
INTERNATIONAL STANDARD 4852 

I NTERNATIONAL ORGANIZATION FOR STANOAROIZATION.ME~YHAFO~HAR OPrAHM3ALblR l - l0 CTAH~PTM3A~HM.ORGANlSATlON I NTERNATIONALE DE NORMALISATION 

Personal  eye-protectqrs -  I nfra-red fi l ters -  Uti l i sation and 
transmi ttance requi rements 

Protection individuel le de I ’oei l  -  Fi l tres pour I ’ in  frarouge -  Uti l isation et spkci fications 

de transmission 

First edi tion -  1 978-1 0-01  

UDC 61 4.893 :  535.345 

Demriptors :  accident prevention,  eyes,  optical  fi l ters,  infrared radiation.  

Ref.  No.  IS0 4852-1 978 (E)  

Price based on 4 pages                                                                                                                                                                 

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                                                                                                                                                                                

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 



FOREWORD 

IS0 (the I nternational  Organization for Standardization)  i s a worldwide federation 
of national  standards insti tutes (IS0 member bodies) .  The work of developing  
I nternational  Standards is carried out  through IS0 technical  commi ttees.  Every 
member body i nterested in  a subject for which  a technical  commi ttee has been  set 
up has the right to be represented on  that commi ttee.  I nternational  organizations,  
governmental  and non-governmental ,  i n  l iaison wi th  ISO,  also take part in  the work.  

Draft  I nternational  Standards adopted by the technical  commi ttees are ci rculated 
to the member bodies for approval  before thei r acceptance as I nternational  
Standards by the IS0 Counci l .  

I nternational  Standard IS0 4852 was developed by Technical  Commi ttee 
lSO/TC 94,  Personal  safety -  Protective clothing  and  equipment,  and was 
ci rculated to the member bodies in  Apri l  1 977.  

I t has been  approved by the member bodies of the fol lowing countries :  

Austral ia Hungary 
Austria I ran 
Belgium I reland 
Brazi l  I srael  
Denmark I taly 
Finland New Zeland 
France Norway 
Germany Poland 

No member body expressed disapproval  of the document.  

Romania 
South  Africa,  Rep.  of 
Spain  
Swi tzerland 
Turkey 
Uni ted Kingdom 
U.S.S.R.  
Yugoslavia 

Q I nternational  Organization for Standardization,  1 978 l  

Printed in  Swi tzerland 

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                                                                                                                                                                                

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 



INTERNATIONAL STANDARD IS0 4852-1 978 (E)  

Personal  eye-protectors -  Infra-red fi l ters -  Uti l isation and 
transmittance requi rements 

1  SCOPE AND FIELD OF APPLICATION 

This International  Standard speci fies the numbering of,  
and the transmittance requirements for,  fi l ters for protec- 
tion against infra-red radiation.  I t also gives guidance on 
their selection and use.  

Eye-protectors used for protection against infra-red 
radiation shal l  meet the general  requi rements given in 
IS0 4849.  The latter also deals wi th general  considerations 
relating to eye-protectors,  such as identi fication.  

Optical  test methods for eye-protectors form the subject 
of IS0 4854.  

Non-optical  test methods for eye-protectors form the 
subject of IS0 4855.  

2 REFERENCES 

IS0 4007,  Personal  eye-protectors -  Vocabulary.  

IS0 4849,  Personal  eye-protectors -  Speci fications. 1  )  

IS0 4854,  Persona/eye-protectors -  Optical  testmethods,  1  )  

IS0 4855,  Personal  eye-protectors -  Non-optical  test 

methods.  1  )  

3 NUMBERING OF FILTERS 

The complete table of numbering of fi l ters is given in 
clause 3 of IS0 4849.  

The symbol  for infra-red fi l ters includes code number 4,  
and the shade number corresponding to the fi l ter,  from 
1 .2 to 1 0 (see clause 4 below).  

4 TRANSMITTANCE REQUIREMENTS 

The defini tions of transmittance are given in IS0 4007.  

The determination of transmittance is described in clause 5 
of IS0 4854.  

The transmittance variations measured by the scanning of 
a l ight beam of 5 mm diameter over the entire area of the 
fi l ter,  except on a marginal  area 5 mm wide,  shal l  remain 
wi thin the l imi ts defined as “relative uncertainty” in table 2 
of IS0 4854.  

The transmittance requirements for fi l ters used for protec- 
tion against infra-red radiation are given in table I .  

TABLE 1  -Transmittancerequirements 

Maximum meantransmittanceintheinfra. red 

spectrum 

Scalenumber 

maximum 

96 

minimum 

Yo 

TNIR near IR TM,Rmid. iR 

1 3OOto780 nm 20OOto1 3OOnm 

% 96 

4-1 .2 1 00 74.4 37 37 

4-1 .4 74.4 58.1  33 33 

4-1 .7 58, l  43,2 26 26 

4-2 43.2 29.1  21  1 3 

4-2a 43,2 29, l  0,20 0,20 

4 -  2.5 29.1  1 7.9 1 5 9.6 

4-Z& 29, l  1 7,9 0,20 0,20 

4-3 1 7.9 8.5 1 2 8.5 
4-4 83 32 6,4 5,4 

4-5 32 1 .2 3.2 3.2 
4-6 1 2 O# 1 ,7 1  , s 

4-7 0,44 0,1 6 0,81  I ,2 
4-6 0.1 6 0,061  0.43 0.68 
4-9 0,061  0,023 0,20 0,39 

4-1 0 0,023 0.0085 0. 1 0 0.25 

1 )  At present at the stage of draft.  

