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INTERNATIONAL STANDARD

ISO 3873-1977 (E)

Industrial safety helmets

1 Scop

This Irfternational Standard specifies physical and
performdnce requirements, methods of test and marking
requiremgnts for industrial safety helmets.

2 FIELD OF APPLICATION

The marjdatory requirements apply to helmets for general
use in ifdustry. Additional optional performance require-
ments afle included to apply only where specifically called
for.

3 DEF:I\IITIONS

3.1 safdty helmet : A helmet primarily intended to protect
the uppeélr part of a wearer’s head against a blow.

3.2 shell : The hard, smoothly finished material that
provides|the general form of the helmet.

3.3 peak : A permanent extension of-the shell above the
eyes.

3.4 brith : A rim surrounding@he-shell.

3.5 harhess : The complete assembly by means of which
the helmet is maintained in position on the head, and which
may prdvide a means of absorbing energy. It consists for
example|of the fellowing items :

3.5.1 hpadbahd : The part of the harness surrounding the

3.8 helmet accessories : Any additional [parts for special
purposes such as chin strap, neck, protector, nape strap,
drawlace and attachment devices for lamp and cable.

3.9 wearing height : Vertical distance from the lower edge
of the headband to-'the highest point |of the head or
headform.

3.10 vertical clearance : Vertical distancg between the top
of the headform and the inside of the shell

3.11.. horizontal clearance : Horizontal distance between
the, headband and the inside of the shell pr any protruding
part of the inside of the shell.

4 PHYSICAL REQUIREMENTS

4.1 Materials

Recommendations for general considerafion of materials
are given in annex B.

4.2 General construction

Recommendations for general consideration of construc-
tion of helmets are given in annex B.

4.3 Shell

The shell shall have as uniform a strength as possible and
shall not be specially reinforced at any [point. This does
not exclude a gradual increase in shell [thickness or ribs
or means for attaching the harness but dges exclude other
highly localized reinforcement.

head at thebase-of-theskth—————————————————————————Fhr—outer surface shattbe-smoottty—finished and all edges

3.5.2 cradle: The fixed or adjustable assembly of the
parts of the harness in contact with the head.

3.5.3 cushioning : Material to improve wearing comfort.

3.5.4 anti-concussion tapes: Supporting straps which
absorb shock.

3.6 protective padding: Material contributing to the
absorption of kinetic energy during an impact.

3.7 ventilation holes : Holes provided in the shell to
permit circulation of air inside the helmet.

shall be smooth and rounded.

The profile at the front edge of the shell shall not prevent
the wearing of spectacles or goggles.

4.4 Vertical clearance

When measured under the conditions stated in 6.4 the
vertical clearance shall be not less than 25 mm and not
more than 50 mm.

4.5 Horizontal clearance

When measured under the conditions stated in 6.4 the
horizontal clearance shall be not less than 5 mm and not
more than 20 mm.


https://standardsiso.com/api/?name=350230c76727aa392bba68a9bda5f153

I1SO 3873-1977 (E)

4.6 Wearing height

When measured

under the conditions stated in 6.4 the

wearing height shall be not less than :

80 mm for helmets mounted on headform D
85 mm for helmets mounted on headform G
90 mm for helmets mounted on headform K

4.7 Mass

If the mass of

complete helmet, including harpess but

5.2.3 Lateral rigidity

When tested by the method given in 6.9 the maximum
lateral deformation of the helmet shall not exceed 40 mm,
and the residual deformation shall not exceed 15 mm.

Helmets claimed to meet this requirement shall state this
fact on the label attached to the helmet, in accordance
with 7.2,

6 TEST REQUIREMENTS

without accessorles, exceeds 400 g, this mass, determined

to the nearest 3
the helmet.

0 g, shall be shown on a label attached to

5 PERFORMANCE REQUIREMENTS

5.1 Mandatory requirements

5.1.1 Shock absorption

When tested by

temperatures apd in

the method given in 6.5 at low and high
moist conditions, the force

transmitted to the headform shall not exceed 5,0 kN or the

deceleration of

he 5 kg striker shall not exceed 100g, .

5.1.2 Resistancq to penetration

When the helmdt is tested by the method given in 6.6;

the point of th
the headform.

striker shall not contact the surfage of

5.1.3 Flame resistance

When tested by

he method given in 6.7 the material of the

shell shall not Burn with the emission-of flame after a

period of 5 s has

elapsed after removal.of the flame.

5.2 Optional requirements

5.2.1 Low temperature-<tests

With the condi
helmets tested f

ioning' temperature lowered to — 20 °C,
r shiock absorption in accordance with 6.5

and for resistance to penetration in accordance with 6.6
shall meet the requirements of 5.1.1 and 5.1.2 respectively.

