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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The proceglures used to develop this document and those intended for its further maintenanee
described In the ISO/IEC Directives, Part 1. In particular the different approval criteria needed for
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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Introduction

The family of documents comprised of the ISO 16321 series, the ISO 18526 series and the ISO 18527
series was developed in response to the worldwide stakeholders' demand for minimum requirements
and test methods for eye and face protectors traded internationally. ISO 4007 gives the terms and
definitions for all the various product types. The test methods are given in the ISO 18526 series, while
the requirements for occupational eye and face protectors are given in the ISO 16321 series. Eye
protectors for specific sports are mostly dealt with by the ISO 18527 series. A guidance document,
[SO 19734, for the selection, use and maintenance of eye and face protectors is under preparation.

The basic anatomical requirements of the users of eye and face protection are to be considered when
selgcting an appropriate size of protector for comfortable and functional use. This document provides
the|anthropometric and biomechanical data required to prepare headforms used oy’ the testing of
protectors. The headform dimensions (series 1 and 2) are based on measurements: of hunjans by the
USA's National Institute of Occupational Safety and Health (NIOSH), which is-pait of the Centers for
Dis¢ase Control and Prevention.

Thip document provides headform dimensions based on measurements of humang. Further
infqrmation is given in Annex A and Annex B, which, together with: Figure 3, are reproluced with
NIOSH's and the authors' permission. Figures 2 and 3 show the headforms that are slightly hodified to
show better eye detail.

© IS0 2020 - All rights reserved v
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Scope

5 document specifies the dimensions and tolerances of the headforms used for thestesting
protectors.

itional information is given for:
anthropometric measurement methods;
anthropometric data for head and face dimensions;

human test panels.

Normative references

following documents are referred to in the text¢in such a way that some or all of th
Stitutes requirements of this document. For dated references, only the edition cited 4
ated references, the latest edition of the referénced document (including any amendmen

4007, Personal protective equipment — Eyéand face protection — Vocabulary

7262.6:2014, Specifications for faciglly featured headforms

Terms and definitions
the purposes of this do¢uiment, the terms and definitions given in ISO 4007 apply.
and IEC maintain terminological databases for use in standardization at the following ad

[SO Online brgwsing platform: available at https://www.iso.org/obp

IEC Electropéedia: available at http://www.electropedia.org/

Heéadforms

of eye and

bir content
pplies. For
[s) applies.

dresses:

4.1

Classification of adult headforms

Six different sizes of headforms are used for testing as given in Table 1.

Table 1 — Classification of headforms for eye and face protectors

Small Medium Large
1-S 1-M 1-L
2-S 2-M 2-L

Statistically these six headforms cover approximately 95 % of the population included in this document.
Annex A and Annex B provide detailed information on the data collection and the human populations

© IS0 2020 - All rights reserved
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that the data is measured from. The information in Annex A and Annex B are from References [2][3]
[15][16].

Examples of the headforms are given in Figures 1 and 2. The individual figures are not to the same scale
as each other, so for accurate details use the CAD files.
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134,88
= 1311 =

1-S

. O
NOTE Figures are not to scale. (.)\\
Figure 1 — ExamplesO @L, 1-M, 1-S headforms (front and side view)
o
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157,34
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134,48

xO
E Figures are not to scale. C)\\(':j“
Figure 2 — Exa@iés of 2-L, 2-M, 2-S headforms (front and side view)

Reference dist(ao®és and dimensions of adult headforms

reference dis&@\s that are needed for the testing of eye and face protectors are given in

Q.
&
v

%&
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to be leani
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Figures are not to scale, dimensions of the reference distances ar in Tables 2 and 3.
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Figure 3 — Dimensions and referenC{\gstances

QO
Kions of the reference distances for the six adult forms as defined in Table 1 are give

d 3 for reference only. h

N

rison of dimensions, testing of eye and fac@p@otectors and building headforms, the CAD f
ed. Dimensions in the CAD file are given in millimetres (nominal, unless toleranced)
le from the International Standardﬁé) ganisation's website https://standards.iso.org/
d-1/en. ’\\()

hces throughout this documgn‘t.including Tables 2 and 3 shall follow standard enginee

ractice. All values for Tab 3 and those in Annex B shall be +0,1 mm. The tolerances

% when comparing the manufactured headform measuremsd

h

data. O .
sion “Eye ape erior attachment of the pinna (Vertical)” has been set to 1,0 mm.

