a FATAL gas when exposed to the plasma

· no bronze or brass

· no powder coated material

· anything not on the 'to cut' list

What to cut:
Aluminum

Mild Steel

Stainless Steel

Copper (no setting which I see in the  Plasma CNC Cutting program)

Setting up for your cut
Standard equipment for interacting with plasma cutter:
· close toed shoes

· pants

· natural fiber clothes 

· nylon melts and will act like napalm in that circumstance, cotton just burns

· tinted safety glasses or a shield

· leather gloves

· the bed is not skin friendly, be careful when moving your material around on it

· the nozzle can stick and may slice your hand when trying to adjust it

· metal fresh from cutting is hot, gloves allow you to move it without being burnt

· ear protection

· metal is loud, as is the cutter
· injury to your eyes,  cuts to your hands, and long term damage to hearing if you do this sort of work consistently are the most likely damage you can get from small lapses in judgment.
· file or rasp

· the easiest time to remove slag is fresh from the cut, make your life or the life of the person who needs to clean up, powder coat, or paint the metal easier

· sharpie, especially if you are going to be doing quick cutting

· your own set of consumables

· you can use the stuff from the Space itself but there is no guarantee that they will be in a usable state

Mental notes to have:
· No powder coated materials

· Powder coating should be done after all alterations to the material have been made.  If you are having to come back to the plasma cutter after powder coating you will need to remove the powder coat.  The plasma cutter is an electrical machine which sends an electric arc through your material into the bed of the machine.  Powder acts as an insulator and does not allow the arc to establish.  Removing the powder in a local area of the part on both sides is insufficient to allow the arc to establish, you have to remove ALL of it.  It may be possible to bypass this with a jumper cable but it is best if you save yourself the headache and only plasma cut non powder coated materials.

· You are a carver, leave painting for canvases
· The plasma cutter is best for removing material, not for altering an existing piece. When figuring how much material you need, take your dimensions and add half an inch or so to each side so that your length and width will be at least an 1” wider and longer than your actual needs.  Remember to make this calculation when you get a large piece of material and mean to cut several parts from it.

· No gaps

· The plasma cutter will not cut through air.  If your material has holes and you wish to cut through them you will have to make several small cuts instead of one longer one.  If you click on the expanded metal box this is less of an issue, when you use this option agree to the notation the computer sends.
While this is a dangerous machine, provided you have protected yourself against lapses in judgment the most likely issue you will have is a failure to cut.
Using Sheet Cam:
· If you are doing anything other than quick cutting you will need a dxf or SVG file for the design you are cutting out.  You can create one via a CAD program such as https://qcad.org/en 
· You may also find it worthwhile when starting to figure out how you are designing your part to be cut or needing to cut something from a design given to you to learn something about blueprints.  I recommend this video.

· You can email yourself the dxf file or save it to a thumb drive and access it on the computer at the cutter.  When you download something onto that computer you will have to go into the C drive, access the Users folder, find your user name, then access your downloads.  The gcode that you generate in Sheet Cam will save in the same place.

· From the desktop, click on the Run As icon with the key on it

· Open sheet cam

· Agree to the changes the computer is going to ask about.

· File, Import Drawing (DXF of SVG)

· A box will appear asking about the units of measurement for your project.  Make sure it is in the unit measurements that you want (if it shows up as too big or too small when you do a dry run later on you will need to come back to this step and switch your units, you can also use 'custom' to shrink or expand the size of your project)

· Click on 'edit contours'  (red square with mouse arrow in a corner, close to the end of your toolbar)

· Right click on a hole you want to cut, then click on move to layer, new layer

· Create the new layer (I generally use the name 'holes)

· Right click on any other holes you would be doing and move them to that same layer.

· If your overall design requires holes that will be in your end product and those which will be cut from it, you will want to add extra layers.

· Once you have finished with moving your holes into the appropriate layers, move the edge of your piece to its own layer.

· Click on the 1st icon under operations (New Jet Cutting Operation)

· Set your contour method to offset you want (generally I use inside offset) then select your hole layer.  Under ‘Tool’ put in your material thickness and type (not really important).  Select your lead in and out (probably 'none').
· Centering your holes:  If you have holes which need to be cut out, under the Lead in and Lead Out boxes there is a line which reads ‘Start at center with holes smaller than X’.  Insert a value smaller than your smallest hole into that box to make sure your holes are neat.  If you fail to do this the torch will start to a side on a hole when it cuts holes.  If you have several rows of holes they will not be uniform rows if you do not center them.
· Click OK

· Click the New Jet Cutting Operation icon again 

· Set your contour method to Outside offset and select the layer for the edge of your piece.

· Click OK.

· Click on the Run Post Processor icon directly under the File tab (has a green arrow).  Or go File, run post Processor.