Helmets claimed

to meet these requirements shall state this

fact on the label attached to the helmet, in accordance

with 7.2,

5.2.2 Electrical

insulation

When tested by the method given in 6.8 the leakage current

shall not exceed

1,2 mA.

This requirement is intended to ensure protection from
voltages of up to 440 V. Helmets claimed to meet this

requirement shal

| state this fact on the label attached to the

helmet, in accordance with 7.2.

2

6.1 Samples

Helmets shall be submitted for testing in’the condlition in
which they are offered for sale, including any fequisite
holes in the sheil, and other meaps_ ©of attachmen|t of any
accessories for special purposes.

No helmet that has been “subjected to testing [shall be
offered for sale. The minjmum number of samples required
for one set of tests is as follows :

Mandatory tests

1 helmet for shock absorption test at — 10 C (or at

-20°Ch

1 helmet for shock absorption test irf moist
conditions;

1 helmet for shock absorption test at + 50 [C, then

for flammability test;

1 helmet for resistance to penetration test.
Optional tests

1 helmet for electrical insulation test;

1 helmet for lateral rigidity test;

1 helmet for the test for resistance to penetfation at
low temperature.

6.2 Conditioning for testing

6.2.1 Conditioning cabinet

This shall be sufficiently large to ensure that thel helmets
i lother or
the sides. It shall be fitted with a fan to provide effective
air circulation.

6.2.2 Pre-conditioning

All helmets shall be pre-conditioned for at least 7 days at a
temperature of 20% 2 °C and a relative humidity of
65+t5% before applying the following individual
conditioning treatments.

6.2.3 Low temperature

The helmet shall be exposed to a temperature of
—10 % 2 °C for not less than 4 h. When especially required
(see 5.2.1) the temperature shall be reduced to —20 * 2 °C.
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6.2.4 High temperature

The helmet shall be exposed to a temperature of 50 + 2 °C
for a period of not less than 4 h.

6.2.5 Moisture

The helmet shall be sprayed externally with water at
20 % 2 °C at the rate of 1 I/min for not less than 4 h.

’

ISO 3873-1977 (E)

A striker, having a mass of 5,0 * 8'1 kg and a hemispherical

striking face of 48 mm radius, shall be positioned above the
headform so that its axis coincides with the vertical axis of
the headform and so that it may be dropped in guided fall
with a minimum retardation from the guides.

The impact force shall be measured by a non-inertial force
transducer firmly attached to the base, or by an accelero-
meter firmly attached to the striker. It shall be so
positioned that its axis is co-axial with the path of the

striker

6.3 Hgqadforms

6.3.1 CQonstruction

Headfofms used in the tests shall be either hardwood or
metal.

The profile above the reference line shall be as defined in
figures [1 and 2 and the table. The profile below the
refereng¢e line may be varied to suit the method of
mounting.

NOTE — These correspond to headforms D, G and K of ISO/R 1511.

A recommended method of
headforqms is given in annex A.

constructing wooden

6.3.2 $election of size

Helmet$ with adjustable harnesses shall be tested on thé
appropfiate headform as selected by adjusting the harness
to the middle size of the adjustment range.

Helmet$ with non-adjustable harnesses shall be(tested on
the appyopriate size of headform.

6.4 Vdrification of clearances and wearing height

Vertical| and horizontal clearance, and wearing height
shall bd measured with the hélmet mounted in the wearing
position on the appropriate™headform. For helmets with
adjustable harnesses, méasurements shall be made on both
the lardest and smallest-size of headform appropriate to its
adjustment range.

6.5 Sl'lock absorption test

The system of measurement used shall lle able to measure

without distortion forces of up;t0/40 k
flat frequency response within "5 %

N and shall have a
between 5 and

1 000 Hz. It should be noted\that, where|a force transducer

is used in conjunction with the headfd
and its mount form part of the measurin
accelerometer is uséd-in the striker, the
of the measuringcsystem.

6.5.3 Testprocedure

Each.of the requisite sample helmets sp
be “‘conditioned appropriately in accg
Within 1 min of its removal from
atmosphere it shall be placed firmly, ang
on the appropriate headform (see 6.
possible wearing height and with a
approximately 10 mm between the h

rm, the headform
j system; where an
striker forms part

pcified in 6.1 shall
rdance with 6.2.
the conditioning
fastened securely,
3) at its greatest
otal clearance of
eadband and the

headform measured by the insertion of a 10 mm diameter
rod. The striker shall be allowed to fall dn the centre of the
crown of the helmet shell with an imppct energy of 50J
attained by the striker falling frgm a height of
1000 =5 mm. The height of the fall shall be measured
from the point of impact on the helmeqshell to the under-
side of the striker.

