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Foreword (This Foreword is not a part of ANSI/ISEA Z87.1-2020)

ANSI/ISEA Z87.1-2020 represents the sixth revision of the voluntary industry consensus standard for eye
and face protection, which is also codified in regulatory text by the U.S. Occupational Safety and Health
Administration obliging employers to provide employees with appropriate safety eyewear and face protec-
tion that conforms to the industry standard.

The document continues to focus on product performance and harmonization with global standards in an
effort to allow new and innovative designs responsive to workplace hazards and end-user needs. To this
end, this current version includes criteria and requisite markings for protectors offering relaxed optics, as an
option to the long-standing requirements. This in response to the recognition that certain job tasks and ap-
plications, such as those performed by first-responder, firefighting or military personnel, may not need re-
quire the stringent optical criteria historically imposed. It is cautioned that protectors with relaxed optics
may not be appropriate for industrial applications such machinery operation, precision work, or in laborato-
ry environments, and as such, a proper hazard assessment should be conducted.

Additionally, the 2020 version includes testing, performance and marking criteria for lenses with anti-fog
properties. While this lens-only assessment is a departure from a final configuration approach generally
applied throughout the standard, it is recognized that fogging can impede a wearer’s ability to perform work
safely. Such requirements are consistent with criteria in similar global standards and have been incorpo-
rated for the benefit of the wearer

Other key updates address the emergence of innovating product designs which past editions did not con-
template. These are seen by changings transmittance allowances and expanded welding filter shades. Ad-
ditional clarifications have been made throughout to provide consistency in testing execution such as when
applying dark-state tolerances for automatic darkening welding filters or determining the minimum cover-
age area with respect to the specified headform.

Suggestions for improvement of this standard are welcome. They should be sent to the International Safety
Equipment Association, isea@safetyequipment.org.

This standard was processed and approved for submittal to ANSI by the Accredited Standards Committee
on Safety Standards for Eye Protection, Z87. Committee approval of the standard does not necessarily im-
ply that all committee members voted for its approval. At the time it approved this standard, the Z87
Committee had the following members:
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Jack B. Hirschmann, Jr., Vice-Chairman
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Gregory Good, O.D., Ph.D.

American Society of Safety Professionals Jack B. Hirschmann, Jr.

American Welding Society David Sliney

Essilor USA J.P. Sankpill

ICS Laboratories, Inc. Emmanuel Alabi, O.D., Ph.D.
Keith Whitten

Individual Member Michael Kertis

Individual Member Jack Laptad

This is a preview. Click here to purchase the full publication.



https://www.normsplash.com/ISEA/132789226/ISEA-Z87.1?src=spdf

ANSI/ISEA 787.1-2020

International Safety Equipment Association Jud Crosby
Cristine Z. Fargo, CAE

Jones and Company
Kimberly-Clark Professional
The Laboratory Safety Institute

3M Company

National Association of Optometrists
and Opticians

National Institute for Occupational
Safety and Health (NIOSH)

Optical Laboratories Association

Opticians Association of America
Power Tools Institute

Safety Equipment Institute

UL LLC

U.S. Department of the Air Force
U.S. Department of the Army
U.S. Department of the Navy
The Vision Council

Walter Surface Technologies
Younger Optics

ANSI Z80 Committee Ophthalmic Lenses

Individual Expert (non-voting)

Bruce Hey

Joann M. Kline, JD
James Kaufmann, Ph.D.
Dr. Rajeev Santhappa
Keith A. Fecteau

Rob Fontaine

Jeremy Swan

James R. Harris, Ph.D.
Jonathan Szalajda
Neil Torgersen
Michael Vitale

Tom Hicks

Al Pierga

Brett Cohen

Anna Seiple

Dean Moran

David Salter

Robin Tutor

LtCol. Luanne Danes
Robert N. Kang
Major Jin B. Ha
LtCol James Truong
LCDR Hong Gao

Dr. Michael Pattison
Michael Vitale

Tom Sadler

Jennifer Panzek
Koby Curtis

Dick Whitney

Neil Torgersen

Dale B. Pfriem

This is a preview. Click here to purchase the full publication.



