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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
through ISO technical committees. Each member body interested in a subject for which

carried out
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 [procedures used to develop this document and those inmtended for i Orther ma
desdribed in the ISO/IEC Directives, Part 1. In particular the different approval criteria.ie

fImenance are

bded for the

diffdrent types of ISO documents should be noted. This document was drafted in accondarce with the

Atteption is drawn to the possibility that some of the elements of this documént may be the subject of
patent rights. ISO shall not be held responsible for identifying any or all suchipatent righty. Details of

e ISO list of patent declarations received (see www.iso.org/patents);

Any|trade name used in this document is information given for thé tonvenience of users a
congtitute an endorsement.

For jan explanation on the meaning of ISO specific terms*and expressions related to
assegsment, as well as information about ISO’s adherence to the WTO principles in th
Bariliers to Trade (TBT) see the following URL: Forewetd - Supplementary information

The rommittee responsible for this document is ISO/TC 136, Furniture.

patent rights identified during the development of the document will'bein the Introdudtion and/or

nd does not

conformity
ke Technical

Thig second edition cancels and replaces ‘the first edition (ISO 9221-2:1992), which has been

techpnically revised.
ISO $221 consists of the following parts,under the general title Furniture — Children’s high
— Part 1: Safety requirements

— Part 2: Test methods

Chairs:

© ISO 2015 - All rights reserved
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Introduction

This part of ISO 9221 has been prepared in order to specify test methods to provide assurance that
children’s high chairs comply with the requirements in ISO 9221-1.

The tests are designed to evaluate properties without regard to materials, design/construction, or
manufacturing processes.

vi © ISO 2015 - All rights reserved
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Furniture — Children’s high chairs —

Part 2:
Test methods

1

This
chai

2

The
indi
refel

ISO
pock

3
For 1

3.1
chil
free
child
her

3.2
crot
stra

copeE

part of ISO 9221 specifies test methods for the assessment of the requirements,of) chi
s.
Normative references

following documents, in whole or in part, are normatively refereneed in this docum
pensable for its application. For dated references, only the edition cited applies. H
ences, the latest edition of the referenced document (includinglany amendments) appli

y619-2, Rubber, vulcanized or thermoplastic — Determination/of indentation hardness — |
et meter method

Terms and definitions

he purposes of this document, the followingterms and definitions apply.

Aren’s high chair

standing chair that elevates the child to approximately dining table height, intended for]

from 6 months to 36 months ofage who is capable of remaining in a sitting position d
whn coordination

ch restraint
b or bar passing between the legs of the child which prevents the child from slipping foq

the high chair

3.3
inte
asse
and

pral harness
mbly intended to retain the child in the high chair comprising either a crotch restraint,
shoulder straps or comprising straps that pass over the child’s shoulders and between th¢

3.4

Idren’s high

ent and are
or undated
bS.

Part 2: IRHD

holding the
ue to his or

ward out of

waist strap
e child’s legs

waist belt
strap, which when fastened, fully surrounds the child’s waist

3.5

waist strap
strap, which when fastened, goes from one side of the child to the other passing in front of the child’s waist

3.6

opening

spac

e between structural members or components
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3.7

shear and squeeze points
gaps which can cause harm to parts of the body and which occur when two parts close together or open
during relative movements

3.8

locking device

device whic

3.9
locking me

h is mounted on a frame and which will maintain parts of the frame in position of use

chanism

mechanism
Note 1 to ent

3.10

junction line

intersectior

COMPpOSed by a I0CKING deVICe and ONne or IMOTE Operating devices

ry: An action deactivates the locking devices, e.g. pushing a button, pressing a lever or turning'a |

| of the seat and the backrest

Note 1 to en

Note 2 to en

4 Gener

4.1 Preliminary preparation

The tests
manufactuy

If the prody
(e.g. table 4
tested acco

The tests sh
the temper3

The high ch
according t
configurati
position of

Knock-dow

4.2 Dete

|

ry: See Figure 1.

ry: The method for determining the junction line can be found in 4.2,

al test conditions

ire designed to be applied to a high chaig\that is fully assembled according to
er’s instructions and ready for use.