X
p provide a re@‘aﬁplane for the other measurements and causes the headforms to apy
g forward.

-

@3‘

Table 2 — nsions and reference distances as defined in Figure 3 for the small, medium T
1
1dl
Value
Dimension or reference distance mim
1-S 1-M 1-L
e e aeb™® [ ey | 3 | 1ses
A |Bizygomatic Breadth 131,1 136,4 150,1
B [Minimum Frontal Breadth 98,2 108,1 118,4
NOTE 1 Some of these distances have been rounded to integral values for testing - refer to the appropriate
product's requirements standard.
NOTE 2 These dimensions are indicative only - the data in the CAD files are used.

asa di@er of 5 mm, the pinhole for the attachment of the rod locating the ear point 2,0 fam.

iles
and

so/

ing
for
nts

his

ear

nd
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Table 2 (continued)
Value
Dimension or reference distance mm
1-S 1-M 1-L
C |Outer Canthal Distance 87,3 93,0 100,2
D |Interpupillary Distance (PD) 60,0 64,0 68,0
E |Inner Canthal Distance 36,0 35,0 43,0
F |Nasal Root Breadth 17,5 18,8 20,8
G—NoseBr idgc Lcusth 424 G i 474
H |Anatomical Nose Breadth 34,8 39,0 45)4
[ [Morphological Nose Breadth 31,9 34,3 43,3
Corneal Apex to superior attachment
J of the pinna (Horizontal) 87.0 90,4 951
Corneal Apex to superior attachment
K of the pinna (Vertical) 0,0 0,0 0,0
Sagittal distance from corneal apex to
M lateral canthus (C-D from side view) 90 12,0 13,0
NOTE 1 Some of these distances have been rounded to integral values for testing - refer to the appropfiate
product's requirements standard.
NOTE 2 These dimensions are indicative only - the data in theCAD files are used.

Taljle 3 — Dimensions and reference distances as defined in Figure 3 for the small, m¢dium and

large type 2‘hieadforms
Value
Dimensions or reference distances mm
2-S 2-M 2-L
511115 ;Ii‘::aalgf‘igcllﬁle?rltcs)toli butat the ear) 134,5 142,2 157.3
A |Bizygomatic Breadth 134,4 142,0 155,4
B [Minimum Frontal Breadth 94,5 89,1 113,4
C |Outer Canthal Distance 89,0 86,5 96,8
D |Interpupillary-Distance (PD) 63,0 64,0 70,0
E |Inner Cantfral Distance 36,2 36,7 43,5
F |NasabRoeot Breadth 18,6 18,6 21,2
G |Nose Bridge Length 379 41,0 45,0
H-fAnhatomical Nose Breadth 36,6 40,8 40,7
[ |Morphological Nose Breadth 34,6 37,6 38,7
Corneal Apex to superior attachment of
7 lthe pinna (Horizontal) 040 oY 74
K Eﬁ;gfﬁi?[()g}éﬁg;;{))erlor attachment of 0,0 0,0 0,0
e ooy | 79
NOTE 1 Some of these distances have been rounded to integral values for testing - refer to the
appropriate product's requirements standard.
NOTE 2 These dimensions are indicative only - the data in the CAD files are used.
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4.3 C(lassification and dimensions of children headforms

4.3.1 Typel headforms

If the eye and/or face protector is intended for use by children, the headform sizes 535 and 515 as
shown in CSA Z262.6:2014, Figures 3 and 4, shall be used, with the exception that the interpupillary
distance, PD, for the size 515 headform shall be 52 mm. For the purposes of this document, size 535
shall be referred to as headform 1-C12 and size 515 as headform 1-C6.