https://www.normsplash.com/ISEA/132789226/ISEA-Z87.1?src=spdf

ANSI/ISEA 787.1-2020

Table of Contents

TOPIC PAGE
Foreword
1 PIEIACE ..ottt s et 1
2 Scope, Purpose, Application, and INterpretations ..........cceceereerieriieerieesieeneesee st 1
2.1 S0P ettt ettt ettt ettt et e ettt e e te et e e s bt e e ate e e bt e e abeesabeeebteeeabeeeaaean 1
2.2 PUIPOSE. ...ttt et s ettt 1
2.3 APPLICALION. ...ttt ettt sttt et e be e bt e s at e st et e beenbeenaeas 1
24 INEETPIELALIONS ...cetiitiiieiiiie ettt ettt sttt e bt e s bt e st et e beenbeesaees 2
3 DIEEINITIONS ..ttt ettt ettt e bt e bt e s bt e satesateembeebeesbeeeatesateembeenbeenbeanaeas 2
4 NOrmative REfEIENCES. ....c.eeiuiiriiiiiiiiiiieitee ettt 6
5 Fundamental Design Requirements for All Protectors ........c..cceceeveeneenienicnsieeieeeeeeeen 6
5.1 Optical REQUITEMENLS .....ccveeeiiieiiieeiie et eeiee et e eieesieeerte e et e e seeesbeesseeeenbeesnanees 6
5.2 Physical REQUITEMENLS..........ccciiiiiiiiiieiiieeeeeite ettt st e e 7
53 IMIATKIIIES ..ttt ettt sttt ettt e bt e s bt e et e eabeebe e bt e naeas 8
54 Other REQUITEIMENLS ......cc.eieiieiieiietieiie ettt ettt et st st eee e e ens 10
5.5 Replaceable LenSES.........eveuiiiiiieeiieeeiee ettt ettt ettt ettt e sete e s bee e enbee e 10
5.6 Aftermarket Components and ACCESSOTIES .......cccuvirriieriieeerieeeiieeiieerieeeieeeereeennes 11
6 Optional Design CharaCteriSTICS .......ccveerrvierreeerieeritieerieeesteeesreessseeesseeesseessseeessesssseessseenns 11
6.1 Relaxed Optics LEVel.......ocouiiiiiieiiieeiieeie ettt ettt e e s 11
6.2 ANL-FOZ PIOPEITIES. ... eiiiiiiiiiieiieee ettt ettt 11
7 Optional Hazard-Specific REQUITEMENLS ........ccccueveriiieiiieeiieeeieeeieeeceeeiee e seeeeeeeeseeee e 11
7.1 Impact-Protector REQUITEMENtS ..........cecuieiieiiieiieieeieee et 11
7.2 Optical Radiation Protector REqUIrements ............coeceeveieiieiiieiienienienee e 14
7.3 Droplet and Splash Protector ReqUirements............cceeeeveeeeeeencieeenieesieeeeeeevee e 18
7.4 Dust Protector REQUITEMENLS ........c.eeeeiieiiiiieiieeeiieeeieeeieeeeeeeeieesieeeseeeeeseeeenseeenes 18
7.5 Fine Dust Protector REqUIr€MEents ............ceereerieniiniinieeieeseeeeeee et 18
8 RESERVED FOR FUTURE USE ....ccooiiiiiiieee et 19
9 TESt METIOAS. ...ttt ettt st et e bt e s bt e e st e sate et e e bt ebeenaeas 19
9.1 Optical QUALILY TeSt....uviieiieeiieeiieeeie et eee et e e e rre e et e e sreeebeeesseeesssaeennneas 19
9.2 TranSmMIttance TESE.......cueeiuieriieriieeieeie ettt et et ettt eebeesbeenaees 19
9.3 HAZE TESE ..ttt ettt et st ettt s e e 19
9.4 Refractive Power, Astigmatism and Resolving Power Tests..........cccceeveecveenrennnne. 19
9.5 Prismatic POWEr TSt .....cccueiiiiiiiiiiiiiiiiieeee et 20
9.6 Drop Ball TeST...ccueeiiiiiiiieiieeeeeeeecet ettt ettt s 21
9.7 IENILION TEST..c ittt sttt ettt e 21
9.8 Corrosion ReSiStance TeSt......ccceeriiriiriiiiiiiieiiente ettt 21
9.9 Light Tightness TSt ......cooueivieriiiiiiieeieee ettt e 22
9.10  Lateral ProteCtion TeSt........cccverierierieeieeieesieesite sttt ettt et e et st eeeenaeas 22

