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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.

Internatignal Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Par

The main| task of technical committees is to prepare International Standards. Draft Intétnatio
Standardg adopted by the technical committees are circulated to the member bodies|for voti

[ 2.

hal
ng.

Publicatign as an International Standard requires approval by at least 75 % of the member bodfies

casting a yote.

In other c
technical

An ISO/PAS or ISO/TS is reviewed after three years in order to decide whether it will be confirmed

an IS

experlts in an ISO working group and is accepted for publication if it is-approved by more than 5(
of thefmembers of the parent committee casting a vote;

an IS
techn

comnjittee casting a vote.

a further
ISO/TS is

transforn]ed into an International Standard or berwithdrawn.

Attention
patent rig

ISO/TS 29584 was prepared by Technical Committee ISO/TC 160, Glass in building, Subcommittee S(
Use considerations.

rcumstances, particularly when there is an urgent market requirementfor’such document
fommittee may decide to publish other types of document:

D Publicly Available Specification (ISO/PAS) represents an agreement between techni

D Technical Specification (ISO/TS) represents an agreement between the members o
ical committee and is accepted for publication if it istapproved by 2/3 of the members of

three years, revised to become an Internatienal Standard, or withdrawn. If the ISO/PAS
confirmed, it is reviewed again after afurther three years, at which time it must either

is drawn to the possibility that somie of the elements of this document may be the subject
hts. ISO shall not be held responsible for identifying any or all such patent rights.

5, a

cal
%

f a
he

for
or
be

of

© ISO 2012 - All rights reserved


https://standardsiso.com/api/?name=569492462c809e6932c7e9fcba6c45f6

ISO/TS 29584:2012(E)

Introduction

This Technical Specification has been prepared as a means of detailing the differences and similarities
in pendulum impact tests for the classification of safety glass.

The traditional impactor has been alead shot-filled leather bag. This has been found to suffer from ageing
or shape change and variability in the energy transfer into the test piece if not properly maintained. It
has been found that there can be wide variation in the supporting frame or sub-frame.

Duringtheirwork, CEN /TC129, Glassin building; WG 13, Safety testmethods; examined some ofthe problems
asgociated with the lead shot-filled leather bag impactor and the supporting frame. CEN/T¢\129/WG 13
prépared EN 12600[5], that uses an impactor consisting of steel masses and two tyres.

The primary objectives in developing the new impactor for the evaluation of safety glass can be
sunmarized as follows:

a) | elimination of the differences between:

1) taped and untaped lead shot bags,

2) lead shot bags and bags filled with sand or glass beads;
b) | ageing of lead shot bag;

c) | elimination of the use of lead shot;

d) [ harmonization of national impact test methods.

© IS0 2012 - All rights reserved v
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TECHNICAL SPECIFICATION

ISO/TS 29584

:2012(E)

Glass in building — Pendulum impact testing and
classification of safety glass for use in buildings
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Scope

pact performance of safety glass. Use of the methodologies in this Technical Specification im
broducibility of test results and gives a common basis of classification. The aim is for the pe
blass products manufactured and tested in various countries to be better understood’and

lis Technical Specification evaluates, by means of soft body impactors, safe breakage charact
zing products intended to reduce cutting and piercing injuries to persons through accident

lis Technical Specification defines two types of soft body impactor. The tfaditional shotbag i
ailed both in terms of manufacture and maintenance in an attempt to 0vercome problems :
th such impactors becoming misshapen. The twin tyre impactor isdlso detailed.

is Technical Specification also describes the test equipment, excluding the impactor. A

calibrating the test frame is given. The benefit of calibrating the test equipment is the
reproducibility of the test results.

Thiis Technical Specification also details the classification of glass products. The classificati
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a)

b)
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bws information on the following to be given:

the maximum drop height at which the glass*either did not break or broke safely, i.e. in
similar to laminated glass or toughened glass;

the manner in which the glass would break, i.e. as toughened glass, laminated glass, anne
irrespective of whether or not the(glass was broken during the test;

the maximum drop height at-which the glass either did not break or broke safely, i.e. in
similar to laminated glasss

is Technical Specification’does not specify the intended use of the products, but provides
Classification in ternis bf the performance of the materials being tested. The impact energ

various levels of‘classification are designed to provide the intended user or the legislato
prmation to assist in defining the level of safety and protection required relative to the
ation at which the selected safety glass is to be used.