ct can be converted to other productset falling within the scope on this part of ISO
nd small chair, adult chair, swings,booster seats, etc.), these configurations shall nd
rding to this part of ISO 9221.

all be carried out in indoor afabient condition with a temperature between 15 °C and 25
ture lies outside this rangg)its maximum and minimum shall be recorded in the test re

air shall be tested ascdelivered. If the high chair is a knock-down type, it shall be assem
p the instructions(upplied with it. If the instructions allow for different adjustmen
bns of components*(e.g. inclination of the backrest, height of the seat, position of the
rastors/wheels, etc.), the most onerous combination shall be used for each test.

rmination of the junction line

knob.

the

D221
t be

PC. If
bort.

bled
S or
tray,

h fittings-shiall be tightened before testing. Further re-tightening shall not take place unless
this is specificallysrequired by the manufacturer’s instructions.

The junction line is shown in Figure 1.

Where the backrest and the seat do not meet, the junction line is the projection of the backrest onto the
seat (see Figure 1).

© ISO 2015 - All rights res
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Key
LL Junction line
backrest
beat

Figure 1 — Junction line

Whan the seat unit is in the form of a hammock, then a theoretical junction line, “LL”, is determined as
shoyn in Figure 2. The junction line may vary when the bacKrest is adjusted in different pogitions.

AC=CB

Key
AA top edge of the'backrest
BB front edge of the seat
LL Junctionline

CL yeértical projection of C on the hammock

Figure 2 — Junction line for seat units in form of a hammock

4.3 Testsequence

All tests shall be carried out on one sample and in the order laid down in this part of ISO 9221 except for
the test in 6.9, which shall be performed at the end of the whole test procedure.

© IS0 2015 - All rights reserved 3


https://standardsiso.com/api/?name=9b802c92884baf4df6241264b591391b

ISO 9221-

2:2015(E)

4.4 Tolerances

Unless otherwise stated, the following tolerances apply:

— Forces:

— Masses

+5 %;
: 0,5 %;

— Dimensions: +1,0 mm;

— Angles: +2°%

— PositioIlmg of loading pads: £5 mm.

The forces

5 Teste

ay be replaced by masses. The relationship of 10 N = 1 kg shall be used.

quipment

5.1 Gendral

Unless othe

dependent ¢nly upon correctly applied forces and not upon the apparatus.

The test fo

"ces in the static load tests shall be applied sufficiently slowly to ensure that negli

dynamic fofces are applied.

5.2 Test

dummy

rwise specified, test forces may be applied by any suitable device because resultq are

bible

A rigid cylinder 200 mm in diameter and 300 mm in height, having a mass of 15 kg and with its cgntre

of gravity 1

harness anghorage points shall be provided. Thesé&shall be positioned 150 mm from the base and

to each othg

r around the circumference (see Figlire 3).

50 mm above its base. All the edges of the-cylinder shall have a radius of 5 mm. Two sjfety

180°

© ISO 2015 - All rights reserved
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Key
1  top edge of the backrest
2 front edge of the seat

5.3 | Impact hammer

300 45

Figure 3 — Test dummy

A striker in the form of’acylindrical object having a total mass of 6,5 kg, supported from p pivot by a
stee| tube of 38 mm ifi-diameter and with a wall thickness of 2 mm (see Figure 4). The distarjce between
the pivot and the centre of gravity of the striker shall be 1 000 mm. The pendulum arm shalll be pivoted

by aflow friction Bearing.

© ISO 2015 - All rights reserved
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Dimensions in millimetres
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Key

1  pendulym head, steel mass 6,4 kg

2 hardwog¢d

3 rubber 30 IRHD (see I1S@ 7619-2)

4 pendulum arm, length*950 mm; high tensile steel tube ® 38 mm x 2 mm; mass 2 kg + 0,2 kg
5 pivot pojnt

Mass of assembly, (Bes. No 1,2 and 3): 6,5 kg + 0,07 kg

rigure 4 — Impact hammer

5.4 Loading pad

A rigid cylindrical object 100 mm in diameter having a smooth hard surface and rounded edges with
radius of 12 mm.