This is a preview. Click here to purchase the full publication.



https://www.normsplash.com/ISEA/132789226/ISEA-Z87.1?src=spdf

ANSI/ISEA 787.1-2020

9.11  High Mass IMPact TeSt......cc.cocueririeniinieiinireeeneeeseeece ettt 22
9.12  High Velocity IMPact TeSt........cocuieriiiiiiiiiriieeiieeeiee ettt e 23
0.13  Penetration TEeSt .....ccceriiiiiiiiiiienieeieeteet ettt ettt ettt st 24
9.14  Prescription Lens Material Qualification Test........cccccoceeveevireenenennenenieeneneeeenn. 25
9.15  Switching INAEX TESt .....cecuiriiriiriirieiiietetetee ettt 25
9.16  Angular Dependence of Luminous Transmittance Test for Automatic Welding
FAIEET DIBVICES ...eeuveeiieieieie ettt sttt et ettt et b e sbe e e 26
9.17  Droplet and Splash TeSt.....c..coceriirieriinieiiniriereereeece et 27
.18 DIUSE TOST ettt ettt ettt st st ettt et s bbb e nnees 28
9.19  Fine Dust Particle TeSt.......cccccoiiiriiniiniieiieieeeereenee et 29
9.20  ANU-FOZ Lens TeSt..c..cceeviiriiriiiiiieieieetetteeee ettt st s 30
10 Instructions, Use and MaINteNANCE .........cocverieriiriieriieniienee ettt 31
TO.T  GENETAL ...ttt ettt et ettt e b e s bt e sbe e st e eaaeeteen 31
10.2  INSEIUCHONS. .t euttetieitieeiie ettt ettt sttt ettt e bt esb e s bt e s ateeateeabeebe e bt e bt e sbeesaeeenaeebeens 31
10.3  INSPECHIONS «..eeieiiiieiiie ettt eeteeeite ettt e et e ettt e st e e beeesnteesstae e steesnseeesnseesnseesnsseesnseesseens 31
10.4  Maintenance and Care ...........cooeereerieriirniieneeeente ettt ettt 31
TO.5  TTAIMINZ. .ttt ettt ettt ettt et e s bt e s bt e e st e et e et e e bt e bt e sbtesbeesaeeeneeenteens 31
Annexes
Annex A Samples for Testing (NOTMAtIVE) ......cccueerueeriierirrieiie ettt 32
Annex B Reference Headforms (NOrmative) ............coocuiiiieeiiiiieiiiie e et 33
Annex C  Spectral Factor Tables (NOIMAatiVe) .......c.eeeevierriieeriiieenieeeiieerieeeieeeseeeeeeeeeenees 35
Annex D Lateral (Side) Coverage Illustration (Medium Headform) (informative).......... 39
Annex E  Test Apparatus (InfOrmative) ........oceecuiereenienienie ettt 40
Annex F Calibration of Test Telescope (infOrmative) ..........cceeeeveeeceerrieeniieeenieeeieeennenn 45
Annex G Illustrations to Aid in Refractive Power, Astigmatism and Resolving
Power Testing (INfOrmMatiVe) ........cccueerieereenienierie ettt 46
Annex H Sources for Test Apparatus (infOrmative) ..........ceeeeeerveeereeeniieeniieeenieeeveeeenens 47
Annex I  Resource Publications (informative) ...........cccoeeeveeeeiuiveeeeeceeeeeieeeeeee e 48
AnnexJ  Eye and Face Selection Guide (informative)...........cccecceeveenienieesieesieenieenieenaen. 49
Annex K Hazard Assessment and Protector Selection (informative) ...............cccevveeennnee. 54
Annex L Examples of Protector Markings (informative)...........ccceeevereveencieeeneeeecieeennenn 59
Tables
Table 1 Tolerance on Refractive Power, Astigmatism and Resolving Power —
StaNAArd OPLICS ...veeeeeiieiiieecieeeiieeeiee et e erte e et e steesbeeeteeesnbeesseesssseesnseesssseens 7
Table 2 Tolerance on Prism and Prism Imbalance............ccoccooveiniiniiniiniiiiceeeeee, 7
Table 3 Marking ReqUITEIMENLS ......ccccveerruiieeiieeiieeeiieeeieeeieeeeeeeeaeeeaeeesnaeessseesnseesnnnens 9
Table 4 Minimum Thickness Requirements for Prescription Lenses............cccccecveennee. 10
Table 5 Tolerance on Refractive Power, Astigmatism and Resolving Power -
REIAXEA OPLCS .eenvinvieniiiieiienieeiteeeit ettt ettt sttt 12
Table 6 High Velocity IMpact TEStING .......ccccvverieeeciieeiieeieeeieeeiee e seee e eveeeenees 13
Table 7 Transmittance Requirements for Welding Filter Lenses........cccccoceeveiieeneenen. 16
Table 8 Transmittance Requirements for Ultraviolet Filter Lenses ..........ccccoceveeeeneene. 16
Table 9 Transmittance Requirements for Infrared Filter Lenses........cccccceceeverieeneennee. 17
Table 10  Transmittance Requirements for Visible Light Filter Lenses ........c..ccccccevueeneee. 17
Table 11  Transmittance Requirements for Special Purpose Filter Lenses............c.......... 17
Table 12 Switching Index Requirements for Automatic Darkening
Welding FIIter LENSES .....cveevvieeieieeeiie e esieeeite et esteeseeeesreeeeeeesnneesnseeennnes 18
Table 13 Angular Dependence of Luminous Transmittance............ccoceeeevvenereenieneenenn 18