TE The eventual aim is to develop an International Standard covering the pendulum impac
ety glass for use in building. Such a standard could be cited as a normative reference, e.g.in 1SO 12

e-pendulum

broves the
-formance
hccepted.

eristics of
al impact.

mpactor is

hssociated

method of
increased

bn system

a manner

hled glass,

a manner
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y used for
r with the
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E testing of
543-2[3].

Normative references

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced

do

cument (including any amendments) applies.

ISO 48, Rubber, vulcanized or thermoplastic — Determination of hardness (hardness between 10 IRHD
and 100 IRHD)

ISO 2408, Steel wire ropes for general purposes — Minimum requirements

[SO 4251-1, Tyres (ply rating marked series) and rims for agricultural tractors and machines — Part 1: Tyre
designation and dimensions, and approved rim contours

©lI
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3 Terms and definitions

For the purposes of this document, the following terms and definitions apply.

3.1

safety glass
glass, which if fractured, gives fragments which are less likely to pierce or to cause severe cuts than
fragments of ordinary annealed glass

NOTE
EXAMPLE

3.2

Adapted from ISO 6345:199011], 6.4.

Laminated glass and wired glass.

safety gldzing material
glazingmdterial so constructed, treated or combined with other materials that, ifbroken by accidental hunj
contact, the likelihood of cutting and piercing injuries that might result from such contactsyminimized

3.3

soft bodylimpactor

impactor
EXAMPLE

3.4

hat is representative of a human body

A soft body impactor can be either a shot bag (see 6.1.3.1) or a twin tyre (see 6.1.3.2) type.

asymmetric material (1)

glass that
3.5

has different surface characteristics on opposite faces;e.g. patterning, coating

asymmetric material (2)

glass man|
materials

3.6

pfactured from laminations of glass or plasties'glazing sheet material together with interlaj
that are arranged in different sequential order and of varying thicknesses

drop height

vertical h
centre lin

3.7
crack-fre

bight from the horizontal centre\ihe of the impactor at the point of release to the horizon
e of the impactor when at restwertically

e particle

piece of glass that does not céntdin any cracks that run from one edge to another

NOTE

3.8
masking
temporar

See Figure 1.

I protective covering applied to the test piece for ease of transportation

an

yer

tal
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copsidered in many countries. The use of a soft body impactor,to represent a human body hg
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types of glass (see Clause 5).
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5.1
de

5.2

w§¢g
pa

5.3
mg

3 numbers of crack free particles in each piece of glass

(:L
Additionally, if particles are detached from the test piece up to 3 min after impact, they sha

Figure 1 — Example of crack free particles

Principle

fidental human impact with glass panes can be a source of injury. Thé classification of glas
ts ability to withstand impact and the consequences of the glass breaking under such impac

rulators, code officials, and other control organizations to specify glazing that reduces t
ting and piercing injuries. The test method defines thésafe breakage characteristics foi

5 the intent of this Technical Specification to bring'together the latest technology and unde
how safety glass is to be tested and to evaluate and classify the result. The test provides 3
fermining the retention characteristics and performances of various types of safety glazing

Test requirements

fined in either 5.2 or 5.3.

Numerous cracks appear, but no shear or opening is allowed within the test piece throug

igh no morethdn the mass equivalent to 10 000 mm?2 of the original test piece. The larg
Fticle shall weigh no more than the mass equivalent of 4 400 mm?2 of the original test piece

Theten largest crack-free particles collected within 3 min after impact shall weigh no mot
ssequivalent of 6 500 mm? of the original test piece.

s in terms
t has been
Is enabled
he risk of
" different

rstanding
means of
materials.

When tested by the method given in Clause 6, each test piece shall either not break or shall break as

th which a

+ 1) mm diameter sphete can pass when a maximum force of 25 N is applied (in accordance with Annex C).

], in total,
est single

e than the

6

Test method

6.1 Testapparatus

6.1.1 Main frame, constructed from welded or bolted, hot-rolled steel channel sections with rounded
edges, designed to present a rigid and flat surface to the sub-frame. See Figures 2 and 3. The lower cross
members shall be securely fixed to a concrete floor.

NO

TE Additional support to the frame can be provided, if required, by means of horizontal steel sections
fixed to an adjacent rigid wall (see Figure 2, key item 4).

