Manual for laser users (sample)
Introduction
The laser system manufactured by XXXX Co. is a product used for cutting metals, ceramics, etc. with laser light irradiation on a target. This laser system employs two types of laser: LD excitation YVO4 for cut processing (Output 10 W, at 1,064 nm) and red semiconductor lasers of class 2 for guidance. The equipment is installed in JASRI’s room and utilized for cutting and processing metals and ceramics with low workability which are used in a high-pressure experiment, etc.
General precautions to use a laser system
(1)
Be aware that a class 4 laser is dangerous when you use it
The laser for cut processing employed by this system is classified as class 4, because the power output exceeds 0.5 W. Such an intense laser light itself and reflected/scattered light may cause serious damage to your eyes and skin, and a fire. In addition, this is an infrared laser system with an invisible light path, so be very wary of laser beam and reflected/scattered light. Be more careful when handling invisible laser light than normal visible one.
(2)
Secure safety around you and take safety measures
Because the scattered light of class 4 laser is intense enough to have impact on the human body, the light path of the laser must be surrounded by covers to prevent reflected/scattered light from traveling around randomly. When you open the covers out of need to configure the light path, etc., take sufficient safety measures necessary to avoid such random emission. Also, take possible measures to prevent anyone from carelessly approaching the laser system. When the laser is in operation, posting a warning sign at the entrance of the room telling that the laser system is in use, in order to warn the visitors about the laser.
(3)
Use specified safety goggles when using laser light
Wear safety goggles not only when the light path covers are removed for adjustment, of course, but also when the laser is operated with the covers. Be sure to wear safety goggles that have been proved to attenuate the laser light.
(4)
Do not stare directly at the laser beam.
(5)
To avoid a fire, do not put any combustible materials along the light path or in the places that may be irradiated with reflected/scattered light.
Safety assurance of the laser
(1)
Interlock mechanism
The control unit of the laser system has a key-operated switch and an emergency stop button. You can issue a command to stop the laser immediately with the computer attached to the system. The sample stage and the laser head unit can scatter the laser light. The light path and these two parts are enclosed with incombustible covers with doors. An interlock mechanism is activated when the doors are opened, shutting down the laser.
(2)
Safety around the system
A warning lamp above the laser system is eye-catching and keeps lighting up when the system is firing the laser, to make sure that everyone around the system is aware of it. When the system emits laser light, you are required to place a warning sign at the entrance of the room telling that the laser system is in use, to prevent others from entering the room without reason.
Work sequence
Procedures for using laser
(1)
Borrow the key switch
Borrow the key switch from the manager of the laser system.
(2)
Check the light path and interlock system
Make sure that the light path is accurately configured and no combustible material is present along the path. Confirm that doors on covers are closed in the correct positions and the interlock system is functioning well. Finish configuring the light axis of the laser, adjusting the position of focus, or other adjustments before the activation of the system if you need to disable the interlock system to do them.
(3)
Turn ON the main switch and key switch
Turn the main switch ON first, and then insert the key into the key-operated switch on the control unit of the laser system to turn the switch ON.
(4)
Input and check the processing profile
Input the profile to be laser processed into the PC for controlling the laser system. Check the design using guidance laser light. Although the guidance lasers are less hazardous class 2 lasers, you have to be careful enough to avoid direct exposure of the eyes to the guidance lasers.
(5)
Start the emission of cut-processing laser and process the target
Confirm that no obstacle is present along the light path, then close the doors on the protective casing. Via the PC, start the emission of laser and activate the galvanometer scanner to irradiate the target with laser for cut-processing. When cutting is finished, turn the power switch of the laser OFF to stop emission.
(6)
Take out the work
Turn OFF the key switch on the control unit and remove the key. Then turn OFF the main switch. Open the door on the protective cover to take out your processed work.
(7)
Write down a usage record in a log
Write down details and conditions of work in a record notebook attached to the system so that later users may understand the current status of this system.
(8)
Return the key switch
After finishing work, return the key switch to the manager of the laser system.
Procedures for adjusting light axis, etc.
(1)
Borrow the key switch
Borrow the key switch from the equipment manager of laser system.
(2)
Check the light path and interlock system
Make sure that the light path is accurately configured and no combustible material is present along the path. Confirm that doors on covers are closed in the correct positions and the interlock system is functioning well.
(3)
Post a warning sign for the adjustment of laser
Post a warning sign telling that the laser system is under adjustment at the entrance of the room. No one who is not concerned is allowed to approach the laser system during emission of the laser.
(4)
Disable interlock temporarily
Disable the interlock function corresponding to the part to be adjusted.
(5)
Turn ON the main switch and key switch
Turn the main switch on the control unit of the laser system ON, and then insert the key into the key operated switch to turn the switch ON.
(6)
Start laser emission and adjustment.
Start the laser firing and change the height of the sample stage, focusing position, and other parameters to be adjusted. When the system is emitting laser, users must wear protection goggles. Be careful enough to avoid both direct view into the laser beam, of course, and exposure of the eyes to scattered light.
(7)
Check interlock function
Apply default settings to the interlock system and confirm that it functions correctly.
(8)
Remove the warning sign for the adjustment of laser
Remove the warning sign for the adjustment of laser from the entrance of the room.
(9)
Write down a usage record in the log
Write down details and conditions of work in a record notebook attached to the system so that later users may understand the current status of this system.
(10)
Return the key switch
After finishing work, return the key switch to the manager of the laser system.
Actions and countermeasures against abnormalities
(1)
Fire, electrical shock, etc. during use of the laser
In case of emergency, including fire or electrical shock hazard within the control area for the laser system, press the stop button on the PC, turn OFF the key operated switch, or press the emergency stop button to stop the emission of all lasers immediately. Turn OFF the main switch and kill the breaker in the distribution panel. Use fire extinguishers installed nearby to perform first-aid fire fighting. Help injured people as the first priority and ask someone around you to call ext. 119 (for emergency) and the emergency contact number of the person in charge.
(2)
Measures for emergency (such as exposure to laser light)
In the event that eyes, skin, etc. are exposed to the laser, immediately press the emergency stop button to shut down the laser system. Help injured people as the first priority and ask someone around you to call ext. 119 (for emergency) and the emergency contact number of the person in charge. Contact the Health Office and take first-aid measures, such as cooling, until the ambulance arrives.
(3)
Abnormal emission of the laser compared to the normal condition
Decrease the output power of the laser system to stop it immediately. Let other users know it and contact the person in charge of the system.
(4)
Earthquake during the use of the laser system
If you feel a minor earthquake or an aftershock, decrease the output power of the laser system to stop it immediately and call the emergency contact number of the person in charge of the system. In case of major earthquake, large misalignment of the light path can cause exposure of human body to the laser, fire, and other hazards. In that case, press the emergency stop button to shut down the laser system and evacuate immediately.