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                                                                                                                                                                                

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 



ISO485Z1 978 (E)  

Additional  requirements :  

a)  Maximum transmittance in the UV spectrum for al l  
scales :  

7(jz = 31 3 nm)  < 0, l  7” 

b)  Between 21 0 and 31 3 nm,  transmittance shal l  not 
exceed that speci fied for 31 3 nm.  

NOTE - Luminous transmittance values,  as shown in table 1 ,  and 

chromatici ty co-ordinates of infra-red fi l ters shal l  be based on the 
spectral  distribution for a ful l  radiator 1  900 K and the CIE (1 931  I  
standard observer (2’)  (see table 3 in the annex).  

The tint representative point of an IR fi l ter may l ie wi thin 
the area defined in the figure below.  

The fol lowing l imi ts are recommended :  

a)  Purple l imit 

(x - 0,52)2 + (y - 0, 1 3)2 = 0,2632 
arc of a ci rcle wi th radius of 0,263,  the centre co-  
ordinates of which are x = 0,52,  y = 0, 1 3 

0,45 

0,40 

0,35 

0,30 

0,25 

b)  Red l imit 

y= 1 ,333x-0,34 

c)  Yel low l imit 

y = 0,790 - 0,667 x 

d)  Yel low-green l imit 

y = 0,440 

e)  Green l imi t 

y = 0,836 x t 0,090 

f)  Blue l imit 

x = 0,31 0 

I  I  WX 

0,30 0,40 0,50 

FIGURE - Chromatici ty l imi ts for IR fi l ters 

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                                                                                                                                                                                

                                                                                          



IS0 4852-1 978 (E)  

5 GUIDANCE ON SELECTION AND USE 

TABLE 2 -  Numbering and typical  appl ications 

scale Typical  appl ication in terms of mean 

number temperature sources,  ‘C 

4-1 .2 up to 1  050 

4-1 .4 1  070 

4-1 .7 1 090 

4-2 1 1 1 0 

4 -  2.5 1  1 40 

4-3 1  21 0 

4-4 1  290 

4-6 1  390 

4-6 1  500 

4-7 1  650 

4-8 1  800 

4-9 2 000 

4-1 0 21 50 

4 -  2a For protection against infra-red radiation from 

4-2.5a sources of large area where protection against glare 

i s not essential ,  for example in rol l ing mi l l s.  

3 
                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                                                                                                                                                                                

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 



ISO4852-1 978(E)  

ANNEX 

TABLE 3- Factorsforthecalculationofspectral transmittance 

and chromatici ty coordinates of fi l ters relative to a ful l  
radiator 1  966 Kandthe Cl5 (1 931 )standardobaerver (2")  

1  
s  (Al  

nm 
s(nml  s(n) im S(A)& 

380 I , 1 5 0,000 0,000 0,001  

390 1 ,68 0,001  0,000 0,003 

400 2.41  0,003 0,000 0,01 3 

41 0 3,38 0,01 2 0,000 0,057 

420 4,65 0,051  0,002 0,246 

430 6,28 0,1 46 0,006 0,71 3 

440 8,36 0,238 0,01 6 1 , 1 98 

450 1 0,95 0,302 0,034 1 ,589 

460 1 4,1 4 0,337 0,070 1 ,934 

470 1 8,03 0,289 0,1 34 1 ,901  

480 22,70 0,1 78 0,258 1 ,51 2 

490 28,25 0,074 0,481  1 ,077 

500 34,78 0,01 4 0,920 0,775 

51 0 42,40 0,032 1 ,747 0,550 

520 51 , 1 9 0,285 2,978 0,328 

530 61 ,26 0,831  4,326 0,21 2 

640 72,89 1 ,729 5,661  0, 1 21  

550 85,58 3,039 6,976 0,061  

580 1 09,oo 4,871  8, 1 52 0,032 

570 1 1 6.04 7,245 9,050 0,020 

580 1 33,75 1 0,941  9,534 0,01 9 

590 1 53,21  1 2,882 9,502 0,01 4 

600 1 74,46 1 5,1 82 9,01 9 0,01 1  

81 0 1 9754 1 6,226 8,1 41  0,005 

620 222,49 1 5,574 6,945 0,004 
630 249,32 1 3,1 22 5,41 3 0,000 

640 278,06 1 0,203 3,987 O.ooO 

650 308,69 7,1 70 2,706 0,000 

660 341 ,22 4,61 0 1 ,705 0,000 

670 375,62 2,690 0,985 O.ooO 

680 41 1 ,88 1 ,579 0,574 0,000 

690 449,94 0,837 0,302 0,000 

700 48978 0,457 0,1 65 o,@Jo 
71 0 531 34 0,252 0,091  0,000 

720 574,57 0,1 37 0,647 0,ow 

730 61 939 0,071  0,025 o,ooo 

740 665,73 0,038 0,01 6 0,000 

750 71 3,53 0,01 8 0,006 0,000 

760 762,69 0,01 3 0,006 0,000 

770 81 3,1 4 0,007 0,ow 0,ow 

780 864,78 0,000 0,wo 0,000 

ConstantC$= 1 ,43979X 1 0-*m.K 

780 

z  S(I )  v'(b)  1 00,000 

380 
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