© IS0 2012 - All rights reserved
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The dimensions of the main frame (see Figure 4) shall be:

— internal width: (847 £ 5) mm;

— internal height: (1910 + 5) mm.

rame
ng frame

or
al support member.
al suspension{device

Figure 2 — Test frame

Key

1 mainf
2 clamp
3 impac
4 option
5 option
4

© ISO 2012 - All rights reserved
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Key
suspension cable
traction cable

A

B

C | drop height
D | impactor distance from sample
E | support member

F1| optional support member

F2 | cross members

G | bracket (5 mm <d <15 mm)

6 | impactor angle from horizontal

Figure 3 — Side elevation of the main frame with the impactor

© IS0 2012 - All rights reserved 5


https://standardsiso.com/api/?name=569492462c809e6932c7e9fcba6c45f6

ISO/TS 29584:2012(E)

Dimensions and tolerances in millimetres

—_————————— e — . —

1910

847

Figure 4 — Dimensions-0f the front elevation of the frame

6.1.2 Clamping frame, fitted on tosthe main frame and used to hold the test piece in position for the
duration qf the test, consisting of two_rectangular parts which clamp the test piece along its perimeter. $ee
Figure 5. The inner part of the clamping frame is attached to the main frame.

The assernbly is held together by a clamping device. The clamping frame shall be suitably rigid| to
withstand the pressure exérted by the clamping device.

The dimensions of the-clamping frame shall be:

— internal width® (847 £ 5) mm;

— intergalheight: (1910 £ 5) mm.

Each part of the clamping frame shall be fitted with a strip of rubber. The rubber strips shall be the only
element in contact with the test piece and shall be (20 + 2) mm wide and (10 * 1) mm thick and have a
hardness of (60 + 5) IRHD in accordance with ISO 48.

NOTE Polychloroprene (neoprene) or a similar material is suitable.

6 © IS0 2012 - All rights reserved
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A | clamping frame e.g/~100 mm x 50 mm x 8 mm

B | rubber strips (20-£2) mm x (10 £ 1) mm

C | testpiece

D | outer partiofithe main frame e.g. ~100 mm x 50 mm x 8 mm
E | inner part'of the main frame e.g. <100 mm x 50 mm

6.1.3 Impactor, of type 6.1.3.1 or 6.1.3.2, suitable for use with the suspension device (6.1.4) and release
mechanism (6.1.5).

6.1.3.1 Lead shot bag.

6.1.3.1.1 General description. The bag (see Figure 6a) is a reinforced leather bag filled with chilled
lead shot of diameter (2,5 # 0,1) mm providing a total mass of (45 * 0,1) kg. See Figure 6a. The bag is
constructed of 1,5 mm thick pliable leather.

© IS0 2012 - All rights reserved 7
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6.1.3.1.2 Method of manufacture. See Annex A.

6.1.3.1.3 Maintenance. Inspect the shot bag impactor at intervals of 1 000 impacts and calibrate as
required. If the tape of the impactor is damaged (e.g. when glass fibres are apparent, or the leather bag
is visible), it shall be removed and replaced according to Annex A. When the deformation of the impactor
is beyond the tolerances, the impactor shall be reshaped manually. If the impactor cannot be restored to
within the tolerances, it shall be replaced.

Remove all glass particles embedded in the surface of the impactor.

The tolergnces of dimensions for the Impactor are SIowT T FIgUTe 6a-

8 © IS0 2012 - All rights reserved
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Dimensions and tolerances in millimetres

. :

IS

1 1
1\ 3 Y
1 \ ‘
= i :
NN\,
I 9 5
! S ;
1) 4 N
< 7
8
\ 9 I+
A
A\ 2
Y . R
A s\\)§
%
L — 4
. IS
H
Ill;ﬂ Y
OIS
| - = R
11
|
B c
|
Key
No. required Remarks
1 | eyenut 2 M10
2 | plane'washer 2 M10
3 | hexagonal nut 10 M10
4  spring washer 4 M10
5 sleeve nut 1 length: 25 mm; diameter: 32 mm
6  hose clamp
7  glass fibre-reinforced adhesive polyester tape width: 12 mm; thickness: 0,15 mm
3 rolls
(see Note 2)
8 leather bag 1 synthetic leather (see Note 1)
9 lead shot ~45kg  chilled shot, diameter: (2,5 + 0,1) mm
10 threaded metal rod 1 M10 Length : 400mm
11 metal washer 2 Thickness: 4.8 + 1.6mm Diameter: 76 + 3mm

© IS0 2012 - All rights reserved 9


https://standardsiso.com/api/?name=569492462c809e6932c7e9fcba6c45f6

ISO/TS 2

9584:2012(E)

NOTE 1 The bag is made of synthetic leather of thickness 1,5 mm by seaming up with two sheets of piece A [see
Figure 6 b)] and four sheets of piece B. The margin to seam between pieces A and B is about 4 mm. The Model SB-
4500 is the trade name of a product supplied by Wining KK. This information is given for the convenience of users
of this document and does not constitute an endorsement by ISO of the product named. Equivalent products may

be used if t

hey can be shown to lead to the same results.