5.5 Small loading pad

A rigid cylindrical object 30 mm in diameter and at least 10 mm in thickness having a smooth hard
surface and rounded edges with radius of (0,8 + 0,3) mm.

6 © IS0 2015 - All rights reserved
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Stops to prevent the article from sliding but not tilting, no higher than 12 mm except in cases where the
design of the item necessitates the use of higher stops, in which case the lowest stops that will prevent
the item from moving shall be used.

5.7

Floor surface

Horizontal, flat and rigid plane with a smooth surface. For the tests according to 6.2 and 6.18.3, a rubber
mat 2 mm thick, with hardness (75 + 10) IRHD according to EN ISO 868, ISO 7619-1 or ISO 7619-2, shall

beu

ed on a concrete floor

5.8

Stop
desi

Beams

s to prevent the article from sliding but not tilting, no higher than 12 mm exceptin case
bn of the item necessitates the use of higher stops, in which case the lowest stops that

the item from moving shall be used.

5.8.

Abe
of 0,

NOT

|  Beam for stability test and for measurement of the lateral protection length

Am, not less than 900 mm long, with a square section of (25  1)}+hm x (25 £ 1) mm and
b kg + 10 g.

1 020 mm and a wall thickness of 2 mm complies with these reguirements.

5.8.1
A be

5.9
Coné

mea

7 min mm, 12 mm

. Beam for height of lateral protection test

Aam, 86 mm wide with a mass of 0,5 kg + 10\g:

Slide gauges
s with an angle of 30° + 0,5° made of plastics or other hard, smooth material mounte

suring device (see Figurew5). There shall be four cones having diameters 5 mm

-0,1 0 0
0 0,1 mm, and 18 mm +0,1 mm.

s where the
ill prevent

with a mass

) An aluminium beam with a square section of 25 mun' x 25 mm, with a length of approximately

d on a force
-0,1

o mm,

© ISO 2015 - All rights reserved
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f [ —
—( ;‘ 1 §§ = ¢
,_—F”'H--F-"E; /-""F_---#T -
e |
—-aa_’;_—'d_-:d —————— — :-C-:':. —_—— _'-C__ ;E,r} —_——— -
H-_,__\_HH-‘!';-% = H,___H_h }
Figure 5 — Example of slide gauges

5.10 Force-measuring device
E.g. a dynathometer.
5.11 Test Joad
Cylinder of p kg mass and 100 mm diameter,
5.12 Smalll parts cylinder
Small parts(cylinder for assessment of small components, having dimensions in accordance with Figure 6

© ISO 2015 - All rights reserved
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Dimensions in millimetres

5.13 Small torso probe

57,1

01
@31,7 '
|
4 |
l{ 1
¢ |
b § H
(= =} I
+ ] |
=t ; 1
& |
b 11
1
¢ |
H i
1
1

oy o
+0.,1
0

Figure 6~ Test cylinder

The jsmall torso probe shall be made from plastics or other hard, smooth material with dimensions as

shown in Figure 7.

d
-GEH-

IR
7

Dimensions i

h millimetres

Key

1 handle
a 86

b 40

c 120

© ISO 2015 - All rights reserved
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5.14 Device for measuring the angle, the length and the height of the backrest and the
height of the lateral protection

10

pivot ho
base bo4
allowed

s

51*——4}1
i

Dimension in millimetres

=

e

q:;’/ 232

JI_
|
200

rd: 9 mm, plyWwood or hardwood
cut-offfer crotch restraint

measuring device - reclining board: 30 mm x 12 mm hardwood
Pivot pin: 5 mmx 60 mm steel or other hard material

Figure 8 — Device for measuring the backrest angle, length and height
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I
L “i’} |
W//// ///Af”////////}
\

Key
1  peatframe
2 fngle to be measured
3 testdummy (see 5.2)
4  measuring device
L length of the backrest
H height of the backrest

Figure 9 — Measurement of the back rest angle, length and height
5.13 Legprobe
A cytimdricat probe witiradiameterof 38 and a tengtitof at teast 76 -

5.16 Wedge block

Ablock with smooth surfaces and with dimensions according to Figure 10, made of hard, smooth material.