A recording shall bé made allowing thg determination of
the maximum force of impact.

6.6 Penetration test

6.6.1 Apparatus

6.5.1 Principle

Shock absorption is measured by the direct measurement
of the maximum force transmitted to a rigidly mounted
helmeted headform, or by the measurement of the
maximum deceleration of the striker.

6.5.2 Apparatus

The base of the apparatus shall be monolithic and
sufficiently large to offer full resistance to the effect of the
blow. It shall have a mass of at least 500 kg and shall be
suitably installed to obviate the return compression wave.

The headform shall be rigidly mounted in a vertical position
on the base.

A Test striker 15 alfowed to fall freely onto a helmet securely
fastened to a suitable headform. The contactable surface of
the headform shall be of a metal that will readily permit
detection should contact by the striker occur, and that can
be restored after contact, if necessary.

The striker has the following characteristics :
Mass : 3,0 * 8'05 kg
Angle of point : 60°
Radius of point : 0,5 mm
Minimum height of cone : 40 mm

Hardness of tip : between 50 and 45 Rockwell hardness

3
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6.6.2 Test procedure

The helmet shall be conditioned in the manner that gave
the worst result in the shock absorption tests. Within 1 min
of its removal from the conditioning atmosphere it shall be
placed firmly, and fastened securely, on the appropriate
headform (6.3) at its greatest possible wearing height and
with a total clearance of approximately 10 mm between
the headband and the headform, measured by the insertion

of a 10 mm diameter rod.

The striker shall
helmet, within a
a distance of 10
helmet to the p

of appropriate size. The container and the helmet shall
then be filled with the sodium chloride solution, up to
30 mm below the plane in which the brim is connected to
the shell.

A voltage, linearly and gradually increasing within 1 min to
1200V at 50 to 60 Hz, shall be applied between an
electrode immersed in the solution inside the helmet and
the other electrode in the container. The maximum voltage
shall be maintained for 1 min and the leakage current
measured.

e attowed 1o fatt—om 1o the top of the
ircular area of 100 mm diameter, through
DO £ 5 mm measured from the top of the
bint of the striker. The striker may fall

freely or may be quided but the speed of impact of a guided

striker shall equal

Note is taken of
the striker and
electrically but
contact surface.

that of a free fall.

whether or not contact is made between
the headform. Contact may be verified
h physical check shall be made on the
f necessary the surface shall be restored

prior to a subseqyent test.

6.7 Flammabilit

/ test

The test shall bg carried out on the helmet used for the

shock absorption

6.7.1 Apparatus

The burner shall
gas, with a 10 mn
an appropriate s
pressure control d

The gas used sha
95 %.

test at 50 °C.

be a Bunsen burner suitable for propane
h diameter bore, an adjustable air vent and
ze of jet; the system shall incorporate a
evice and a tap.

| be propane having a minimam) purity of

6.7.2 Test procefure

The gas press
(350 mmH,0), a

The flame shall b
the blue cone is ¢
approximately 15

ire  shall  bé ). ddjusted to 3430Pa
measured byrasuitable manometer.

b adjusted by means of the air vent so that
learly \defined, although turbulent, and is
mm long.

6.9 Lateral rigidity test

The helmet shall be tested transversely (ear to ear) between
two guided parallel plates having theirdower edges fadiused
to 10 mm.

The helmet shall be pre-conditioned in accordance with
6.2.2, and then placed betweer)the plates so that {he brim
lies outside, but as close tocthe plates as possible. An initial
force of 30 N shall be applied to the plates at righ’r angles,
so that the helmet issubjected to a lateral pressure. After
30 s the distance(betiveen the plates shall be mpasured.

The force shal\be increased by 100 N per minufe up to
430 N, which® shall be held for 30s, after which the
distance \between the plates (maximum lateral defogmation)
shall again be measured.

Theforce shall be decreased to 25 N and then immjediately
increased to 30 N, which shall be held for 30 s, aftgr which
the distance between the plates (residual defofmation)
shall again be measured. Measurements shall be made to the
nearest millimetre, and the extent of damage, if apy, shall
be noted.

7 MARKING

7.1 Markings on the helmet

Every helmet claimed to comply with the requirements of
this International Standard shall be visibly and|durably
marked with the following information :

a) Number of this International Standard — 1SO 3873.

With the helmet upside down, and the burner angled at 45°
to the vertical, the end of the flame shall be applied to the
outside of the shell, at any suitable point between 50 and
100 mm from the crown, for a period of 10s. The plane
tangential to the test point shall be horizontal.

The shell shall be examined for flaming 5 s after removal of
the flame.