· Save your gcode.

*Note:  If you open sheet cam and there is a request for a software upgrade, decline the request then go and post a note about it on Talk.

You can download a free version of sheetcam onto your computer but it will not run a post process.  This may be useful for making sure your dxf or svg is set up and will actually work.

Cutting
· Make sure the generator is turned off and the e stop is depressed.  As a general rule, whenever doing maintenance on a machine have at least two ways to stop it from going off on you.

· Undo the torch and check the nozzle and electrode, taking note of the amp rating on the nozzle or changing it out if you wish

· Once you have your consumables in place your material on the bed

· Pull the Estop

· Click on the Run As icon from the desk top (key icon, same place as sheet cam)

· Open up the Plasma CNC Cutting program

· If the cutter is already in the bottom left position (i.e. the corner closest to the computer) when the homing box with the countdown appears you will click 'skip homing' failure to do so when the cutter is already in that position will result in the cutter freezing and you will have to close out and try again.  If the cutter is not in the bottom left position you can go ahead and allow it to be homed.

· Click on the lighting icon to turn off the power to the torch

· Open the cut chart and select the thickness of your material and it's type, make the appropriate selection for amps with the nozzle you are using

· Import your gcode

· If the part is presenting in an undesired alignment click on the 'align button'.  Use whatever method you prefer in there to move your part, in the program, into the position you wish.

· Note, the bed has an issue with maintaining an arc the closer you are to the generator. Keeping your cutting work further from the computer and a bit back from the generator will give you more clearance from sparks and make it less likely that the cutter will spontaneously fail.

· Click on the joystick button then use the controller to move the cutter to your material.

· Go into 'does it fit' and set the X and Y for your part via the controller

· If you use the 'move to nearest X' or similar buttons in the 'does it fit' section, while the cutter is in home position there is a chance that the torch will try to back up further than it can go and will cause the system to freeze.  You will have to close out and restart the system if that occurs.  

· Once you have everything aligned click on 'start program' and watch the cutter move over your material, making sure it stays over your material at all times.  This is when you find out if the dimensions of your design are truly correct.  Make adjustments to the alignment or correct your design as needed.

· When you are satisfied with the alignment turn on the bed vent

· Turn on the generator and set the amps to match what your nozzle is rated for.  If for some reason you wanted to change the amp setting to something other than the number on the nozzle you could lower the amps on the generator, but refrain from exceeding what the nozzle is rated for.

· Put on your tinted glasses and preferably some ear protection.

· Click the lighting icon.

· Run the program.

· Once the cut is done, click on the lighting icon to turn off power to the torch.

· Adjust your alignment and settings as needed for the next cut if needed.

· Once you are finished cutting, put on gloves and remove your material, you may want tongs or pliers for this.
How to do fine cutting:


· You will need to purchase a fine cut shield and nozzle, you cannot use standard ones for this operation.  You should be able to get these from Metroplex Welding Supply or other vendors (see below).  Screw them in and set the amperage to the number etched on the nozzle same as you would for a standard nozzle.

· Do as you would with a normal cut with Plasma CNC Cutting until you get to the Cut Chart settings.
· Open cut chart

· In the materials drop down menu select the appropriate Fine Cut option designated with the word 'fine'.  You will only have aluminum and stainless steel options.

· Select the appropriate material and thickness.

· Continue through the rest of the steps same as you would for a standard cut.

For the Key logo:
It has been noted that there is potentially a degree of blow back from the material and cutter when cutting out the Makerspace key logo in its standard smaller size.  To correct for this make sure ring hole and top edge the piece you cut out will be resting in an empty space between the plates of the bed.  This will render a usable hole as opposed to one that burns out the hole and edge.
Clean up
· Quick cut the scrap you are donating to the space and leave it in the bin.

· Home the cutter.

· Sign out of the computer and pull your thumb drive if you brought on.

· Press the E stop, turn off the bed vent and generator.

· Get out the chisel hammer or pneumatic chisel and give the bed slates you were working on a brief once over, knocking off the built up slag to help preserve their lifespan and keep the bed grounding.

· Knock off any slag, both front and back sides, from your part.

· Sweep up the area where you were removing slag.

· Return all tools to where you got them from.

· Retrieve any consumables you brought and are not donating to the space.  Reset the amps on the generator to the rating of the nozzle you are leaving in there then turn it off again.
Quick cutting
· Only cuts lines

· Without a dxf the plasma cutter in quick cut will only cut straight lines, no curves, no holes. If you want to make circles or curves you need a dxf file.

· Can be used to cut very small sections if for some reason a cut didn't go all the way through. Still cannot be used to cut air.

More options with Quick Cutting:
· Plasma cutter program

· Convert, Dynatorch

· Plasmamate

· Select and edit your shape

Troubleshooting:

General procedure for dealing with an issue with the torch:

-  Hit the E stop.