© IS0 2015 - All rights reserved 11
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Dimensions in millimetres

+0,5
=05

76

v

a) Top view
140%05
]
w0
b
eq| €
[¢a]
=]
i ]
y 7
b) Front view c) Side view

Figure 10 — Wedge block

6 Test procedures

6.1 Gendral

Before beginning the tests;visually inspect the high chair thoroughly. Record defects so that they are
not assumefl to have been caused by the tests.

6.2 Impdct test

The high chairishall be plqrpd inthe normal pasition of use on the floor surface (cpp ﬂ) with thel legs
against stops (see 5.6) opposite to the direction of the force.

Adjust the impact hammer (see 5.3) to fall from a height of 116 mm. The hammer shall strike the
structure at the impact point, when the arm of the impact hammer is vertical (see Figure 11).

The impact hammer shall strike, from the outside, the centre of the uppermost point of the back, the
front, and both lateral protections.

If the high chair overturns during the test, it shall be allowed to fall freely on the floor surface (see 5.7).
Repeat the test on the backrest only from the inside of the high chair in the same manner as above.

The test shall be carried out for a total of 10 times at each point.

12 © IS0 2015 - All rights reserved
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6.3

Operate any locking or attachment mechanism 300 times.

Before and after carryifigout the test, measure the force required to operate the mechanism.

6.4

Plac

App

If the-h

IS0 9221-2:2015(E)

Figure 11 — Impact test

Durability of the locking.mechanism

Strength of the locking mechanism
e the high ¢hair on the floor with the test dummy (see 5.2) in the centre of the seat.

y aforce of 200 N at the point and in the direction considered most likely to fold the high chair.

iraolh—alh-aiied daetatils T Lol rs il o €110
< lllsll CITAIT LUITUS LU LUIIL, STUUT T IL T d TITJAIITICT VVIIICIT UUTS TIUL l.ll CVUIIU LT lUl\.lllls.

Record whether the high chair collapses.

6.5

Small parts

Apply a tensile force to the component to be tested through a clamp or other suitable means. The
force shall be

— 50 N, where the largest accessible dimension of the component is less than or equal to 6 mm, and

— 90 N, where the largest accessible dimension of the component is greater than 6 mm.

© IS0 2015 - All rights reserved 13
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Apply the force gradually over 5 s and maintain for 10 s. If the component has become detached, check

whether the component fits wholly within the cylinder (see 5.12).
6.6 Openings

6.6.1 Openings between moving parts

Check if the 5 mm slide gauge penetrates the gap with a force of no more than 30 N.

If the 5 mm slide gauge penetrates, check whether the 18 mm slide gauge (see 5.9) with an applied force

of up to5N pnhnfr‘nfnc the gap

6.6.2 Other openings

Check whether the 7 mm slide gauge with an applied force of up to 30 N enters 10 mm or more intd

any

accessible dpening in any possible direction. If the 7 mm slide gauge enters 10 mm or @nore, check iff the

12 mm slid¢ gauge enters 10 mm or more with an applied force of up to 5 N.

Check whether the opening/closing distance is always less than 5 mm. If greater than 5 mm, c
whether th¢ opening/closing distance is less than 12 mm under a force of 50 N

Check whether the small torso probe (see 5.13) with an applied forcé<f up to 30 N enters into
accessible dpening located above the seat. The probe shall be insertediin a straight direction along
longitudinal axis of the probe.

6.7 Strength of harness/belt attachment points

With the sdat of the high chair fixed rigidly in its upright position, gradually apply a force of 1

heck

any
r the

b0 N

within 5 s apd maintain it for 1 min in the direction of normal use to each of the harness/belt attachinent

points, in tyrn.

6.8 Strength of components of the restraint system

Gradually apply a force of 150 N withift\5°s to each component of the restraint system, in turn,
maintain it for 1 min in the direction@gst likely to cause failure.

