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Keeping Standards up-to-date 

Standards are living documents which reflect progress in science, technology and 
systems. To maintain their currency, all Standards are periodically reviewed, and 
new editions are published. Between editions, amendments may be issued. 
Standards may also be withdrawn. It is important that readers assure themselves 
they are using a current Standard, which should include any amendments which 
may have been published since the Standard was purchased. 

Detailed information about joint Australian/New Zealand Standards can be found by 
visiting the Standards Web Shop at www.saiglobal.com.au or Standards New 
Zealand web site at www.standards.co.nz and looking up the relevant Standard in 
the on-line catalogue. 

For more frequent listings or notification of revisions, amendments and 
withdrawals, Standards Australia and Standards New Zealand offer a number of 
update options. For information about these services, users should contact their 
respective national Standards organization. 

We also welcome suggestions for improvement in our Standards, and especially 
encourage readers to notify us immediately of any apparent inaccuracies or 
ambiguities. Please address your comments to the Chief Executive of either 
Standards Australia or Standards New Zealand at the address shown on the back 
cover. 
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PREFACE 

This Standard was prepared by the Joint Standards Australia/Standards New Zealand Committee 

SF-006, Eye and Face Protection, to supersede AS/NZS 1337.5:2004, Personal eye-protection, Part 5: 

Eye-protectors for adjustment work on lasers and laser systems (laser adjustment eye-protectors). 

The objective of this Standard is to specify performance requirements, test methods, marking 

requirements, selection and use of laser adjustment filters and eye-protectors against laser radiation in 

the spectral range 400 nm to 700 nm. 

This Standard is identical with, and has been reproduced from EN 208:2009, Personal eye-

protection—Eye-protectors for adjustment work on lasers and laser systems (laser adjustment eye-

protectors). 

As this Standard is reproduced from a European Standard, the following applies: 

(a) Its number appears on the cover and title page while the European Standard number appears 

only on the cover. 

(b) In the source text ‘this European Standard’ should read ‘this Australian/New Zealand Standard’. 

(c) A full point substitutes for a comma when referring to a decimal marker. 

The term ‘informative’ has been used in this Standard to define the application of the annex to which 

it applies. An ‘informative’ annex is only for information and guidance. 
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4 

1 Scope 

This European Standard applies to laser adjustment filters and eye-protectors. These are filters and eye-
protectors for use in adjustment work on lasers and laser systems as defined in EN 60825-1:2007 where 
hazardous radiation occurs in the visible spectral range of 400 nm to 700 nm. Filters specified in this 
European Standard reduce this radiation to values defined for lasers of class 2 (≤ 1 mW for CW (continuous 
wave) lasers). 

This European Standard defines the requirements, test methods and marking. A guide is given in Annex B 
with regard to selection and use. 

EN 207 applies to eye-protection against accidental exposure to laser radiation. 

NOTE Before selecting eye protection according to this European Standard a risk assessment should first be 
undertaken (see Annex B). 

2 Normative references 

The following referenced documents are indispensable for the application of this document. For dated 
references, only the edition cited applies. For undated references, the latest edition of the referenced 
document (including any amendments) applies. 

EN 166:2001, Personal eye-protection — Specifications 

EN 167:2001, Personal eye-protection — Optical test methods 

EN 168:2001, Personal eye-protection — Non-optical test methods 

EN 207:2009, Personal eye-protection equipment — Filters and eye-protectors against laser radiation (laser 
eye-protectors) 

ISO 11664-1:2007, Colorimetry — Part 1: CIE standard colorimetric observers 

ISO 11664-2:2007, Colorimetry — Part 2: CIE standard illuminants 

3 Requirements 

3.1 Spectral transmittance of filters and frames 

When tested according to 4.2, the spectral transmittance values of the filters and the frames for the laser 
wavelength shall be as given in Table 1. 

4
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Table 1 — Scale numbers, spectral transmittance and maximum laser power 

Scale number Spectral transmittance CW and pulse 
lasers with a 

pulse duration of 
≥ 2 ×××× 10-4 s 

 
 

Maximum laser 
power 

W 

Pulse lasers with 
a pulse duration 

of > 10-9 s to 
2 ×××× 10-4 s 

 
 

Maximum pulse 
energy 

J 

Filter Frame 

RB 1 10-2 < τ (λ) ≤ 10-1 τ (λ) ≤ 10-1 0,01 2 ×××× 10-6 

RB 2 10-3 < τ (λ) ≤ 10-2 τ (λ) ≤ 10-2 0,1 2 ×××× 10-5 

RB 3 10-4 < τ (λ) ≤ 10-3 τ (λ) ≤ 10-3 1 2 ×××× 10-4 

RB 4 10-5 < τ (λ) ≤ 10-4 τ (λ) ≤ 10-4 10 2 ×××× 10-3 

RB 5 10-6 < τ (λ) ≤ 10-5 τ (λ) ≤ 10-5 100 2 ×××× 10-2 

 

3.2 Luminous transmittance of filters 

When tested in accordance with 4.3, the luminous transmittance of the filter relative to the D65 standard 
illuminant (see ISO 11664-2:2007) shall be at least 20 %. However, luminous transmittance lower than  
20 % can be accepted provided that the manufacturer supplies information related to the increase of the 
intensity of illumination at the relevant workplace in accordance with Clause 5. 