NOTE 2 3 M N° 898 is the trade name of a product supplied by 3M Company. This information is given for the
convenience of users of this document and does not constitute an endorsement by ISO of the product named.

Equivalent

products may be used if they can be shown to lead to the same results.

Figure 6a — Plan of Shot Bag Impactor

Dimen|

Dimen

Key

1 Marginp to seam 16 mm

6.1.3.2

6.1.3.2.1

Continent
7. The tyre
dimensiot

sions of pieces A 65
130 13
L5 g o
= m)
JL — - ~~ == — %
— =) 1
(L B - - 1] 4
| - L ==/ =3
145 130 130 1w
65
1
sions of pieces B

12

12

Figure 6b —(Dimensions of pieces of Shot Bag Impactor

[win tyre impactor

General desceription. Impactor consisting of two pneumatic tyres, e.g. tyre 3.50-8/4PR1)
hl T7, in accordance with ISO 4251-1, with round section and flat longitudinal tread. See Figi
s shalkbe fitted to the rims of the wheels that carry two equal steel masses. The masses shall
led,socthat the total mass of the impactor is (50 + 0,1) kg.

or
ire
be

NOTE

[aah] 4 LY dodas : " A IS | . 1 iple QO 400 4 1 1 £ A IR |
TIIC Ly TT S5 PTUINTCU TUT UITS THIP AU LUT, " WINTT TI aLLUTUdIILT WILIN TS U Z 5 1=1, 1Id5 DTTITNM TUOUITU LU IT

ave

performance variations dependent on site and country of manufacture. This variation can cause problems with
the calibration, but has not been found to affect product classification.

6.1.3.2.2 Method of manufacture. An example of the impactor, using steel with a density of 7 830 kg/m3,

is shown i

n Figure 7.

1) Tyre 3.50-8/4PR (reference V47, V60, and V64) and Continental T7 are examples of suitable products
available commercially. This information is given for the convenience of users of this document and does not
constitute an endorsement by ISO of these products.

10
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6.1.3.2.3 Maintenance. Check the air pressure in the tyres in accordance with 6.4.3.
Remove all glass particles embedded in the surface of the tyres.

Inspect the state of the tyres regularly and replace when required.

Dimensions in millimetres

143

20 0,5
5

a) Plan b) Details of the mass

Key
No. required. Remarks

1 | eyebolt 2 M20
2 | hexagonal‘put 2 M20
3 | screw.spindle 1 M20 45 mm
4 | hexagonal nut 4 M20
5 | ‘ecllar 4
6  mass of density 7 830 kg/m3 2 See Figure 7 b)
7  pneumatic tyre 2 Tyre 3.50-8/4PR2
8 rim 2 250-8

Figure 7 — The twin tyre impactor

6.1.4 Suspension device. The impactor shall be suspended by means of a steel cable of diameter 5 mm
conforming to ISO 2408, from a bracket attached above the head of the main frame. The bracket shall be

© IS0 2012 - All rights reserved 11
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rigid to ensure that the point of suspension remains stationary during the test and shall be positioned to
permit the impactor to strike the centre of the test piece.

At the highest drop height, the angle, 6, between the taut suspension cable and the bracket shall not be
less than 14° (see Figure 3).

When the impactor is hanging freely, at rest, the distance between the impactor and the surface of the test
piece, d, shall not exceed 15 mm and shall not be less than 5 mm (see Figure 3) and the centre of area of
contact of the impactor shall be within 50 mm vertically and horizontally from the centre of the test piece.

U d Ll CICdSC Y C . C Dd U ClEdScC C d ClIdDIC C Dd U UODCId
itjoned at each of the specified drop height positions, and then to be released so that it swi
freely and|limpacts the test piece. The release cable shall be connected to the top and bottom ends of {
impactor by suitable links so that the raising force is applied at right angles to the axis of the impactor. The
release mechanism shall ensure that the release cable is maintained at the correct orientation at each of
the drop heights. An example of a release mechanism is given in Annex F.

6.2 Caljbration of test apparatus

The test gpparatus shall be calibrated in accordance with Annex B in orderfto ensure that the energy
transferrdd to the test piece by the impactor during the test carried out on a differentapparatusis consistent.

6.3 Test pieces

6.3.1 Ge¢neral

Each test|piece shall comprise a single pane of glass product and be representative of the norral
productiopn of the type of product submitted for test.