-  Close out of the cutter program

-  Undo the E stop.

-  Reopen the cutter program.

-  Move the torch over to a side for you to address it.

-  Close out of the program, hit the E stop, and turn off power to the generator.

-  Address the issue of the cutter.

-  Turn power back on, undo E stop.

-  Open cutter program, check if there is a specific sensor being indicated, and reset everything for a new attempt at your cut.
Q:  What do I do if the cutter stops working in the middle of a cut?

A:  If the cutter is still actively trying to cut and producing a spark, hit the e-stop.  Otherwise, there are a number of reasons for this which have different fixes.  In general, you will have to close out of the program for each of these reasons, fix the problem, then reset everything and move forward with your project.

Ohmaic sensor sensing part before it has really touched the material.
This is a frustrating error to get as you are likely to receive it after going through a dry run and having all your settings up and now you have to start over. You will get this one if some slag has gotten onto your shield or nozzle, this is a more frequent issue with aluminum. Sometimes you can just knock the debris off of the shield and then reset.  Other times you will have to take apart the torch and remove debris that has gotten into the nozzle itself.  You should also check the generator and see if something has triggered an indication on it (orange light), if so just turn it off then back on.  You will also get this indication when your nozzle has fried and you need to replace it.

Pulse issue
One of three things is going wrong:

1.  The torch is not connected


Probably you knocked the little ground wire off while moving your material, just 


reconnect it and you should be good.

2.  Your material is on part of the bed that doesn't ground as well as the rest.  
      Move your material to a more ideal location.

3.  You are trying to cut powder coated material.  

      You will have to remove the powder coating or get new material.

Arc will not take
Simply hitting the retry can sometimes be enough, otherwise move your material to a different part of the bed and inspect your torch and nozzle.

Crash sensor
You probably moved a heavy piece of material and that knocked the magnetic hold of the torch out of alignment.  Leave the power and program alone and adjust the torch back into position, this is fairly easy.  The crash sensor will turn off when you have things properly aligned.

OK, that takes care of getting the torch back online but now I have a only partially finished piece, how do I finish the cut?
There are a few ways of doing this.

1. Go back into the dxf you produced and edit your cutting operations to remove any work you have already done.  This works if the cutter failed when you were still just cutting out holes. Admittedly, this method is somewhat overkill.

2. If the torch failed while you were cutting your edge, align your material with the cuts already made using the laser and dry run the program.  Once you have everything aligned and are satisfied with how it is running do a dry run and keep watch on the display.  As soon as the path of travel gets just beyond the last part of the previous cut hit pause.  Get on your tinted glasses and then hit the lighting icon.  Click resume and the cut should continue and finish out your operation.


3. If you need to clean up your edge due to having to reset the torch, or it failed with only a little ways left to go, use quick cut. 

Q:  What if I absolutely have to cut this piece of material but didn't get it over sized?

A:  If you are looking to simply remove an edge I strongly recommend measuring out the part of the material you are looking to remove and marking the entire length of it.  You can then line that up with the laser of the cutter and cut off that edge in quick cut.


So long as you are willing to be patient with aligning the material, accept that you cannot cut round holes, and realize that your accuracy may not be the best, you can still do a lot of decent metal cutting through quick cut without needing a dxf.



If you need to make a cutout at the edge of a piece of material you can set a quick cut operation to cut a line from just inside the edge of your material to your desired distance, then another line to go from that point out to just inside the edge of your material.  You can then manually remove the remaining attachment and you have yourself a wedge shaped cutout

Q:  What if I have a piece of material that I didn't get oversized, but I have a dxf which will allow me to put holes in it?
A:  You will have to line up the material with where you want the holes and it is likely that they will not be very accurate.  If you are wanting to create a row of holes in material so you can hang it like a side panel, figure out the distance from your edge that you want your holes to be at.  Mark that line and line it up with the torch as you align everything for your cut.  Also mark where on that line you want the holes to be.  Use the centering circle tip mentioned in the setting up sheet cam section to make your hole cuts as even as possible.   If you fail to do this the torch will start to a side on a hole when it cuts holes.  If you have several rows of holes they will not be uniform rows if you do not center them.
Other Questions:

Q:  How close to the edge of my material can I get?
A:  The cutter always needs to be cutting material, not air.  That said you can get very close to the edge and be OK. 
Q:  What is the thickest piece of material I can cut and what nozzle and amperage will I need?
A:  I personally have never gone above 3/4” steel but there are settings for up to 1.30”.  Everything I have cut I would be able to do with a 45 amp nozzle though I generally use 65.  If you start getting into 3/8ths or 1/2” you will probably not be able to use a 45 amp nozzle.  