4.3.2 Type 2 headforms

In the abs
become ay
relevant m

The releva
those of 1-

— Dimen

— Dimen

For the purposes of third-party testing, the characteristics of the)hominated headform shal

communic

bnce of standardized headforms 2-C6 and 2-C12, and until such standardized headfo
ailable, manufacturers designing and testing child-sized protectors for supply.to t
arket may choose other appropriate headforms.

ht dimensions of the areas to be protected on the chosen 2-C12 and 2-C6 shdll be scaled f
[12 and 1-C6 in ratio to the PDs, i.e.:

sion for nominated 2-C6 = (Dimension for 1-C6)-(PD for thechosen headform)/52 mn

hited to the compliance and test authorities.

sion for nominated 2-C12 = (Dimension for 1-C12)-(PD for the cheseh headform)/58 mim

heir

O1m

Il

be

10
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Annex A
(informative)

Anthropometric measurementsv

The raw National Institute of Occupational Safety and Health (NIOSH) 3D scan data for 1 169 American

WOI%ers—aid 0-C o o aRalyrsed—to—d Feation—e dHRensio
important to eye and face protectors using 3D processing techniques. Measurements for 31
wotkers were also obtained from the National Institute of Advanced Industrial Science and
in Japan for comparison purposes. The digital headforms developed for respiratory protect
representative of US and Chinese workers, EN 168 small and medium headforms, and tw
dforms (one for male and one for female) were compared to determine théir represents
wortfld worker population.

Thi raw NIOSH dataset was also used for the respiratory headforms given in ISO/TS 1697642.

Theg breakdown of this data is:

Thg American workers in this data are represented by

— 139,3 % Caucasian,

— |36,1 % African American,

— 24,3 % Hispanic,

— 10,3 % Asian, and

In addition, 67 % subjects were male and 33 % were female.
Theg Chinese data includes 70 % males'and 30 % females.

The Japanese data includes 49,2 % males and 50,8 % females.
A fyrther set of data were supplied by AIST in Japan[13];

Theg numbers of the samples that AIST used to make this data of head shapes:
— |52 adult males (ages from 18 to 34),

— |52 adultfemales (ages from 18 to 34),

— | Ethnigity: 100 % Asian (Japanese).

ns that are
7 Japanese
[echnology
ive devices
o0 Japanese
tion of the

1) See Introduction and 4.1.
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racial/ethr
may be se¢
Height, we
A total of 3
for equal r
captured t
in the deve

A set of e
dimension
interpupill
anatomica
vertical a
of the pi
by NIOSH

traditional
needed to

Two meth
Method 1

used only

software. |
protective

NIOSH util
Method 1

The first a
has two d
respective
of U.S. wol
digitizer ()
System (3d
the Nation

anla) where eye glasses (spectacles) would rest. Thefirst five measurements are also

Annex B
(informative)

Anthropometric data for head and face dimensions?

bpresentation in each of the sampling cells. This was done to ensure that we)had adequa
e anthropometric variability in all segments of the population. NIOSH reséarch has resu
lopment of Table B.2.

leven anthropometric measurements of the head and face weré€ selected to define
b important to eye and face protectors. These measurements, are bizygomatic brea
hry distance, nasal root breadth, minimum frontal breadth, morphological nose brea
nose breadth, nose bridge length, inner canthal distancg, Jouter canthal distance, and

in 2003 of the US work Population1l, The survey
s R T

997 subjects (2 543 male and 1 454 female) were measured. The sampling strategy callled
ely
ted

the
dth,
dth,
the

horizontal distances from the apex of the eye to the top of the ear (superior attachnjent

to describe facial dimensions for respiratory pretection and therefore were part of
(manual) measurements contained in NIOSH:databases. The remaining six dimens
be measured through the use of 3D scans of individuals that have been collected in the p
ds were used to ascertain the range of fdce and head sizes that exist in the populaf
nvolved the direct measurement (traditional and digital) of individual workers. Methd
ligital measurement of 3D models created from the worker databases using 3D proces
Finally, the measurements were compared to the dimensions of existing headforms used
equipment testing.

zed two different methods.topopulate the databases with the appropriate information.