6.3.2 Dimensions of the test pieces

The test piieces shall have the following dimeénsions:
a) width: (876 £ 2) mm;

b) height: (1938 + 2) mm.

Results olptained with test pieces ‘of these dimensions are valid for classification purposes of the glass
product whatever the service’dimensions.

6.3.3 Number of testpieces

The test ghall be carried out at each drop height on four pieces of identical structure and the same
nominal thickness.

If the test|pieces are of an asymmetric material, their number shall be doubled unless they are intended
solely for installation in situations where the risk of impact is from one side only.

6.3.4 Preparation of the test pieces

Remove all masking and protection material from the test pieces and condition for a minimum of 12 h
at (20 £ 5) °C.

6.4 Impact test procedure

6.4.1 Testing shall start at the lowest drop height (see Table 1) and increase up to the drop height
appropriate to the class for which the material is intended (see 7.2).

12 © IS0 2012 - All rights reserved


https://standardsiso.com/api/?name=569492462c809e6932c7e9fcba6c45f6

ISO/TS 29584:2012(E)

6.4.2 The test shall be carried out at (20 £ 5) °C, i.e. room temperature.

6.4.3 Place each test piece in the clamping frame so that its edges are encased in the rubber to a
minimum depth of 10 mm. The test piece shall be firmly clamped within the sub frame.

Inflate both impactor tyres to a pressure of (0,35 + 0,02) MPa. Pressure shall be checked prior to testing
and every 4 h after the start of the test.

Raise the impactor to the lowest drop height (see Table 1) and stabilize. At the drop height, the suspension
cable shall be taut, and the axis of the impactor and cable shall be in line (see Figure 3).

Table 1 — Impact levels

Classification Lead shot bag Twin tyre
mm m
300 190
450 450
1200 1200

6.4.4 Release the impactor so that it falls with a pendular moyefment and without initial ve]ocity. The
dirfection of impact on the centre of the test piece shall be normal to the surface. If the impactor strikes
th¢ test piece more than once the test shall be deemed to be/invalid.

The masses of the twin tyre impactor shall not make contact with the test piece during the impact.

6.4.5 For asymmetric materials that are intended*for installation where the risk of impact is{from both
sides, carry out the test on both sides.

Fol asymmetric materials where the requined classification is for one face only, then solely the designated
fade shall be tested and this shall be reported in the test report.

6.4.6 Inspect the test piece after impact and note whether:
a) | it remains unbroken;
b) | it broke in accordanee with either the requirements of 5.2 or 5.3;

c) | it broke and fajléd-to conform to the requirements of 5.2 or 5.3.

6.4.7 If anyofthe initial four test pieces fails to conform to the requirements of 5.2 or 5.3, terfninate the
procedure, dfall four test pieces either do not break or else break according to the criteria givejn in 5.2 or
5.3, and itis fequired by the manufacturer to test the material to a higher impact level, increasg the drop
hejghtto the next level (see Table 1). Repeat the test on four more samples of the same material.

If 1) 4 g | 3 | 1 1 4] lofea) 1 |
T HIALTT IdT TTIINAITIITU UITUTURTL, LT SAIIIT SAIIIPIT{S ) IIIdy UT USTU.

6.4.8 Report all test results in accordance with Clause 8.

7 Classification

7.1 General
Glass conforming to this Technical Specification is classified in accordance with:

a) its performance under the impact test;

© IS0 2012 - All rights reserved 13
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b) the drop height at which breakage occurred;

c) thedrop height at which the product satisfied the specifications of 5.2;

d) the drop height at which the product satisfied the specifications of 5.3.

7.2 Drop height class

Glass shall be classified as follows:

/en

a) Class
in 6.4
b) Class
in 6.4

and 4

c) Class
in 6.4

450 mim with both impactors and 1 200 mm with both impactors.

7.3 Mo

If all test
mode of bt

a) Type
which

b) Type

c) Type
harm

NOTE

— Type

— Type

— Type

7.4 Per

The perfo
a(B)e

3 — material that conformstothe requirements of 5.2 or 5.3 when tested hy the method gi
at a drop height of 190 mm with the double tyre impactor or 300 mm with the lead shoth

2 — material that conforms to the requirements of 5.2 or 5.3 when tested by the method giv
at drop heights of 190 mm with the double tyre impactor or 300 mm with the lead shot |
b0 mm with both impactors;

1 — material that conforms to the requirements of 5.2 or 5.3 when tested by the method giy
at drop heights of 190 mm with the double tyre impactor or 300 mm with the lead shot b

le of breakage

pieces remain unbroken at the drop height appropriate tolits intended drop height class,
eakage shall be determined as per Annex E. The mode of breakage shall be described as folloy

A — Numerous cracks appear forming separate fragments with sharp edges, some
| are large;

B — Numerous cracks appear, but the fragments hold together and do not separate;

C — Disintegration occurs, leading to adarge number of small particles which are relativ
ess.