6.9 Slippgage of straps of the restraint system

Remove approximately 125-mm of the restraint system on both sides of the adjustment syj
from the pioduct.

Fix one of the ends that was fixed to the high chair to a clamping device in such a way that the strap
the adjustnlent system hang freely.

The distanfé<between the clamping device and the point at which the force is applied sha

and

tem

and

1 be

approximately 200 mm. The adjustment system shall be approximately in the middle point between the

clamping device and the point to which the force is applied.

Apply a force to the other end that was fixed to the high chair as described below.

The strap shall be under tension in the same way it is intended when the restraint system is in use.
Gradually apply a force of 10 N within 5 s to the strap and keep it for (10 + 1) s.

Remove the force.

Draw a line across the width of strap flush with the adjustment system. Other means of establishing the

measurement are also accepted.

Gradually apply a force of 150 N within 5 s to the strap and keep it for (60 * 2) s.

14 © IS0 2015 - All rights reserved
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ove the force.

Draw a line across the width of the strap in the same manner as mentioned above (on the same side of
the adjustment system).

Remove the strap from the adjustment system. Measure the distance between the centre of the two
lines drawn flush with the adjustment system.

Record this distance as the slippage.

6.10 Backrest tests

6.10

Posi
closé
shoy

Recd

6.10

Posi
rear
the ¥

Recd

6.10

Posi
rear
that
shoyj

Recd

6.10

Adju
posi
the f

of thee backrest/at a point 50 mm below its top edge for 1 h.

6.11

.1 Determination of backrest angle

e to the backrest as possible and position the test dummy (see 5.2) centrally on the ba
n in Figure 9. Ensure that the reclining board is resting firmly against the backrest.

rd the backrest angle as the angle between the reclining board and the horizontal.

.2 Determination of backrest height

Fion the device shown in Figure 8 on the centreline of thé.seat of the high chair as far
as possible and locate the test dummy centrally on the base board as shown in Figure
rertical distance between the top of the backrest and the surface of the seat, as shown i

rd the height of the backrest.

.3 Determination of length of reclinable backrest

Fion the device shown in Figure 8 on the’centreline of the seat of the high chair as far
as possible and locate the test duminy centrally on the base board as shown in Figuj
the reclining board is resting firmly against the backrest. Measure the length of the h

bn in Figure 9.
rd the length of the backrest.

4 Strength of reclinable backrest mechanism

st the backrest,te the middle of its adjustment range or, for backrests with only tj
Fions, adjustthe’backrest in the most upright position. With the base of the high chaij
loor, apply through the loading pad (see 5.4) a rearward force of 100 N perpendicular t

| Seat vertical static load test

fion the device for measuring the angle (see 5.14) on the centreline of the seatjof the hjigh chair as

se board as

toward the
| 9. Measure

h Figure 9.

toward the
te 9. Ensure
ack rest, as

o possible
secured to
b the centre

Position a mass of 40 kg, distributed over an area of 150 mm x 150 mm on the centre of the seat.
Maintain the load for 1 min. Lift the high chair clear of the floor at the point of balance on the lateral
protection. Maintain the high chair off the floor for 1 min. Remove the load.

6.12 Footrest vertical static load test

Position a mass of 20 kg, distributed over an area of 75 mm x 150 mm on the centre of the footrest.
Maintain the load for 1 min. Remove the load.

© ISO 2015 - All rights reserved
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6.13 Lateral protection measurements

6.13.1 Determination of lateral protection height
Position the testload (see 5.11) on the centreline of the seat with an edge in contact with the junction line.
Position the beam (see 5.8.2) across the lateral protections with the 86 mm side in a horizontal position.

Measure the minimum height of the lateral protections as the vertical distance between the under
surface of the beam and the under surface of the test cylinder (see Figure 12).