bproach, Method 1{£wds to measure the dimensions of individual workers. NIOSH curre
atabases of 3DCscans of United States workers containing 1 039 and 227 individ
y as well as a‘database containing the scans of 350 Chinese workers[3I[12]. The 1 039 s¢
kers and thé. 350 scans of Chinese workers were collected using a Cyberware rapid
fonterey, GA, USA). The set of 227 scans of U.S workers was collected using a 3dMDcran
MD LEC; Atlanta, Georgia). Measurements of 317 Japanese individuals were obtained f
hl Institute of Advanced Industrial Science and Technology (AIST) in Japan. Measure

Il

of U.S. ang

€hinese workers was done by importing their 3D scans into the IMInspect moduTF:

sed
the
ons
ast.
ion.
d?2
bing

for

htly

als

ans
3-D
fial5
"fom
ent

of

PolyWorks (InnovMetric Software Inc., Quebec, Canada) to manipulate the surface. The Frankfurt3)
plane was aligned for each individual to create a reference configuration allowing for consistent
measurement of the vertical and horizontal distances from the apex of the eye to the top of the ear
(superior attachment of the pinna) where protective eyewear would rest. Using PolyWorks, points
were placed at the appropriate landmarks for measuring the six unknown dimensions. Using a basic
measurement function, the point to point distances were measured and recorded. The 3D scans of the
1 039 U.S. workers that were collected using the Cyberware scanner did not yield good data for the
eye apex to ear measurements due to artifacts from movement during scanning or from hair covering
the ears. The 3dMD system gave better data for purposes of this study and therefore the database
containing the scans of the 227 workers was also used to represent the U.S. workforce. The first five

2) See Introduction. Copied from [16] but only parts of the tables are reproduced here.

3) See, for example: https://en.wikipedia.org/wiki/Standard_anatomical_position.
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measurements were part of our databases and were taken for all 1 266 U.S. workers and 350 Chinese
workers. The last six measurements were taken from 75 workers from each of the two U.S. databases
and 75 from the Chinese database. The data collected from Japanese workers only included four of the
desired measurements. The other measurements could not be made because there was no 3D scan data
to work with.

Method 2

A second approach, Method 2, was devised to gather a set of data that would accurately represent all
the workers in the database. Using our Shape Analyzer software, two sets of headforms were created
to represent U.S. workers and Chinese workers. This was done by combining the 3D data from all

ava
wer
WOl
wer
25
conj

profess was repeated for the other four principal components giving 20 headforms of vat
In tptal, 25 headforms were created from the U.S. database to representithe U.S workers a

the

megsurement. The same procedure was followed for placing points dnd taking all eleven mea

Thd
mall
fem|

medsurements that could be extracted from the database:

e unusable for this method due to scan defects such as artifacts from movement. Frémt
ker databases 945 and 224 scans were usable giving a total of 1169. All 350 Chirese wq

0, 50 %, 75 % or 95 %. Next, principal components two through four were setto 50 % an|
ponent one was set to 5 %, 25 %, 75 % and 95 % yielding four headfofms of varying

Chinese database for the Chinese workers. These headforms wére imported into Polj

data in Japanese population table below was originally-sg€parated into young adult 1
e, young adult female and older female. The other data £ables are a combination of both
ales and therefore this table was created as a combination of both. These are the only fo

Table B.1. —AIST data

lable scans to form one head and adjusting the first five principal componentsH2/l1>], Sempe 3D scans

he two U.S.
rker scans

e usable. The first five headforms were created by setting all five principal demponents to 5 %,

d principal
b size. This
ying sizes.
hd 25 from
'Works for
Surements.

male, older
males and
Lr relevant

Dimensions inf millimetres
Japanese . 1st . 3rd .

Population Minimum Quartile Median Quartile Maximum | Average || St.Dev.
Bizygomatic 124,0 138,0 142,0 147,0 158,0 142,1 6,31
brefadth
Intgrpupillary 55,0 60,5 62,5 65,0 71,5 62,8 3,2
distance
Oufer canthus 75,0 87,0 90,0 93,0 102,0 93,1 4,3
Innjer canthus 28,0 34,0 36,0 38,0 47,0 36,0 2,9
© IS0 2020 - All rights reserved 13
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