130()6(3(*)@80(3()(*) boFoao. Lo FgJbEol Lobsbogo dgodobgm LEsbos@@o.

Bl 96 207:2017/2018

U5goM0390ml LGobs®@o

035¢00L 533530 06E030MSEPMMO 1535 GIS-GBOEEHMIOO S M5Ol
0593530 L5856 gds EEBIH YO §53mlbOgxdOLSYD (0735¢r0L (3530 EPOBIMO)

bsgds®0zgemls UiE)sbaMGHgdols s g@mmeErmyools
96m36meo bosggbdm
030@olo



bo0bgym@dsz0m bofogo. LOygmo GgJlbEol bobosbogow dgodobgom LESbos@Fo.

Bl 96 207:2017/2018

150653mMA530m Imb539dgd0

1 39330390905 ©s 890mmaduros bsdmddgme LodosMm3gmlb bBobEs®mEHgdob
@5 09¢OMMmaool  9hmzbmeo  LosggbBml 2018  figrob 08  o0gbobols
Ne 67 oo 2018 fiewol 7 dotmr@GHols Ne 14 56350 gdgdom

2 8009gdMmos 0538MOEMoL msMdbol dgmmeom  LEsbsMGH0BsEool 93M™m3meEo
303039gBHolL  LAHSbsOGo 96 207:2017 ,, M350l FE30 0BOO30¥YSIMHO BTMOGdS-
ROWEHMIO0 5 M350l (3930 BodMogds sDBYOHMIO  A5TMIB0ZgOOLOYD  (35¢mol
593930 WsHyM0)”

3 306391

4 6730LGM0MYPR™MEOos  LodoMmzgwwml  bEHoboMEgdols @5 I9BHOMEMY00L
9636990 L5529bEH ML M99LbEG®do: 2018 Parob 08 0gbolio
Ne268-1.3-013680

3363505 53 BBIBEIGEHOL 233995 gbsdg 30MHdOLIMZ0L 56/0d FJolio Lbgs BMGToo
3930GIwId



o dgodobgom LESbs@Eo.

s
C

900 BgJbBol Lobsbs

Lo0bggm@dszom bsfoao. L@

EUROPEAN STANDARD EN 207
NORME EUROPEENNE
EUROPAISCHE NORM March 2017

ICS 13.340.20 Supersedes EN 207:2009

English Version

Personal eye-protection equipment - Filters and eye-
protectors against laser radiation (laser eye-protectors)

Protection individuelle de 1'oeil - Filtres et protecteurs Personlicher Augenschutz - Filter und
de I'oeil contre les rayonnements laser (lunettes de Augenschutzgerate gegen Laserstrahlung
protection laser) (Laserschutzbrillen)

This European Standard was approved by CEN on 8 August 2016.

CEN members are bound to comply with the CEN/CENELEC Internal Regulations which stipulate the conditions for giving this
European Standard the status of a national standard without any alteration. Up-to-date lists and bibliographical references
concerning such national standards may be obtained on application to the CEN-CENELEC Management Centre or to any CEN
member.

This European Standard exists in three official versions (English, French, German). A version in any other language made by
translation under the responsibility of a CEN member into its own language and notified to the CEN-CENELEC Management
Centre has the same status as the official versions.

CEN members are the national standards bodies of Austria, Belgium, Bulgaria, Croatia, Cyprus, Czech Republic, Denmark, Estonia,
Finland, Former Yugoslav Republic of Macedonia, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania,
Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland,
Turkey and United Kingdom.

. — |

EUROPEAN COMMITTEE FOR STANDARDIZATION
COMITE EUROPEEN DE NORMALISATION
EUROPAISCHES KOMITEE FUR NORMUNG

CEN-CENELEC Management Centre: Avenue Marnix 17, B-1000 Brussels

© 2017 CEN  All rights of exploitation in any form and by any means reserved Ref. No. EN 207:2017 E
worldwide for CEN national Members.



j0dobgo LEsbs®@o.

