SECTION 1 — SAFETY PRECAUTIONS - READ BEFORE USING

A Protect yourself and others from injury—read, follow, and save these important safety precautions and operating instructions.

1-1. Symbol Usage

DANGER! - Indicates a hazardous situation which, if not
avoided, will result in death or serious injury. The possible
hazards are shown in the adjoining symbols or explained
in the text.

Indicates a hazardous situation which, if not avoided,
could result in death or serious injury. The possible haz-
ards are shown in the adjoining symbols or explained in
the text.

NOTICE - Indicates statements not related to personal injury.

&= Indicates special instructions.
1-2.

Table 1-1. Handheld Laser Welding Safety Terms
and Definitions

Term Definition*

Maximum Per- | The level of laser radiation to which an unpro-

missible Expo- | tected person may be exposed without adverse

sure (MPE) biological changes in the eye or skin.

Nominal Haz- | The space within which the level of the direct, re-

ard Zone flected, or scattered radiation may exceed the ap-

(NHZ) plicable MPE. Exposure levels beyond the
boundary of the NHZ are below the applicable
MPE.

Nominal Ocu- | The distance along the axis of the unobstructed

lar Hazard beam from a laser, fiber end, or connector to the

Distance human eye beyond which the irradiance or radiant

(NOHD) exposure is not expected to exceed the applicable
MPE.

Optical Den- A formula used to calculate the required level of

sity (OD) laser eye protection.

Laser Con- A laser use area where the occupancy and activ-

trolled Area ity of those within is controlled and supervised.

(LCA) This area may be defined by walls, barriers, or
other means. Within this area, potentially hazard-
ous exposure is possible.

1-3. Handheld Laser Welding Hazards

A The symbols shown below are used throughout this manual
to call attention to and identify possible hazards. When you
see the symbol, watch out, and follow the related instruc-
tions to avoid the hazard. The safety information given be-
low is only a summary of the more complete safety
information found in the Principal Safety Standards. Read
and follow all Safety Standards.

A Only qualified persons should install, operate, maintain,
and repair this equipment. A qualified person is defined as
one who, by possession of a recognized degree, certificate,
or professional standing, or who by extensive knowledge,
training and experience, has successfully demonstrated the
ability to solve or resolve problems relating to the subject
matter, the work, or the project and has received safety
training to recognize and avoid the hazards involved.

A During operation, keep everybody, especially children,
away.
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AW A

This group of symbols means Warning! Watch Out! ELECTRIC
SHOCK, MOVING PARTS, and HOT PARTS hazards. Consult
symbols and related instructions below for necessary actions to
avoid these hazards.

Handheld Laser Welding Safety Definitions

Term Definition*
Laser Safety One who has the authority and responsibility to
Officer (LSO) | monitor and enforce the control of laser hazards

and effect the knowledgeable evaluation and con-
trol of laser hazards.

Irradiance (E)

Radiant power incident per unit area upon a sur-
face, expressed in watts-per-centimeter-squared
(W-cm2).

Laser Barrier

A device used to block or attenuate incident direct
of diffuse laser radiation. Laser barriers are fre-
quently used during times of service to the laser
system when it is desirable to establish a boun-
dary for a controlled laser area.

Visible Lumi-
nous Trans-
mission (VLT)

The transmission of light weighted and integrated
with the sensitivity curve of the human eye. Typi-
cally expressed as a percentage of the transmis-

sion of visible light and traditionally referred to as
visible light transmission.

*Ref. ANSI Z136.9-2013

CLASS IV INVISIBLE LASER
RADIATION can permanently
damage eyes and skin.

Exposure to laser light can inflict severe retina
and/or cornea injuries leading to permanent eye
damage and can cause skin damage. Some laser light, including the
welding beam (1070 nm) is invisible. Follow all safety precautions to
prevent accidental exposure to invisible, direct, and reflected beams.

® Operate the system only in a Laser Controlled Area.

® A certified Laser Safety Officer must be present to ensure a safe
working environment.

® \When the power supply is activated, the laser device is in a danger
state and all precautions must be taken as if the laser is ready to
emit.

® Protective laser eyewear must be worn inside the Laser Controlled
Area if the system can be active (keyswitch turned On).

® Laser beam can penetrate through metal parts to objects or peo-
ple on the other side. Never hold parts for processing in a position
where laser penetration of the metal may result in a hazard.



® All persons in the Laser Controlled Area must wear all recom-
mended personal protective equipment (PPE), including laser
safety eyewear and laser welding helmet, to protect against eye
damage from any reflected or scattered laser beams as well as
welding bright light, ultraviolet (UV) light, heat, and sparks.

® Exposure to infrared (IR) and UV light radiation can seriously in-
jure skin. All persons in the Laser Controlled Area must wear all
recommended PPE, including heat-resistant gloves, caps, leather
apron, and other heat-resistant clothing. Sleeves and collars must
be buttoned at all times.

® Never look at the weld pool except from behind the torch.

