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Environment

The requirements and standards apply to equipment intended for use in

Residential (domestic) environment

Commercial and light-industrial environment

Industrial environment

X [ X | X | X

Medical environment
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BS EN 16890:Children's furniture - Mattresses for cots and cribs - Safety requirements and test methods

Scope

This European Standard specifies safety requirements and test methods for mattresses including mattress bases and
mattress toppers, used in children's cots, travel cots, cribs and suspended baby beds, for domestic and non-domestic

use.

This European Standard does not apply to mattresses for carry cots and pram bodies, inflatable mattresses, water
mattresses and mattresses used for medical purposes.

General test conditions
The furniture shall be tested as delivered. Unless otherwise specified, the tests shall be carried out on the same sample.
Unless otherwise specified by the manufacturer, the sample shall be stored in indoor ambient conditions for at least 24
h immediately prior to testing.

The tests shall be carried out at indoor ambient conditions.

Clause

Requirement

Result

5

Test equipment

5.1

Measuring table

5.2

Stops
Stops shall be used to prevent the mattress from sliding by any means which do not affect the
test result.

PASS

53

Square aluminium alloy tube
40 mm in width x 40 mm in height x 2 mm in thickness, approximately 2 m long, having a
mass of (1,65 +£0,012 5) kg.

PASS

5.4

Loading pad
Rigid circular object 200 mm in diameter, the face of which has a convex spherical curvature
with a radius of 300 mm radius with a 12 mm edge radius (see Figure 1).

Figure 1-Loading pad

PASS

5.5

Test template for determination of the indentation depth

The test template shall be made from hard smooth material with the dimensions shown in
Figure 2. It shall have a total mass of (0,26 + 0,01) kg. The edges of the template shall be
rounded with a radius of £ 0,1 mm and it shall have a hole in its centre with a diameter of
(111 £ 0,1) mm, see Figure 2.

PASS
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Figure 2 — Test template for determination of firmness

Spherical load for determination of the indentation depth

5. ; J PASS
: The spherical load shall have a diameter of 115 0,5 mm and a mass of (2,5 + 0,012 5) kg
Test foam
57 A layer of flexible PU foam, corresponding to the dimensions of the mattress topper to be PASS
: tested, having a thickness of 100 mm, a density of (25 + 2,5) kg/m3 and a hardness of (120 +
12) N in accordance with A(40 %/30s) of EN 1SO 2439.
Small parts cylinder
A cylinder having dimensions as shown in Figure 3.
231,731
)
5.8 w Te PASS
5
i )
Figure 3- Small parts cylinder
Feeler gauge
A feeler gauge with the dimensions shown in Figure 4.
1 %* — >
5.9 s Figure 4 — Feeler gauge PASS
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Cone
There shall be one cone with an angle of 30° + 0,5° with a diameter of see Figure 5.

5.10 PASS

Figure 5 — Examples of cones

Probe
There shall be one cylindrical probe with a diameter of 12 0,1 mm, see Figure 6.

Saie JC_ _____________________ _\Y o
y

Figure 6 — Cylindrical Probe
Chemical hazards
Verification shall be provided that the migration of certain elements from materials of the
cover of the sleeping surface fulfils the requirements of EN 71-3:2019
EN 71-3:Migration of certain elements

Elements ;Om"gfg(tnf;/t:ge) MDL (mg/kg)
Antimony N.D 10
Arsenic N.D 10
Barium N.D 10
Cadmiun N.D 10
Chromium N.D 0.2

6 Lead N.D 10 PASS

Mercury N.D 10
Selenium N.D 10
Aluminum N.D - 10
Boron N.D 25
Cobalt N.D 10
Copper N.D 20
Manganese N.D 10
Nickel 4.431 10
Strontium N.D 10
Tin N.D 3
Zinc N.D 10

Fire and thermal hazards (see A.3)
A separate sample can be used for this clause.
When tested in accordance with EN 71-2 5.4, there shall be no surface flash, and the rate of