This is a preview. Click here to purchase the full publication.



https://www.normsplash.com/ISEA/132789226/ISEA-Z87.1?src=spdf

ANSI/ISEA 787.1-2020

American National Standard for Occupational and Educational
Personal Eye and Face Protection Devices

1. Preface

This standard for personal eye and face protectors
is, as far as possible, designed to be performance
oriented.

Every effort should be made to eliminate eye and
face hazards in occupational and educational set-
tings. Protectors do not provide unlimited protec-
tion. In the occupational and educational envi-
ronment, protectors are not substitutes for ma-
chine guards and other engineering controls. Pro-
tectors alone should not be relied on to provide
complete protection against hazards, but should
be used in conjunction with machine guards, en-
gineering controls, and sound safety practices.

In 1992, the U.S. Occupational Safety and Health
Administration began regulating occupational
exposure to bloodborne pathogens and, as a re-
sult, employers are required to provide personal
protective equipment (PPE) including eye and
face protection for employees exposed to these
hazards. At the time of the publication of this
standard, no standards existed for eye and face
protection intended to provide protection from
bloodborne pathogens. Nevertheless, many em-
ployers have elected to provide their employees
with PPE conforming to the requirements of
ANSI/ISEA Z87.1. These products may or may
not provide adequate protection against blood-
borne pathogens. Extreme caution must be exer-
cised in the selection and use of personal protec-
tive equipment in applications for which no per-
formance requirements or standardized testing
exist.

2. Scope, Purpose, Application, and
Interpretations

2.1 Scope

This standard sets forth criteria related to the re-
quirements, testing, permanent marking, selec-
tion, care, and use of protectors to minimize the
occurrence and severity or prevention of injuries

from such hazards as impact, non-ionizing radia-
tion and liquid splash exposures in occupational
and educational environments including, but not
limited to, machinery operations, material weld-
ing and cutting, chemical handling, and assembly
operations. Certain hazardous exposures are not
covered in this standard. These include, but are
not limited to: bloodborne pathogens, X-rays,
high-energy particulate radiation, microwaves,
radio-frequency radiation, lasers, masers, and
sports and recreation.

2.2 Purpose

This standard provides minimum requirements
for protectors including selection, use, and
maintenance of these protectors as devices to
minimize or prevent eye and face injuries.

2.3 Application

2.3.1 The requirements of this standard apply
to protectors when first placed in service.

2.3.2 Protectors bearing the permanent mark-
ing Z87 shall meet all applicable requirements of
this standard in its entirety. All components of
eye and face protectors shall comply with the re-
quirements of this standard. Accessories installed
by the manufacturer shall not cause the protector
to fail the requirements of this standard. Manu-
facturers of components, aftermarket compo-
nents, accessories and complete protectors shall
ensure that all required tests have been performed
to demonstrate conformance.

2.3.3 Compliance with this standard cannot
always be assured when components are replaced
or accessories are added. End users should exer-
cise extreme care in the selection and installation
of components to ensure compliance with this
standard.

2.3.4 Non-compliant components shall not be

used with ANSI/ISEA Z87.1-compliant compo-
nents.
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