3 % T
n : \ H"-. "ulllll'

\ '. ’1{_
R

H‘-ﬁh e 50 M \——— \—

I'||! lIIII T— IIIII ‘IIIII 2 £ I'I\I llr__,_.,-—ﬂlll _2 £~
V-2 < \\ :‘ A
\ T o T . 45 5 \\__f =
g 1
a) Non flat lateral b) Horizontal lateral c) Inclined .lateral
protection protection protection

1 testbeapm (see 5.8.2)
2 testload
3 length of the lateral protection
h lateral pjrotection height

Figure 12 — Lateral protection height measurements

6.13.2 Detfermination of lateral' protection length
This test m¢thod applies onlyto high chairs fitted with active restraint system.
Position thgbeam (see 5:8:1) horizontally with one edge in contact with the front of the lateral protecttion.

In cases whiere thelatéral protections do not have a constant height (see Figure 14), the test beam $hall
be placed at the point in which their height (measured according to 6.13.1) is at least 140 mm.

Check if thé_wertical projection of the Pdgp of the heam in contact with the lateral profection falls
outside the area between the crotch strap and the backrest.

Measure the maximum horizontal distance from the centre of uncompressed backrest to the beam,
parallel to the centreline of the seat (see Figure 13).

Record this distance as the length of the lateral protections.
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a) Top view b)-Sid€ view

Key

1 peatcenter line

2 packrest

3 |ateral protection

4 horizontal line

5 festbeam (see 5.8.1)

d length of lateral protection

Figure 13 — Measurement of the length of lateral protection
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Dimensions in millimetres

Key

1 seat

2 backresf
3 lateral p
4 horizon
5 140 mm
6 testbea
d lengtho

Figure

6.14 Leg ¢
6.14.1 We
Restrain th

Position th(f

onerous p
perpendicy

Gradually p
straight dir

rotection

al line

(see 6.13.1)

m (see 5.8.1)

f lateral protection

|4 — Measurement of the length of lateral:protection in the case of non-horizonta
lateral protection

penings test

ge block test

b high chair in such a waylit cannot slide on the floor or tip over.

sition and plaee ‘its tapered part against the leg opening, keeping its main
lar to the opening.

ull the wedge block by its hook with a force of 30 N from the outside of the high chaiy
pctionalong the wedge block main axis.

6.14.2 Gapsbetween leg openings

wedge block (s€e)5.16) on the seat. Rotate it along its main axis to attain the most

axis

ina

Insert the leg probe (see 5.15) into one leg opening with its main axis perpendicular to the opening.

Move the probe along the leg opening perimeter, keeping it with its main axis perpendicular to the leg

opening, to

Check if the

simulate the movement of the leg of a child seated in the high chair.

leg probe can pass freely from this leg opening to the other.

6.15 Measurement of the distance between the backrest and the crotch restraint

Adjust the backrest to the most upright position and the crotch restraint to the position furthest from

the backres

18
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Measure the horizontal distance between the front surface of the uncompressed backrest and the
crotch restraint 50 mm above the lowest point on the uncompressed seating surface along the
centreline of the seat.

6.16 Measurement of the distance between the backrest and the horizontal member

Position the test load (see 5.11) on the centre line of the seat and with an edge in contact with the
junction line. Position an additional mass of (2,5 + 0,1) kg on the test load.

During the test, a force of 40 N shall be applied by the small loading pad(s) (see 5.5) to horizontal
members and backrests made of flexible or upholstered material.

Meapure the maximum horizontal distance along the centre line from the inner edge of\th¢ horizontal
menjber to the backrest (see Figure 15).

Recqrd this distance as the distance between the backrest and the horizontal member.

| |

el

a) Top view b) Side view

Key

1  peatcentreline

2 packrest

3 horizontal member

4 horizontal line

d fistance between the horizontal member and the backrest

Figurel5 — Measurement of the distance between the backrest and the horizontallmember

6.17 Stability tests

6.17.1 General

For the stability tests in 6.17.3 and 6.17.4, the beam (see 5.8.1) shall be attached to the high chair in a
manner so that the weight of the beam is balanced, i.e. the beam and its fixings shall have no influence
on the stability of the high chair. The beam shall be attached in such a way that, when the load is applied
to it, it is horizontal.

6.17.2 Positioning

Place the high chair on the floor surface (see 5.7).
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