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EQUIPMENT PROPOSAL

MOPA Scanning Galvo Laser

OmgLaser OMG-X — 60W MOPA Fiber Laser

Submitted by: Nick Emerson, Laser Lead
Date: May 2026

Problem Statement

Asmbly’s current laser cutters are 10.6 micron CO2 machines. They work well on wood and
acrylic, but they have hard limits. They cannot mark or engrave bare metal, they cannot
meaningfully process glass or stone, and they are comparatively slow at raster engraving.

A MOPA fiber laser fills that gap. The OMG-X is a 1064 nanometer fiber laser with a scanning
galvo head. The galvo steers the beam with mirrors instead of moving a gantry, so it marks and
engraves far faster than a CO2 machine. The 1064 nanometer wavelength is absorbed well by
metals and many plastics, which is exactly where the CO2 lasers fall short.

What members will be able to do that they cannot today:
* Permanently mark and engrave bare metals, including stainless steel, aluminum, brass,

copper, and titanium.

* Produce color and anneal marks on stainless steel and titanium. The laser grows a thin
oxide layer whose thickness sets the visible color.

* Cut deep relief into metals for tooling marks, jewelry, and coin-style work.
* Mark plastics quickly and with high contrast.

e Strip anodizing from aluminum for high-contrast labels and panels.

* Remove paint, coatings, and light oxide from metal surfaces.

MOPA stands for Master Oscillator Power Amplifier. The relevant difference from an older
Q-switched fiber laser is pulse control. A Q-switched source produces pulses of one fixed
duration. A MOPA source allows the pulse duration to be adjusted across a wide range. That
adjustability is what makes reliable color marking on stainless possible, and it gives finer control
over heat input on thin or delicate material. For Asmbly’s purposes, a MOPA does everything a
Q-switched fiber of the same power can do, plus color marking.

There is no other scanning galvo fiber laser available for public use in the area. Adding one
expands what the membership can make and brings in members working in metalwork, jewelry,
electronics, and small-scale manufacturing.
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Details

Equipment

OmgLaser OMG-X, a 60 watt MOPA fiber laser built around a JPT source, operating at 1064
nanometers with a scanning galvo head. The unit was donated to Asmbly. It is air cooled and
does not require a chiller. It is supported by LightBurn in Galvo mode. The machine arrived with
three F-theta lenses and a chuck rotary. The F-theta lenses give a range of working field sizes,
trading field size against spot size, so members can pick a short lens for fine detail or a longer
lens for a larger field. The rotary allows engraving of cylindrical objects such as cups, rings, and
tubing. The MOPA source has no scheduled consumable maintenance and is not expected to
wear out in normal use.

Location and Layout

The MOPA will be installed in the laser room, in the footprint currently occupied by Pearl. Pearl
is a CO2 laser held under a hosting agreement that has been ended. It has had repeated
downtime over the last year and is currently inoperable. Removing it frees both the bench space
and the services the MOPA needs. There is no technical requirement for the MOPA to be in the
laser room, but placing it there keeps all laser equipment, exhaust, and member traffic in one
supervised area.

Infrastructure

The OMG-X runs on standard 120 volt single-phase power and draws far less than a CO2
cutter. It will use the same circuit Pearl used. It does not use a chiller. Its fume extraction will tie
into the existing laser room exhaust; the galvo work area is small, so the airflow requirement is
modest compared to the CO2 cutters. To keep the exhaust outlet clear, no-parking stripes will
be painted on the pavement outside the building, directly in front of the exhaust output.

Eye and Fire Safety

The 1064 nanometer beam is invisible and is a retinal hazard. The laser will be operated inside
a Class 1 enclosure so that no hazardous radiation can escape during normal use. The
enclosure design uses a 2020 aluminum extrusion frame with Dibond panels and an OD6+
PMMA viewing window rated for 1064 nanometers. An Omron D40A safety interlock on the
access door prevents the laser from firing while the enclosure is open. For maintenance and
alignment, OD7+ laser safety eyewear rated for 1064 nanometers (Phillips Safety 1375) will be
kept with the machine. The enclosure must be complete and the interlock verified before the
laser is made available to members.

Fire risk is low compared to the CO2 cutters, since most fiber work marks metal rather than
burning combustible stock. A Halotron extinguisher is the appropriate type for the area and is
preferred over a dry chemical unit near optics and electronics.

Necessary Actions
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Immediate

* Remove Pearl from the laser room and clear its footprint. Its hosting agreement has been
ended.

* Position the OMG-X in the vacated space.

Short-term

* Build the Class 1 safety enclosure: 2020 extrusion frame, Dibond panels, OD6+ PMMA
window, and Omron D40A door interlock. Construction begins this month.

* Connect the unit to the circuit Pearl used.
* Tie the MOPA fume extraction into the existing laser room exhaust.

* Paint no-parking stripes on the pavement outside the building, in front of the exhaust
output.

* Commission and test the machine in LightBurn Galvo mode.
* Verify the door interlock before the laser is released for member use.

* Finalize the training class and the member checkout procedure.

Long-term
e Offer the LightBurn Galvo training class on a regular schedule.
* Maintain the machine through the existing laser volunteer group and the laser lead.

Budget

The OMG-X itself was donated to Asmbly at no cost, and it arrived complete with three F-theta
lenses and a chuck rotary. Asmbly paid roughly $1,400 in shipping and customs fees to receive
the donated machine, covered by the normal operating budget and donations. The safety
enclosure and machine setup are covered by the laser volunteers and prior member
fundraising. The one planned purchase, a one-meter motorized workbed, is also funded by
member fundraising. No new spending and no recurring cost falls on the organization beyond
the shipping and customs already paid.

Value-Added Proposition

The machine arrived complete with three F-theta lenses and a chuck rotary, so a range of
working field sizes and cylindrical engraving are available from the start. The one planned
addition is a one-meter motorized workbed, which has been purchased and is on the way from
the manufacturer. A galvo marks a fixed field set by the installed lens; a motorized workbed
indexes a long part through that field in steps, letting the laser process parts longer than any
single F-theta field. This significantly expands the size of work the machine can handle, which is
valuable for signage, long panels, and bar or tube stock.
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Education

Asmbly is an educational organization, and new equipment comes with training. The OMG-X is
well supported by LightBurn in Galvo mode, which differs enough from CO2 LightBurn that
separate instruction is needed.

A new class will cover the OMG-X and LightBurn Galvo mode: machine operation, safe use
inside the enclosure, material settings, and the color marking and engraving workflows. Nick
Emerson will develop and teach the class as initial instructor.

The existing “big laser” class is the prerequisite. As part of this proposal, that class should be
renamed “Intro to LightBurn Lasers,” which better reflects its content, since it teaches LightBurn
fundamentals that apply across the laser equipment. Members must complete it before taking
the MOPA class.

Personal Volunteer Commitment

Nick Emerson, the laser lead, will see this proposal through. Specific commitments:

e Build the Class 1 safety enclosure and verify the door interlock.

* Commission the machine and confirm correct operation in LightBurn Galvo mode.
* Coordinate the fume extraction tie-in and the floor marking.

* Develop and teach the LightBurn Galvo training class as initial instructor.

* Maintain the machine on an ongoing basis with the existing laser volunteer group.
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