To determine the amperage and nozzle you will need for a particularly thick piece of metal:  

· Turn on the cutter and the generator so that the plasma cutter software turns on.

· Open the Plasma CNC Cutting program  

· Click on cut chart

· Select your material and thickness. 

In class you have the option of 45, 65, and 85 amps, if your material is too thick for an amp setting that setting will not appear as an option once you have selected the material and thickness.  Once you see the options available, close out of the  Plasma CNC Cutting program and turn off the generator.

Q:  What is the thinnest material I can cut?

I have stayed predominately in the range of .19 aluminum to 1/4” steel, though I have gone down to 1/8”.  The machine certainly has settings for thinner material which you can look up the same way you would figure out the amperage you need for a piece of material.  That stated, unless you have a large piece of the thinner material which is heavy enough to weigh it down you run into the issue of the cutter nozzle pressing on the material and causing the material to shift during the cut because of the pressure of the nozzle.  This will cause the cut to fail and you will have to troubleshoot the issue.
· If you are planning on using the metal brake to bend metal that you will cut via the plasma cutter I strongly recommend that you take into consideration the dimensions and limits of the brake (16 without extension or 18 gauge mild steel with extension is max stated capacity from manufacturer, more with aluminum) and the cutter (is the amount of your material at that gauge heavy enough to stay put with the pressure from the torch during cutting?) before you procure your materials.  Test pieces are a great idea.  Avoid starting a project that you will be unable to finish because of the limits of one of your tools that you could have looked up or tested before beginning.

Q:  What sort of nozzle and shield should I use?
A:  There are shields for fine cutting and shields for standard cutting.  As long as you know which type of cutting you are doing you do not need further details for determining what shield you will use.  As far as the nozzle, that will depend on if you are wanting to do finer cutting and the thickness and type of the material you are working with.  Different thickness on different materials require different amp ratings.  See the answers for thickest and thinnest materials for more details about how to figure out precisely what amp rating your nozzle needs to be.

1. As your material gets thicker your amperage needs become greater.  That said for most if not all of the cutting I have done (material up to 1/4” steel) I could use a 45 amp nozzle.  I typically use a 65 just to be on the safe side.

2. I noticed that an 85 amp nozzle made a nicer cut but it burned out much faster than a 65 or 45 amp.

Q:  What is the smallest hole you can make with the plasma cutter?

A:  I have made M4 sized holes with the plasma cutter and possibly smaller.  The issue is that depending on the thickness of the material, and the state of the nozzle, you may end up with a hole that is not entirely even all the way through.  If you are wanting a very precise hole I would say that 1/4” and bigger should easily be doable, anything under that and you may run into issues.  Again though, I have done only regular cutting.

While I have made use of inside off set holes in the past, this does at times narrow your space a bit.  If you are prioritizing a tight fit, that may be fine, but for some projects it may be best to consider having some wiggle room and doing an outside offset instead.  This may be of particular value when working with thicker material or steel in general.

Q:  What have I noticed about cutting different materials?
A:  I have really only worked with aluminum and steel, usually .19 -1/4” aluminum and 1/4” steel.  Steel tends to leave less slag and you have less of a chance of blow back into the torch itself. 

Q:  What sort of consumables should I use?
A:  
	Consumable 
	Regular 
	Fine Cut 

	Shield/Deflector: 
	220817 
	220948 

	Retaining cap: 
	220953 
	220953 

	Nozzle: 
	220941* 
	220930 

	Electrode: 
	220842* 
	220842 

	Long life Electrode: 
	220777 
	220778 

	Swirl ring: 
	220857 
	220947 


Realistically, you will want the Shield/Deflector, nozzle, and electrode.  

You can get these from:

 Metroplex Welding Supply 

1970 W Northwest Hwy 

Dallas, TX 75220 

(972)556-0213

They will sell individual units, even of the ones that come in sets.  To get a single shield, nozzle, and electrode will run about $40.  Unless you state a different amperage they will hand you a 45 amp nozzle.

Q:  Where do I get metal?
A:  I have used Metal Supermarket in Dallas for the past few years.  However this was when I was employed by a company and it wasn't coming out of my wallet.  There is a cabinet near the drill press in the machine shop that has a listing of metal sources in the area and Max Holthaus has some good recommendations in that area as well.

Metal Supermarket
1216 Dolton Dr # 101

Phone: 972-445-2008

Q:  How do I get in touch with you if I have other questions?
Name: 

Erik Jackson

Talk handle:
Llenclyen

email:

llenclyen@dallasmakerspace.org
Email is generally a bit quicker way to get a hold of me but I will generally respond to email or talk within a few hours.

This is not a completely comprehensive set of notes and various factors will determine what works best for your cutting projects.  That stated, I have given you the best of my knowledge and troubleshooting guidance for this machine and I wish you happy cutting.