Jo de

s
C

100 39JLR0L Lsbsbs

(2%
C

Lo0bggm@dszom bsfoao. @

EN 207:2017 (E)

Contents Page
EUTOPEAN fOT@WOTI.....ceieieicssiiisisssmsssssasssss s ssss st sssssmsssssas s e e E R s AR SRR R R AR AR AR AR RA R AR AR R R R R R AR R AR AR R AR RS 5
1 Y 6 0 6
2 J\VE03 40 T2 U A2 Q=T (=) ) 4 Lo 6
3 REQUITEIMEINTES ..ucviuinsismrsnsmssisnsnsmssssnssissssssssssssssssssssssssssssms s seassassssms s se s sassesmsss e sesns e smssE R SRR SR RE SRR R RS RERRR R R RER SRR R RS 6
31 Spectral transmittance of filters and frames ... ——————— 6
3.2 Luminous tranSmittance oOf fIlterS ... sessssssassnssassas 6
3.3 Resistance of filters and frames to laser radiation ... ———————— 7

Table 1 — Scale numbers (maximum spectral transmittance and resistance to laser

radiation) of the filters and/or eye-protectors against laser radiations........c.ccoueusvsrnsnsnsnsnsnsns 7
3.4 Refractive values of filters and eye-protectors .......mm————————————— 7
Table 2 — Maximum refractive values of filters and eye-protectors with no corrective effect ....... 8
3.5 Quality of material and surface of fIlters......c.u i ————————————— 8
3.5.1 Material and surface defects.......m—————————#—————————— 8
3.5.2 Diffusion Of lIght ... ——————————————— 8
3.6 Stability of filters and eye-protectors to ultraviolet radiation and elevated

L2 10 0] iz LD 8
3.6.1 Stability to ultraviolet radiation.......ccc————_—_—_——_—_——— 8
3.6.2 Stability at elevated tEMPErature ... ———————————— 8
3.7 Resistance of filters and frames to ignition by contact with hot surfaces.......cunnssssinnnns 9
3.8 Field of viSion Of @Ye-ProteCtors ... sssssasasasasaes 9
3.9 Construction of filters and frames ... —————_——_———_————_— 9
3.10 Mechanical strength of €Ye-ProteCtors ... ————————————————————— 9
B 00 0 0t 2 3 Tl o0 LT o= 1 0L 4 L 9
3.10.2 Optional reqUITrEMENTS.. ..o r s e R s R R e e e R SRR R RER AR AR AR RS 9
4 T 1, 9
4.1 ) 1 =) 1 9
Table 3 —Test schedule for filters, frames and complete eye-protectors for protection

against laser radiation ... —————————————— 10
4.2 Spectral transmittance of filters and frames ... ———— 11
4.3 Luminous transmittance of filters ... ——————— 11
4.4 Resistance of filters and frames to laser radiation .........c———— 11
Table 4 — Duration of test for filters and eye-protectors against laser radiation ........ccesesssiasenens 11
4.5 Refractive value of filters and eye-pProtectors ... —————— 12
4.6 Quality of material and surface of filters........c.u i ——————— 12
4.6.1 Material and surface defects.....mm—————————=————»——=—_—_——_—_—_—_ 12
4.6.2 DiffuSion Of LGNt s 12
4.7 Stability to UV radiation and stability to elevated temperature...........couumsmmmmmnmsesesmsssmsasasaes 12
4.7.1 Stability to UV radiation ... s sssssssssssssssssasasassssss 12
4.7.2 Stability to elevated tEMPErature ... ———————————————— 12
4.8 Resistance of filters and frames to ignition by contact with hot surfaces .......cccucvereririniennns 12
49 Field of viSion Of €Ye-ProteCtors ... 12
Figure 1 — Example of test set-up for the measurement of field of visSion.......cccoorrrrnsnsnsssesesnnnnees 13



j0dobgo LEsbs®@o.

Jo de

s
C

100 39JLR0L Lsbsbs

(2%
C

Lo0bggm@dszom bsfoao. @

EN 207:2017 (E)

4.10 Determination of the protected range ... ——————————————— 13
s I O =1 4 T 14
4.12 Mechanical SIreNGth ... ———————————————— 14
5 Information supplied by the MaNUACtUTET ... ——————— 14
6 IMATKIIIG .coeeiuiucscsnsnssssssssssmsnsasssss s e e s msas s e E AR AR AR AR R AR AR AR EE R AR AR AR AR AR AR RA R AR AR AR R R R R R AR AR AR AR RS 14
6.1 EY@-PIOTECTOL'S cucuiiiseiassssnssismssssssssssssssssssssssssssassssssssssssssssssssssssssssssesssnssssesss s sesmsss sesssssssnsss sesssansssenassnsssnnassnnns 14
6.2 33 L) o, 16
Annex A (informative) PrincCiple s sssssssssss 17
Al Limit values and time Dase. ... s 17
Table A.1 — Simplified maximum permissible irradiation values for the cornea...........cosrrerererans 17
Figure A.1 — Comparison of the limit values specified in EU 2006/25/EC and the simplified