‘ spread of flame of textiles, coated textiles or plastic coverings shall not exceed 50 mm/s. PASS
When tested in accordance with EN 597-1, there shall be no progressive smoldering ignition
or flaming ignition.
8 Mechanical hazards
8.1 Entrapment hazards from gaps and openings (see A.4)
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Entrapment hazards between the mattress and the sides
This measurement shall be carried out before the whole test procedure.
In order to prevent entrapment hazards from gaps and openings, the tolerances on nominal
8.1.1 | dimensions of the mattress shall be: N/A
— Width and length: D (+25/ - 0) mm.
With D: nominal value.
This shall be measured in accordance with EN 1334:1996, 6.1.
8.1.2 Body entrapment hazards
Requirements
8.1.2.1 To avoid entrapment of the body, there shall be no gap between components of the mattress. PASS
This requirement is fulfilled if the 60 mm cone (5.10) does not pass through the components
when tested according to 8.1.2.2.
Test method
B2 Push the 60 mm cone (5.10) between components of the mattress with a 30 N force. PASS
8.1.3 Entanglement hazards (see A.4.3)
Requirements
The restraint system is excluded from the following requirements.
Cords, ribbons and similar parts shall have a maximum free length of 220 mm when tested in
accordance with 8.1.3.2.
8.1.3.1 | Where cords, ribbons and similar parts are attached to the mattress together or within 80 mm N/A
of each other, all single cords shall have a maximum free length of 220 mm and the combined
length from one loose end to the end of another loose end shall be maximum of 360mm.
Loops shall have a maximum peripheral dimension of 360 mm, when tested in accordance
with 8.1.3.2.
8.1.3.2 | Test method
The length of a cord, ribbon or similar part shall be measured from the fixing point on the
mattress to the free end of the cord, ribbon or similar part under a 25 N tensile force. N/A
The peripheral dimension of a loop shall be measured from the fixing point on the mattress
of one end to the fixing point of the other end under a 25 N tensile force.
8.2 External suffocation hazards (see A.4.4)
8.2.1 Labels and decals on the mattress
Requirements
8.2.1.1 | When tested in accordance with 8.2.1.2, labels and decals shall not become detached or be N/A
loosened from the product.
Test method
Using a force of (25 * 2) N insert the feeler gauge (5.9) between the label or decal and the
8.2.1.2 | mattress at any angle between 0° and 10° from the mattress surface. N/A
Repeat for a further 29 times at the same position so that the feeler gauge is pushed between
the label or decal and the mattress for a total of 30 times.
Plastic packaging
Plastic bags and plastic sheeting used for packaging shall conform to one of the following
requirements:
8.2.2 -Bags made of flexible plastics with an opening perimeter greater than 360 mm used for PASS
external or internal packaging or plastic sheeting used for packaging, shall have an average
sheet thickness of 0.038 mm or more when measured in accordance with EN 71-1 and shall
not have a drawstring or cord as a means of closing; or
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-Bags made of perforated sheets or perforated plastic sheeting with an average thickness of
less than 0.038 mm when measured in accordance with EN 71-1 and of an area greater than
100 mm by 100 mm shall be perforated with defined holes so that a minimum of 1 % of the
area has been removed over any area of 30 mm by 30 mm; or

-Any plastic covering used as packaging that does not fulfil the previous requirements shall be
conspicuously marked in the official language(s) of the country where the mattress is sold
with a statement to indicate that any plastic cover should be removed, destroyed or kept
away from children to avoid suffocation hazard.

8.2.3 Firmness

Requirement

This requirement applies to all mattress toppers, to mattresses that are more than 30 mm in
8.2.3.1 | thickness as well as to mattress bases with a soft filling thickness of more than 30 mm. PASS
When tested in accordance with 8.2.3.2, the spherical load (5.6) shall not be in complete
contact with the inner edge of the template (5.5).

8.2.3.2 | Test method

Conditioning

Unpack the mattress and keep it flat and unloaded in an environment of (23 + 2) °C and a
8.2.3.2.1 | relative humidity of (50 % 5) % for a minimum of 72 h prior to testing. --
When repeating the firmness test after the test of deformation of the filling (8.5.2), the sample
shall be conditioned at least for 5 h prior to testing.

Procedures

Mattresses supplied with a product shall be tested in that product.