REFLECTED AND SCATTERED
INVISIBLE CLASS IV LASER BEAMS
can cause permanent eye damage
and vision loss.

Numerous secondary laser beams called specular
reflections can be produced at various angles near the laser output
aperture. Metals such as aluminum and copper can reflect laser en-
ergy away from the weld. The reflected laser energy can be hazard-
ous to all personnel in the Laser Controlled Area.

® All persons in the Laser Controlled Area must wear all recom-
mended PPE, including laser safety eyewear and laser welding
helmet, to protect against eye damage from any reflected or scat-
tered laser beams as well as welding bright light, UV light, heat,
and sparks.

® Spectators should never attempt to view the welding process or
processed part from the opposite side of the laser source. Specta-
tors should only attempt to view the welding process or processed
parts from behind the operator of the laser device, and only when
wearing all recommended PPE.

® Highly reflective metals such as aluminum and copper can cause
some portion of the beam energy to be reflected from the target
and require additional precautions.

® Specular reflections can present a hazard to the operator if any
portion of the beam is reflected from multiple surfaces.

® Take precautions to understand the expected cone of specular re-
flection for each processed part. Do not attempt to view the part or
place any part of the body within the expected specular reflection
cone.

® Set parameters correctly to achieve melting of the target part. In-
correct parameters can result in more reflections.

LASER LIGHT and INFRARED (IR)
and ULTRAVIOLET (UV) RADIATION
can injure skin.

IR and UV light radiation, as well as heat and
sparks, can burn. Exposure to UV light can cause
sunburn, increase risk of skin cancer, and accelerate signs of skin

aging.

® All persons in the Laser Controlled Area must wear all recom-
mended PPE, including heat-resistant gloves, caps, leather apron,
and other heat-resistant clothing. Sleeves and collars must be but-
toned at all times.

® |f any PPE becomes damaged while using the welding power
source, immediately stop and replace damaged PPE.

Looking directly into a LASER
APERTURE, even with full eye
protection, can cause permanent
vision loss.

Laser safety eyewear does not protect from direct
beam exposure.

® Never look directly into a laser aperture such as the output fiber or
torch when the unit is powered, even if wearing full eye protection.

® Never point the torch at another person.

Operators and all others inside the Laser Controlled Area must
use the specified laser safety eyewear in combination with a laser
welding helmet with appropriate filters and face shield when the
power supply is in use.

® Avoid positioning the laser and all optical components at eye level.

Avoid using the laser in a darkened environment.

Always turn the key to the Off position and remove the key when
working with the output, such as when mounting the laser head in-
to a feature.

Do not install or terminate the laser head when laser is active. Al-
ways ensure the key is in the Off position and the unit is discon-
nected from AC power.

Wearing INCORRECT OR DAMAGED
LASER SAFETY EYEWEAR can
cause permanent vision loss.

Laser safety eyewear alone does not provide suffi-

cient protection when power supply is in use.

® Operators and all others inside the Laser Con-
trolled Area must use the specified laser safety

eyewear in combination with a laser welding hel-
met with appropriate filters and face shield when

the power supply is in use.

Laser safety eyewear must have a sufficient optical density at the
nominal laser wavelength, as determined by the Laser Safety
Officer.

The laser welding helmet must be capable of withstanding a spec-
ular laser reflection of full power and nominal working distance for
a time duration long enough to avoid injury.

Before using a pair of laser safety eyewear, check labeling on the
eyewear and confirm it meets the specified requirements.

Prior to use, inspect laser safety eyewear for any cracking, discol-
oration, coating damage, pitting, or crazing. Also check the me-
chanical integrity of the frame or strap.

If laser safety eyewear becomes damaged while using the welding
power source, immediately stop and replace damaged eyewear.

Device operation requires LASER
CONTROLLED AREA (LCA) with
safety interlocks.

Welding within a laser controlled area protects per-

sonnel outside the area who are not wearing PPE

from hazardous exposure. The interlocks automatically shut down la-
ser emission if someone unexpectedly enters.

Designate a Laser Safety Officer responsible for the safety of
users and trained on potential hazards such as reflections.

Provide suitable barriers to secure a laser safe work area and to
prevent the beam from escaping the area. Any barriers used in the
LCA should be made of a laser-safe material that can withstand di-
rect and diffusely scattered beams.

An LCA is a light-tight enclosure with laser-blocking panels, and
access door with interlock switch, and Laser On warning sign. Any
windows must be laser safe. Ceiling requirement depends on
structure above the welding cell.

Post warning signs outside the LCA when the laser is in use. Ap-
propriate warning signs should be posted throughout the con-
trolled area, especially at any entrances to and from the area. For
example, a sign warning of potential eye hazard should be placed
outside the entrance to the enclosed controlled area.

Restrict access to the LCA only to those individuals who are
trained in laser safety while operating a laser. Post a sign with the
names of all persons authorized to work in the LCA.
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BUILDUP OF GAS can injure or Kkill.

® Shut off compressed gas supply when not in use.

d ® Always ventilate confined spaces or use approved
air-supplied respirator.

