Procedure for Training Lab Users on the LPKF ProtoLaser S4 Laser Cutters
Revised by Alexander Lefort 2024.05.15
Machines covered: LPKF ProtoLaser S4 PCB Prototyping Laser Cutter 
Purpose
Laser cutters have radiation burn hazards, fire hazards, and poisonous volatile compound hazards. This SOP allows users who have been trained and shown proficiency on the LPKF ProtoLaser S4 laser cutter system listed above to train other Fablab users on this machine.  
NOTE: You must have demonstrated proficiency on the LPKF ProtoLaser S4 to the Fabrication Research Lab manager to be eligible to train other users. 
NOTE: Users trained via this method may only use the aforementioned machine while someone else who is trained on the machine is present during their use. To gain full access to the ProtoLaser S4 without a buddy, new users must demonstrate proficiency to the lab manager. Contact the lab manager to schedule a short meeting. 
How to Use
To use this document, walk through the checklist below, checking off each section covered. All check boxes must be covered. Once completed, both the trainer and trainee(s) must sign the document and submit it to the Fabrication Research Lab manager. 
Training Checklist
· Explain the mechanism for how laser cutters work: 
· Use the process of ablation, using a high energy beam to break molecular bonds in the material, vaporizing it into gases and other particulates. 
· This means that we have to account for byproducts made during the cutting process. For certain materials, these may be comfortably captured via a fume extraction system with a filter or ventilated outside of the space. However, many materials have hazards that we must be aware of and never utilize in the laser systems. 
· Explain briefly that the LPKF ProtoLaser S4 is a very specialized diode laser. It is generally meant for circuit board materials (e.g. FR4) and thin (5mm or thinner) materials capable of being machined by diode lasers. Transparent materials generally will not work well. 
· [bookmark: _GoBack]Note that if users want to use materials other than circuit-board materials, they much check with the lab manager first. Additionally, note that the S4 is only capable of cutting up to semi-flexible materials and is not rated to cut fully flexible circuits.  
· Inform the student of the SOP for the LPKF ProtoLaser S4 laser cutters and where to find it. 
· Discuss fire safety:
· User MUST be present whenever the laser cutter is in operation; Don’t need to watch it the entire time, but should be in your peripheral to ensure you can catch any flare-ups. 
· If a flare-up occurs, press the emergency stop button to stop the machine, open the door, and use the natural-fabric cloth near the machine to put it out. 
· If the flare-up has become too large to comfortably do this, call 9-1-1 and use the CO2 extinguisher in the space – remind them where this is.
· If it is too large to comfortably use a fire extinguisher, evacuate the area and pull a fire alarm station. Call 9-1-1 to report information about the fire. Call the lab manager as soon as it is safe to do so. 
· Discuss the fume extractor: The fume extractor is specifically designed to handle the byproducts of FR4 and other common substrates used in circuit boards. It is connected to the S4 and automatically kicks in when needed. 
· Walk through the “LPKF ProtoLaser S4 SOP” and follow the instructions, showing them how to utilize the software to push a basic double-sided job through. You may use the double-sided template job already loaded into the computer. 
FOR USE AFTER THE TRAINING
Sign as the trainer and list all members who attended the training. Submit to the lab manager for follow-up: 
Trainer
Name ____________________		Signature ____________________	Date ___________
New Users
Name ____________________		Name ____________________	
Name ____________________		Name ____________________	
Name ____________________	