VAIUES Of EN 2007 wurriisesnininsssssnssssssssssssssssssssssssssss s s s m s e e e e e e R AR AR R s S 18
A.2 BT 0T 1 o 18
A VIS TR 07 ed (=3 7 U ) 4 U . 18
A4 1 5°€:1 001 0] L oy o 0 ) o 19
BT 0 L Wl I T o Y 0 ) o 19
Annex B (informative) Recommendations for the use of laser radiation eye-protectors............... 21
B.1 =3 1 1) i 21
B.2 072 0 LT B T o 21
Table B.1 — Recommended scale numbers for use of filters and eye-protectors against laser

g 0 b= U0 0 L, 22
B.3 Determination of the scale NUMDET'S ... —————————— 22
5 0 T T € 1 1) i | 22
B.3.2 Continuous Wave laSer (D) ... ssssssssssssssssssssssssssssssssssssssssssssasasssssasssssssssssas 23
B.3.3 Pulsed lasers (I, R), pulse duration = 1079 S ... 23
30 0 TR 0= 1 1 i 23
B.3.3.2 Calculation for the pulsed MOde ... —————————————————— 23

Table B.2 — Periods of time T; below which energies of single pulses have to be added and
maximum pulse repetition frequencies vmax = 1/T; for the application of formula

0322 24
B.3.3.3 Calculation for the aVerage POWET ... s 24
B.3.4 Mode coupled lasers (M), pulse duration < 1079 S ... 24
330 2 it < 1 1) Y . 24
B.3.4.2 Calculation for the pulsed MOde ... ————————————_————— 24
B.3.4.2.1 Wavelength range 400 NI t0 1 400 NIN ..ccccoviresmrmsmsmsmsmmsmsmsmsmsssssssssss s —————— 24
B.3.4.2.2 Wavelength ranges <400 nm and > 1 400 NIM.....counnmsissmsssss————- 24
B.3.4.3 Calculation for the aVerage POWET ... sssssssssssssssasasasssssssss 25
2 B 11 U o T O 25
B.5 LU= 3 L 0] 0] L U U 25



j0dobgo LEsbs®@o.

Jo de

s
C

100 39JLR0L Lsbsbs

(2%
C

Loobgm®dszom bsfogmo. @

EN 207:2017 (E)

Annex C (informative) Significant technical changes between this European Standard and

the previous editions ... ———————————————————————t— 26
Annex ZA (informative) Relationship between this European Standard and the essential

requirements of Directive 89/686 /EEC aimed to be covered ... 27
Table ZA.1 — Correspondence between this European Standard and Directive 89/686/EEC...... 27
23 10) 107 o3 021 0 4, 28



j0dobgo LEsbs®@o.

Jo de

s
C

100 39JLR0L Lsbsbs

(2%
C

Loobgm®dszom bsfogmo. @

EN 207:2017 (E)

European foreword

This document (EN 207:2017) has been prepared by Technical Committee CEN/TC 85 “Eye protective
equipment”, the secretariat of which is held by AFNOR.

This European Standard shall be given the status of a national standard, either by publication of an
identical text or by endorsement, at the latest by September 2017, and conflicting national standards
shall be withdrawn at the latest by September 2017.

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. CEN shall not be held responsible for identifying any or all such patent rights.

This document supersedes EN 207:2009.

This document has been prepared under a mandate given to CEN by the European Commission and the
European Free Trade Association, and supports essential requirements of EU Directive 89/686/EEC.

For relationship with EU Directive 89/686/EEC, see informative Annex ZA, which is an integral part of
this document.

According to the CEN-CENELEC Internal Regulations, the national standards organisations of the
following countries are bound to implement this European Standard: Austria, Belgium, Bulgaria,
Croatia, Cyprus, Czech Republic, Denmark, Estonia, Finland, Former Yugoslav Republic of Macedonia,
France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta,
Netherlands, Norway, Poland, Portugal, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland,
Turkey and the United Kingdom.