Mattresses that are supplied to consumers as stand-alone or generic replacement products
shall be placed on a horizontal, plane, rigid structure for testing.

Mattress toppers shall be placed on the test foam specified in 5.7.

Unless one side of the mattress is clearly not suitable as a sleep surface, both sides of the
mattress shall be tested if they are of different construction.

The procedure for testing shall be as follows:

a)When applicable, compress the sleep surface by agitating or shaking it so as to achieve its
maximum aerated state and an even distribution of any filling material.

b) If the sleep surface has been separated from other product components, return the
sleepsurface to its normal secured position in the product, ensuring it is well supported in a
horizontal orientation.

c)Allow the sleep surface to settle for at least five minutes.

d) Mark the point to be tested as follows:

Point B shall be located in the center of the mattress

Point C shall be located as close as possible to the edges of the mattress, but the template
shall be totally in contact with the mattress.

Point A shall be located on a position, that represents a subjective 'worst case' scenario, where
an infant's head might lay in a particularly soft spot, or an infant's nose/mouth might contact
a fold or undulation protruding above or below the average plane of the sleeping surface.

8.2.3.2.2 PASS

8.3 Choking and internal suffocation hazards (see A.4.5)
8.3.1 Small parts
Requirements
The requirements do not apply to paper, fabric, and yarn.

8.3.1.1 N/A
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When tested in accordance with 8.3.1.2, no part that can be detached shall fit wholly within
the small parts cylinder (5.8).
8.3.1.2 | Test method
General
The tests are applicable only to small parts which are considered grippable by a child and
which may fit wholly within the small parts cylinder (5.8).
8.3.1.2.1 | A part is considered to be grippable by a child if the child can grip the part between its thumb N/A
and forefinger or between its teeth.
The tension test (see 8.3.1.2.3) shall be carried out after the torque test (see 8.3.1.2.2) and
on the same part as used for the torque test.
Torque testing
Apply a torque gradually to the part within a period of approximately 5 s in a clockwise
direction until either:
— rotation of 180° from the original position has been attained; or
— torque of 0.34 Nm is reached.
8.3.1.2.2 | The maximum rotation or required torque shall be applied for (10 £ 2) s. PASS
The part shall then be allowed to return to a relaxed condition and the procedure repeated in
an anticlockwise direction.
Where projections, parts or assemblies are rigidly mounted on an rod or shaft designed to
rotate together with the projections, parts or assemblies, the rod or shaft shall be clamped to
prevent rotation during the test.
8.3.1.2.3 | Tension test
8.3.2 | Accessibility to filling materials
8321 | Seneral .
The tests may be carried out on a separate sample.
8.3.2.2 | Requirements
Mattress cover made of woven fabrics
8.3.2.2.1 | When tested in accordance with 8.3.2.3.1 — slippage of threads of mattress cover for woven
fabrics — the maximum slippage of thread shall be 7 mm.
8.3.2.2.2 Mattress covers made of other materials
When tested in accordance with 8.3.2.3.2, the force of rupture shall be greater than 60 N.
Removable mattress covers
The means to close/attach removable covers shall not allow a child to have access to filling
materials. This requirement is met if one of the following conditions is fulfilled:
— a minimum force of 50 N is required to open the closing system; or
— two actions (e.g. push and twist) are necessary to open the closing system, the first of which
8.3.2.2.3 ¢ p ; : ; PASS
shall be maintained while the second is carried out; or
— two independent actions are necessary to open the closing system that shall be operated
simultaneously; or
— the use of a tool is required to open the closing system; or
— a non-removable inner cover is provided to avoid accessibility to the filling material.
Strength of slide fasteners (zip)
8.3.2.2.4 | When tested in accordance with 8.3.2.3.3, slide fasteners (zip), any slide fastener (zip) shall N/A
not open.
8.3.2.2.5 | Strength of seams PASS
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When tested in accordance with 8.3.2.3.4, it shall not be possible to insert the front part of a
12 mm diameter probe (5.11) into any opening in the seam or cover material by more than 6
mm.
8.3.2.3 | Test methods
Slippage of threads of mattress covers made of woven fabrics
Decorative stitches and quilting stitches are excluded from this requirement.
8.3.2.3.1 The test shall be carried out on a sample from the outermost mattress cover. If there are PASS
different covers or seams, all shall be tested. The test sample shall be as shown in Figure 10.
Carry out the test in accordance with EN ISO 13936-2 maintaining a (60 * 2) N force for (60 +
2) s. After testing, measure the slippage of threads under a (5 + 2) N force.
Tensile strength test for covers made of other materials
Decorative stitches and quilting stitches are excluded from this requirement.
The test shall be carried out on a sample from the outermost mattress cover. If there are
8.3.23.2 | . PASS
different covers or seams, all shall be tested.
The test sample shall be as shown in Figure 10.
Carry out the test in accordance with EN 1SO 13936-2, increasing tensile force until rupture.
Strength of slide (zip) fastener
The test shall be carried out on a sample from the outermost mattress cover. If there are
different covers or seams, all shall be tested.
§:3283 The test sample shall be as shown in Figure 11. o
Carry out the test in accordance with EN 1SO 13936-2 maintaining a (60 £ 2) N force for (60
2)s.
Test of seams
The test shall be carried out according to EN 71-1 on the mattress as delivered.
Attach the clamps at the most onerous position of the mattress cover not less than 30 mm
8.3.2.3.4 apart and equidistant to the seam.
Apply a force of (70 £ 2) N gradually over a period of approximately 5 s. Maintain the force for PASS
10s.
Determine whether it is possible to insert the front part of a 12 mm diameter rod under a
force of 10 N or less.
Hazards due to edges and protrusions (see A.4.6)
8.4 . ' . PASS
Mattresses shall not have sharp edges or points protruding before and after testing.
8.5 Structural integrity (see A.4.7)
Shrinkage
After cleaning/washing and drying twice according to the manufacturer's instructions,
8.5.1 . . . . PASS
shrinkage of the fabric covering materials should not prevent the reattachment of removable
fabrics and the dimensions of the mattress should still meet the requirements of 8.1.
8.5.2 Hazards due to deformation of the filling
Requirements
This requirement does not apply to mattresses with a thickness of less than 30 mm,
8.5.2.1 | mattresses and mattresses with a filling thickness of less than 30 mm. PASS
Before and after the durability test in 8.5.2.2, the mattress shall comply with the requirements
of 8.2.3 — Firmness of the mattress.
Test method
8522 Both sides of the mattress shall be tested if they are different construction, unless one side of PASS
the mattress is clearly not suitable as a sleeping surface.
Place the mattress on the measuring Table (5.1) with stops (5.2) to prevent it from sliding.
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Apply a 300 N vertical force by means of the loading pad (5.4), to the points B and C described
in 8.2.3.2 on the sleeping surface of the mattress. If both sides shall be tested, the point C
shall be at the same location on both sides.