The descriptions of the mode of breakage are intended to convey the following information (see Annex]
A — mode of breakage typiealof annealed glass;
B — mode of breakage typical of laminated glass and wired glass;

C — mode of breakage typical of toughened glass.

formance classification

Fmance-¢lassification of a glass product shall be given as follows:

Ag,

ag

the

of

ely

where

a is the highest drop height class (7.2) at which the product either did not break or broke in
accordance with 5.2 or 5.3;

B isthe mode of breakage;

¢ isthe highest drop height class (7.2) at which the product either did not break or when it did
break, broke in accordance with 5.2.

14
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The retention criterion, ¢, is met when no break occurs or numerous cracks appear, but no shear or
opening is allowed within the test piece through which a (76 £+ 1) mm diameter sphere can pass when a
maximum force of 25 N is applied in accordance with Annex C.

When a glass product breaks at a drop height of 190 mm with a double tyre impactor or 300 mm with
a lead shot bag and the breakage is not in accordance with 5.2, then the value of ¢ quoted shall be zero.

EXAMPLE 1

A set of laminated glass test pieces were impacted with the following results:

—[ at 790 mm/300 mm: three test pieces did not break while one test piece broke in accordanck with 5.2;
—| at 450 mm: all four test pieces broke in accordance with 5.2;

—| at 1200 mm: all four test pieces broke and failed to comply with 5.2 or 5.3.
Clgssification: 2(B)2

EXIAMPLE 2

A setof thermally toughened soda lime silicate glass test pieces were iipacted with the followihg results:
—| at 190 mm/300 mm: all four test pieces did not break;

—| at 450 mm: all four test pieces broke in accordance with5.3;
—| at1 200 mm: all four test pieces broke in accordance'\with 5.3.
Clgssification: 1(C)3

EXIAMPLE 3

A setof thermally toughened soda lime silicate glass test pieces were impacted with the followihg results:
—] at 190 mm/300 mm: two test piece€s'did not break and two test pieces broke in accordancg¢ with 5.3;
—| at 450 mm: all four test pieces broke in accordance with 5.3;
—| at1 200 mm: all four test pieces broke in accordance with 5.3.

Clgssification: 1(C)0

8 | Testreport
The test report shall contain at least the following information:

a) | typesand nominal thickness of the glass product;

b) |_dimensions of test pieces;

c) the test method used, with reference to this Technical Specification (ISO/TS 29584:2012);
d) behaviour at each drop height for each test piece, including whether the test piece broke;

e) if the test piece broke, the mode of breakage, and whether breakage was in accordance with the
criteria of 5.2, 5.3 or neither;

f) performance classification and type of impactor used: twin tyre or lead shot bag;
g) date of the last calibration of the test rig according to Annex B;

h) in the case of applied films, whether the film was clamped in the frame;

© IS0 2012 - All rights reserved 15
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the name and the address of the testing laboratory;

test identification to enable test data to be traced;

date of test report;

name

of manufacturer, processor, and supplier of the test material;

declared description of the material tested (including product type, trade name or other means of
identification);

in th
has b

Tase of asymmmetTic mmatertats,; the classificatiomrof bothsurfaces umtess onty omeimpact sjde
ben tested, in which case the classification and the surface that was impacted shall be reported.
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Annex A
(normative)

Method of fabrication of the shot bag impactor

ensions. The dimensions indicated on the right side of Figure 6a are thos

At 40 mm from the other end of the threaded metal rod 10, form a double nut using hex
fix the rod in place. Install a spring washer4 and metal washer 11 and thrust the rod 10 t}
centre of the bottom of the punch bag 8 from inside.

A.6 Install metal washer 11 and spring washer 4 on the threaded metal rod extruding out of t
of the punch bag, fasten with a hexagonal nut 3 forming a double nut in combination with an
angl fix the rod in place. (For safety during testing, if the end of the threaded metal rod does n
from the eye nut due to any thickness error with the metal or spring washers, change the disf]
th¢ end from 40 mm to 45 ‘min and repeat steps A.5 and A.6.)