6.8 Electrical insulation test

The complete helmet shall be placed for 24 h before
testing in a 3 g/l solution of sodium chloride at a
temperature between 10 and 30 °C. The helmet shall then
be removed, wiped, and placed upside down in a container

4

b) Country of origin.
c) Name or identification mark of the manufacturer.
d) Year and quarter of manufacture.

e) Type of helmet (manufacturer’s designation). This
shall be marked on both the shell and the harness.

7.2 Additional information

A label shall be attached to each helmet stating the
following in the language of the country of sale :

a) ‘“"For adequate protection this helmet must fit or be
adjusted to the size of the user’s head.
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This helmet is made to absorb the energy of a blow by
partial destruction or damage to the shell and the
harness, and even though such damage may not be
readily apparent, any helmet subjected to severe impact
should be replaced.

The attention of users is also drawn to the danger of
modifying or removing any of the original component
parts of the helmet.”

ISO 3873-1977 (E)

b) The mass, if this exceeds 400 g. See 4.7.

c) The optional requirements complied with. These
may be marked as :

"~ 20 °C"" for the low temperature requirement;
“RL" for the lateral rigidity requirement;

440 V'’ for the electrical insulation requirement.
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FIGURE 2 — Horizontal half-sections at datum levels
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TABLE — Polar co-ordinates of horizontal half-sections of headforms lettered D, G and K

Dimensions in millimetres

Headform D — Dimension h = 94,5

Dlz‘tll;m 0° 15° 30° 45° 60° 75° 90° 105° 120° 135° 150° 165° 180°
0 93 91 88 81 745 71,5 71 74 78 84 89,5 92 93
20 91 895 | 87 81 74,5 715 71 74 78 84 89,5 92 925
40 85 85 83,5 775 | 72 68,5 69 71 75 805 | 86 87 87,5
50 81 805 | 80 74 69 66 66 69 72 775 | 825 83 83,5
60 75 75 74 68 63,5 61 61 63,5 67,5 72 76 77 775
70 64,5 645 | 645 60 55,5 53 53,5 56 60 645 | 68 68,5 69
80 48,5 485 | 485 47 445 | 43 43 45 485 535 | B75 58 58
85 39 39 39 37 37 36 36 28 a1 455 [ 485 49 49
o | 23 23 23 24 24,5 25 25 27 30 33 37 37 37
Headform [G — Dimension h = 99
Dl:\tl‘;:“ 0° 15° 30° 45° 60° 75° 90° 108° 120° 135° 150° 165° 180°
0 975 955 | 93 855 | 795 76 76 78,5 83 885 | 94 97 97,5
20 955 94 92 85,5 795 76 76 78,5 83 885 | 94 96,5 97
40 90 89 88 83 77 74,5 74 76,6 81 86 91 92 92
50 86,5 86 85 79,5 74 715 715 735 78,5 835 | 875 88,5 88,5
60 80,5 80 79,5 74 70 665 | 66 58,5 73 78 82 82 82,5
70 71 71 71 67 62,5 60 595, |* 615 66,5 715 745 75 75
80 57,5 575 | 575 55 52 50 50 53 57 62 65 65 65
85 48 a8 a8 47 a5 44 44 46 50 55,5 59 59 59
90 37 37 37 36 36,5 36 36 38 42 48 50 51 51
95 21 21 21 22 23 24 24 26 29 34 38 39,5 395

Headform [K — Dimension A = 104

2:\‘/‘;{“ 0° 15° 30° 45° 60° 75° 90° 105° 120° 135° | 150° 165° 180°
o || 1025 | 101 97 90 84 815 | 81 835 | 88 93 985 | 1015 | 1025
20 || 1005 | 99 97 90 84 815 | 81 835 | 88 93 98,5 | |101 102
40 95 955 | 93 87 82 79 79 815 | 85 90 95 97 97,5
50 915 | 91 20 ga5 | 79 765 | 765 | 79 83 88 925 93 935
60 86 86 85 796 | 745 | 72 725 | 75 785 | 83 86,5 88 88,5
70 776 | 775 | 798| 73 685 | 66 66 685 | 72 77 80 815 815
80 67 67 67 655 | 605 | 58 576 | 595 | 63 68 72 72,5 725
85 595 | 596).]V 595 | 58 55 53 52 54 57 625 | 66 66,5 66,5
20 50 50 50 50 47 455 | 455 | 475 | 505 | 555 | 60 60 60
95 39 39 39 39 38 365 | 375 | 39 43 48 52 52,5 525
100 25 25 25 255 | 26 26 25 265 | 30 35 39 41 41



https://standardsiso.com/api/?name=350230c76727aa392bba68a9bda5f153