3.3 Resistance of filters and frames to laser radiation 

When tested according to 4.4, the filters and frames shall meet the requirements of 3.1 and shall not lose their 
protective effect under the influence of laser radiation of the power (E) or energy density (H) as specified in 
Table 2 for a period of at least 5 s and for 50 pulses in case of pulsed lasers. The values of energy density (H) 
for testing the resistance against laser radiation for pulsed lasers should be multiplied with the factor N-1/4, 
where N is the number of pulses in 5 s, if the pulse durations is between 10-9 and 2 × 10-4 s and the pulse 
series is fast (frequency > 0,1 s-1). The eye-protector shall not show any induced transmission (reversible 
bleaching). No splinters shall come away from the side of the filter facing the eye under the influence of the 
laser radiation. Any melting or other damage of the surface during the course of irradiation is not considered 
negative if the protective effect is still maintained. 

Table 2 — Power density and energy density for testing 

Scale number Power density E 

W/m2 

Energy density H 

J/m2 

RB 1 1 × 104 2 

RB 2 1 × 105 20 

RB 3 1 × 106 200 

RB 4 1 × 107 2 000 

RB 5 1 × 108 20 000 
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3.4 Refractive values of filters and eye-protectors 

When tested in accordance with 4.5, the maximum refractive values of filters and eye-protectors with no 
corrective effect shall be as given in Table 3. They apply for the range specified in EN 166. 

Table 3 — Maximum refractive values of filters and eye-protectors with no corrective effect 

Spherical power 
 
 

 
m-1 

Astigmatic power 
 
 

 
m-1 

Prismatic power difference 

horizontal vertical 

base out  

cm/m 

base in  

cm/m 

 

cm/m 

± 0,09 0,09 0,75 0,25 0,25 
 

3.5 Quality of material and surface of filters 

3.5.1 Material and surface defects 

The material and surface defects of filters shall be tested in accordance with 4.6.1.  

Except for a marginal area of 5 mm wide, filters shall be free from any material or surface defects likely to 
impair the intended use, such as bubbles, scratches, inclusions, dull spots, mould marks, scoring or other 
defects originating from the manufacturing process. No holes are allowed anywhere in the filters. 

3.5.2 Diffusion of light 

The reduced luminous coefficient l* of a filter, determined in accordance with 4.6.2, shall not be greater than 

lx
m/cd50,0*

2
=l  (1) 

3.6 Stability of filters and eye-protectors to ultraviolet radiation and to elevated temperature 

3.6.1 Stability to ultraviolet radiation 

When exposed to ultraviolet radiation in accordance with 4.7.1, the properties of filters and eye-protectors 
shall not change to such an extent that they can no longer satisfy the requirements of 3.1, 3.2, 3.4 and 3.5. 
The relative change in the luminous transmittance shall not exceed 10 %. 

%10≤∆

v

v

τ
τ  (2) 

The spectral transmittance for the laser wavelengths shall, however, in no case exceed the maximum spectral 
transmittance corresponding to the indicated scale number (see Table 1). 

3.6.2 Stability to elevated temperature 

After exposure to elevated temperature in accordance to 4.7.2, filters and eye-protectors shall satisfy the 
requirements of 3.1, 3.2, 3.4 and 3.5. The relative change in the luminous transmittance shall not exceed 5 %. 

%5≤∆

v

v
τ
τ  (3) 
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The spectral transmittance for the laser wavelengths shall, however, in no case exceed the maximum spectral 
transmittance corresponding to the indicated scale number (see Table 1). 

3.7 Resistance of filters and frames to ignition by contact with hot surfaces 

When tested in accordance with 4.8, the filters and frames shall not ignite or continue to glow. 

3.8 Field of vision of eye-protectors 

Eye-protectors shall have a clear field of vision of at least 40° in the vertical and horizontal directions for each 
eye when measured in accordance with 4.9. 

3.9 Construction of filters 

Filters shall be constructed so that when tested in accordance with 4.4 followed by a visual inspection no 
splinters are detached from the side of the filter facing the eye. If the filters consist of several individual filters, 
they shall be assembled in such a way that they cannot be interchanged. 

3.10 Construction of frames 

3.10.1 Filters shall not be interchangeable in the frame. An exception is possible if the protection to laser 
radiation is determined only by the filter(s) and no part of the frame lies inside the protected range as defined 
below. In such a case the marking of the eye-protector shall be on the filter(s) and there is no requirement for 
the frame to satisfy 3.3 on resistance to laser radiation. 

3.10.2 The frame shall be designed so that no laser radiation can penetrate from the side. This requirement 
is met if for the horizontal angle range α from - 50° (nasal side) to + 90° (temporal side) the vertical angle β 
range is protected within the following limit angles in degrees (°). 

The upward limit βu of the protected range shall be: 

( ) ( )462 12103,1123001,055 −×−−−= − ααβu  (4) 

The downward limit βl of the protected range shall be: 

( ) ( )4625 22103,2121070 −×+−+−= −− ααβ l  (5) 

Testing shall be done in accordance with 4.10. 

3.11 Mechanical strength of eye-protectors 

3.11.1 Basic requirement 

Filters for protection against laser radiation shall satisfy the requirement for minimum robustness as specified 
in 7.1.4.1 of EN 166:2001. 

The frames of the eye-protectors shall satisfy the requirements of 7.1.4.2 or 7.2.2 of EN 166:2001. 

3.11.2 Optional requirement 

If the mechanical strength of filters and eye-protectors against laser radiation is to satisfy more stringent 
requirements, the requirements specified in 7.1.4.2 and 7.2.2 of EN 166:2001 shall be met. 
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