A.7T
Ins
thr

A3

At the other end of the rod, install plain washer 2 and thrust the rod through the hang
tall plain wasker2, then fasten with eye nut 1 (As in step A.6, if the end of the rod does n
ough the eyédiut, change the distance from the upper end from 90 mm to about 95 mm and
and A.6J)

five\nuts above sleeve nut 5 and plain washer 2 are to hang the punch bag following the
enstons.

2012(E)

ag) along

b specified
e required

icated by
t position

threaded

bd to form

bur nuts 3

hgonal nut
irough the

he bottom
eye nut 1,
bt extrude
ance from

ring strap.
bt extrude
redo steps

specified

Th
n

A.8 Fix the lace from the bottom up to about half of the total lacing length.

A.9 Place the punch bag (A.8), three rolls of tape, and hose clamp 6 on a spring balance, then fill the bag

with lead shots until the mass of the total assembly reaches (45,0 + 0,1) kg.

A.10 Fix the remaining lace, and fasten the sleeve nut section of the punch bag neck with hose clamp 6.

A.11 Hang the completed punch bag weighing (45,0 + 0,1) kg with a rope from the ceiling or other

elevated section.

© IS0 2012 - All rights reserved
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A.12 Tape the punch bag to cover its entire surface using three rolls of the specified type of tape in
diagonal, overlapping manner. Tape the neck section separately. (The “neck” refers to the section extending
from the top of the bag to about 120 mm downward.)

A.13 to A.26 describes the taping procedure.
A.13 Shape the lifted bag properly by tapping with the hand.

A.14 Measure the circumference of the section where the diameter is the maximum and calculate the
diameter. (T dTaImeter siall be apout 2501 [TC MTAXIIITUIT dlaImeter SIgT Aty deviates
from the specified value, there is no way to correct it. In that case, the only solution is probably to replace
the bag with another one or remake the shot bag.)

A.15 Assign code I to the leather seam on which the lace is located. Assign codes I, 11, [V{V'and VI to the
other searps counter clockwise from code I (see Figures A.1 and A.2).

Dimensions in millimetres

v,

£

)

A

\/

&

\/

=]
o~
=

4

A A’

=

I3
Key
1 lace V  seam 5 (at the back of the bag)
[  seam ] (includes lace) VI seam 6
I  seam ] I1 taping point 1 on seam 1 (at base of neck portion, 30 mm
from lace portion)
III seam 3 (at the back of the bag) I taping point 2 on seam 1 (at maximum circumference)
IV seam 4 (at the back of the bag) I3 taping point 3 on seam 1 (30 mm outside the metal washer)

Figure A.1 — Side Elevation of shot bag (taping points are only shown on one seam but they are
on all seams)
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https://standardsiso.com/api/?name=569492462c809e6932c7e9fcba6c45f6

ISO/TS 29584

:2012(E)

Ke

I4,
I1
I3,

A.]
the
ou
VI

y
metal washer
example taping lines onupper part of bag
example taping lines.on-lower part of bag
I, 14, IVy, V4, VI1 upper taping pointss1 (30 mm below lace) on seams I-VI

I, 14, IVy, V1, VI; middle taping points 2 (at maximum circumference) on seams [-VI
I3, IlI3, [V3, V3, VI3 lower taping-points 3 (30 mm outside the metal washer) on seams I-VI

Figure A.2 — Plan of shot bag from below

|6 As shown'in Figures A.1 and A.2, assign code I1 to the section about 30 mm below the loj
lace segtion, code I to the section with the maximum diameter, code I3 to the section abd

and VI3 in sequence.

wer end of
ut 30 mm

[side the'metal washer. In the same manner, assign code 114, Il, I13, 1114, Ill2, [1I3 and so on through VIy,

A.17 Start taping at I1 by applying it diagonally at an angle of 45 degrees to reach point 1113 via point II5.

Th

e tape should be lightly extended without any strain on it. Cut the tape at point IlI3.

A.18 In the same manner, apply the tape lightly, without strain, to cover points 111, IlIz and 1V3; 1114, IV,
and V3; IV, V7 and VI3; V4,VI; and I3; and VIy, I and 113, cutting the tape at the end of each sequence.

A.19 Next, slant the tape by 45 degrees in the opposite direction and tape the bag, covering 11,VIz and V3;
I11, I and VIs; 1114, 112 and I3; 1V, Il and 1I3; V4, IV and Ill3; and V11, V2 and IV3 in the same manner as
in steps A.17 and A.18.

© IS0 2012 - All rights reserved
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A.20 Around the tape applied (A.19), apply the tape in two rows on the right and left sides, completing
twofold taping in total five rows, also without strain.