Apply the test force for 10 000 cycles at each point B and C, see Figure 7.

Allow the mattress to recover for at least 5 h and carry out the test of 8.2.3.2.2 on point B and
C.

Annex A
Rationales
General
This informative annex has been included with the purpose of providing the rationales for the
A.l inclusion of some of the requirements given in this standard. PASS
Where appropriate clause numbers in the standard are given in this annex and the relevant
reference for the annex is given in the normative part of the standard.
Chemical hazards (Clause 6)
A2 Children up to the age of 24 months spend a considerable amount of time both mouthing and PASS
) chewing. It is important that quantities of certain elements, which may have a harmful effect
if a child has access for mouthing and chewing, should be limited.
Thermal hazards (Clause 7)
If a mattress should come close to, or be in contact with an ignition source the carer should
be able to remove the child before injury occurs. If there is a possibility that the mattress will
come in contact with a source of ignition any rate of spread of flame should be extremely
slow.
Cot mattresses should be composed of materials which do not burn if directly exposed to a
flame or sparks or if they do ignite, burn with a low rate of spread of the flame.
As reducing burning and ignition properties of mattresses will require using flame retardants
posing chemical hazards it has been decided to find relevant test methods and requirements
that avoid chemical hazards (risks).
It is to be noted that EN 716-1 applicable to children's cots includes in Clause 6 Marking, a) a
A.3 requirement for a warning. PASS
Different sources of ignition have been considered:
— application of cigarette test in accordance with EN 597-1: e.g. a parent dropping a cigarette
may be considered the most likely ignition source in a cot mattress.
— Surface flash where the flame spreads across the surface of material without the substrate
burning could occur if a lighted match is in contact with the cot mattress. As a requirement
for surface flash is already part of EN 716-1 it is proposed to keep the requirement and test
method for EN 71-2.
The requirements of all proposed tests can be fulfilled without using flame retardants, as a
result these requirements should not give negative health or environmental effects.
A4 Mechanical hazards (Clause 8)
A4l General
There is a wide range of mechanical hazards from which a child requires protection.
Entrapment hazards (8.1)
Ad.2 Entrapment hazards occur when a child becomes trapped in a static gap and the child does N/A