B

’ FUMES AND GASES can be
Q

Q hazardous.

% _~

Welding produces fumes and gases. Breathing
these fumes and gases can be hazardous to your

health.

® Keep your head out of the fumes. Do not breathe the fumes.

® Ventilate the work area and/or use local forced ventilation at the
weld to remove welding fumes and gases. The recommended way
to determine adequate ventilation is to sample for the composition
and quantity of fumes and gases to which personnel are exposed.

® |[f ventilation is poor, wear an approved air-supplied respirator.

® Read and understand the Safety Data Sheets (SDSs) and the
manufacturer’s instructions for adhesives, coatings, cleaners, con-
sumables, coolants, degreasers, fluxes, and metals.

® Work in a confined space only if it is well ventilated, or while wear-
ing an air-supplied respirator. Always have a trained watchperson
nearby. Welding fumes and gases can displace air and lower the
oxygen level causing injury or death. Be sure the breathing air is
safe.

® Do not weld in locations near degreasing, cleaning, or spraying
operations. The heat and rays of the beam can react with vapors
to form highly toxic and irritating gases.

® Do not weld on coated metals, such as galvanized, lead, or cadmi-
um plated steel, unless the coating is removed from the weld area,
the area is well ventilated, and the operator is wearing an air-sup-
plied respirator. The coatings and any metals containing these ele-
ments can give off toxic fumes if welded.

1-4. Additional Hazards For Installation, Operation, And Maintenance

FIRE OR EXPLOSION hazard.

7
4| ® Do not install or place unit on, over, or near com-
bustible surfaces.

® Do not install unit near flammables.

FALLING EQUIPMENT can injure.

® Use lifting eye to lift unit only, NOT running gear,
gas cylinders, or any other accessories.

® Use correct procedures and equipment of ad-
equate capacity to lift and support unit.

® |[f using lift forks to move unit, be sure forks are long enough to ex-
tend beyond opposite side of unit.

® Keep equipment (cables and cords) away from moving vehicles
when working from an aerial location.

1-5. California Proposition 65 Warnings

A WARNING - This product can expose you to chemicals in-
cluding lead, which are known to the state of California to
cause cancer and birth defects or other reproductive harm.

1-6. Principal Safety Standards

Safe Use of Lasers and Safe Use of Lasers in Manufacturing Environ-
ments. American National Standard ANSI Z136.1 and Z136.9. Web-

site: lia.org.
Safety of Laser Products. IEC 60825. Website: lia.org.

OSHA Technical Manual (OTM) Section lll, Chapter 6: Laser Hazards.
Website: www.osha.gov.

Performance Standards for Light-Emitting Products. Title 21, Code of
Federal Regulations (CFR), Chapter |, Subchapter J, Part 1040.10.
Website: ecfr.gov.

Safety in Welding, Cutting, and Allied Processes, American Welding
Society standard ANSI Standard Z49.1. Website: www.aws.org.

Safe Practice For Occupational And Educational Eye And Face Pro-
tection, ANSI Standard Z87.1, from American National Standards In-
stitute. Website: safetyequipment.org.

Safe Practices for the Preparation of Containers and Piping for Weld-
ing and Cutting, American Welding Society Standard AWS F4.1.

Website: www.aws.org.

National Electrical Code, NFPA Standard 70 from National Fire Pro-
tection Association. Website: www.nfpa.org.
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® Follow the guidelines in the Applications Manual for the Revised
NIOSH Lifting Equation (Publication No. 94-110) when manually
lifting heavy parts or equipment.

READ INSTRUCTIONS.

® Read and follow all labels and the Owner’s Manual
carefully before installing, operating, or servicing

unit. Read the safety information at the beginning

of the manual and in each section.
® Use only genuine replacement parts from the manufacturer.

® Perform installation, maintenance, and service according to the
Owner’s Manuals, industry standards, and national, state, and lo-
cal codes.

For more information, go to www.P65Warnings.ca.gov.

Safe Handling of Compressed Gases in Cylinders, CGA Pamphlet P-
1 from Compressed Gas Association. Website: www.cganet.com.

Safety in Welding, Cutting, and Allied Processes, CSA Standard
W117.2 from Canadian Standards Association. Website: www.

c¢sagroup.org.

Standard for Fire Prevention During Welding, Cutting, and Other Hot
Work, NFPA Standard 51B from National Fire Protection Association.

Website: www.nfpa.org.

OSHA, Occupational Safety and Health Standards for General Indus-
try, Title 29, Code of Federal Regulations (CFR), Part 1910.177 Sub-
part N, Part 1910 Subpart Q, and Part 1926, Subpart J. Website:

www.osha.gov.

OSHA Important Note Regarding the ACGIH TLV, Policy Statement
on the Uses of TLVs and BEls. Website: www.osha.gov.

Applications Manual for the Revised NIOSH Lifting Equation from the
National Institute for Occupational Safety and Health (NIOSH). Web-
site: www.cdc.gov/NIOSH.
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