not have the ability to extract itself. These hazards should not be confused with those gaps
between moving parts.
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The cot mattresses should completely cover the cot base to prevent entrapment of the torso,
head and neck in the cot base. This requirement is fulfilled when a maximum tolerance is
given on the nominal dimensions of the mattress. Consistency with EN 716-1 is necessary, as
the standard gives a statement in the instructions for use as follows:

Clause 6 1) “The length and width shall be such that the gap between the mattress and the
sides and ends does not exceed 30 mm.”

The dimension given by the requirement also covers entrapment of limbs, feet and hands in
spaces between the mattress and the sides of the cot as well as asphyxia of the child whose
head or torso is entrapped between the mattress and the sides of the cot.

Gaps caused by the child by standing on the mattress or walking in the cot are covered by the
suitability of the mattress for which dimensional requirements have been provided and by
the requirements of EN 716-1 regarding gaps between the slats of the cot base.

See also A.4.7 Structural integrity.

A43

Entanglement hazards (8.1.3)

If cords, ribbons and narrow fabrics are sufficiently long to encircle a child's neck there is a
risk of strangulation. Loops which can pass over a child's head also present a risk of
strangulation.

The length of cords, ribbons and parts used as ties and the size of the loops has been limited
to prevent this hazard.

N/A

A.4.4

Suffocation hazards (8.2)
If a child’s external airways, mouth and nose are blocked simultaneously, air cannot pass into
the child’s lungs and brain damage can occur.

The requirements in 8.2.1 are intended to cover the hazards associated with labels and
plastic decals.
The hazards from impermeable layers of the mattress that may cover both the mouth and
nose are addressed by the firmness test (8.2.3).

N/A

A.4.5

Choking and ingestion hazards (8.3)

Choking is a serious hazard which can occur when a child’s internal airways are blocked and
its breathing is impeded so that air cannot pass into the lungs, which can lead to brain damage.
Ingestion hazards result from small components passing into the child’s digestive system,
which can cause toxic contamination or an internal blockage or lacerations.

The requirements given limit the size of components on the mattress that are either
detachable or could be pulled off by the child.

Filling material could pose a choking hazard if it is accessible to the child. Covers should
withstand stress from foreseeable use by the child, taking into account the possibility of fibers
passing through the seams and the strength of the seams. Requirements to check strength of
the seams and avoid any possible access to the filling material have been developed.

N/A

A.4.6

Hazardous edges and protrusions (8.4)
Sharp edges and protrusion could cause cuts, lacerations or abrasions to the child’s skin or
could cause punctures to the child’s skin or eyes.

PASS

A.4.7

Structural integrity (8.5)

Any major failure of the structure of the mattress could cause injury to the child.
Requirements for physical and mechanical properties of the material of the mattress have
been introduced to avoid entrapment hazards and deformation of the filling resulting in a
loose cover.

Entrapment hazard has been recognized as being created by the change of the dimensions of
the mattress as a result of shrinkage.

PASS
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Deformation of the filling resulting in a loose cover can create suffocation hazards.
Requirements for the firmness of the mattress before and after durability tests have therefore
been introduced. The requirements on hazards due to the deformation of the filling do not
apply to mattresses that are less than 30 mm in thickness and mattress toppers. As these
requirements are not applicable to this type of mattresses, therefore the durability is not to
be carried out.

Sample Image

***END OF REPORT***
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