Figure A.1 shows the view as taping is completed to this point. The sections shaded in darker grey are
where the tape is applied in five rows and overlapped in four layers while the sections shaded in lighter
grey where the tape is applied in twofold five rows.

The total tape consumption up to this point amounts to 0,8 to 0,9 of a roll.

The following are three tips on taping:

a) Avoid|neighbouring rows overlapping when carrying out twofold taping in five rows. Overlapping
causes wrinkles. In particular, the upper and lower sections of the respective rows can'eagily
overldp. If this happens, tape locations cannot be correctly recognized in the subsequent steps.

b) Do allow the tape to be put under strain. Strain hardens the bag.

c) Ensufe that tapes cross at the section where the diameter is greatest.

A.21 Nexl, shift the tape by half its width and apply it continuously, without cutting it, to achieve twofpld
taping in five rows. Start at point [ to pass through points Il Ill3, [V3, V3, VIz(1,1n this order (see Figyire
A.2). Forc¢ the tape to be redirected at the bottom of the bag to apply it from point I1I3 to point V3 via [V3
(Wrinkles|are permitted in doing so.) Then turn the taping direction to allow taping from point V3 to pgint
[1 via point VI; (see Figure A.3).

A.22 Fromn point I1 where taping ended in the previous step, extend it (wrinkles permitted) to ppss
through Ily, I1ly, IV3, V3, VI3, I and 11 (see Figure A.3). In the;same manner,; apply the tape to cover Ifl;,
1V, V3, VI}, I3, I and 1114; V4, Vo, VI3, I3, I3, 1l and 1V1; VeV, I3, 113, 1113, IV and V1; V1, I, 113, 1113, 1V3,
V3 and V14|, then return to I1, Then repeat the same procedure again to achieve twofold taping (Figure AJ3).

1

$ I
To 1y, lllll',' \‘\\mlhnm,, “\\\“l ""ll,,
'Ov‘ﬂ‘ ,}/
% @“
00
/ 0 ‘ 4050
v N

/

\\

\

/
/// \ // )Q)VX \ \\\ \\ \\
/_.u\ : 2

\
To I, to 3v1aV ‘_—V—’
To I, tolQ/la Vy From.l2 From VI, From Vs

Tody,*to V, via VI,

Key
1  startirg point(shift the tape by half a width)
2 five rows tvafold

Figure A.3 — Taping method

A.23 As step A.22 is completed, the tape returns to point 1. Next, shift the tape to the right, and follow
steps A.21 and A.22 to perform the same procedure and achieve twofold taping in five rows. Never strain
the tape and apply it carefully in five rows.

When the steps above are completed, taping is completed in eight folds in five rows over the sections
shaded darkly in Figure A.4 and in the lighter-shaded sections, in four folds in five rows. (The total tape
consumption up to this point amounts to 1,8 to 1,9 rolls.)
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A.24 Reinforce the sections shown in white and lightly shaded areas in Figure A.4 so that taping is
achieved in eight folds. To reinforce, apply the tape in four folds and in several rows so that it crosses
at the section where the diameter is the greatest. Now the tape is applied in eight folds over the white
sections and lighter grey sections (see Figure A.4).

The total tape consumption up to this point amounts to 2,6 to 2,7 rolls.

Ke

A.’
po
wi
alr
toy]

Ta

Re

Apply pressu$~o these parts of the tape so that contact with the bag is established.

e~
3K RN
LR
RS

i
i

Ftion below the upper ey
{th until the tape reach e lace section. (Apply taping until the tape becomes flush with

of the bag to abo 0 mm below. (see Figure A.1).
X

bing in a spir nner causes part of the tape to be notin contact with the bag as shown in |

peat th@)eration four times to achieve taping in eight folds.

Th

F%%amape consumption up to this point amounts to about 2,9 rolls.

L5 As it is specified tha$ody and neck sections be taped separately, start taping for

, $
Applying the tape in four folds over the “light g\Q}& sections achieves taping at the intersection in e{ght folds.
3
A
FlgurgLA. — Taping reinforcement
™
the neck

to proceed in a spiral manner downward by shifting the tape|by half its

the point

eady taped in the previous steps up to step A.24.) The “neck” refers to the portion extending from the

igure A.5.

A.26 As this annex specifies that taping be performed using three rolls of tape, apply the remaining
portion of the tape at random points with allowance given for retention of the tape used for reinforcement

SO

that the tape is evenly applied.

© IS0 2012 - All rights reserved
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Key
1

22

Apply

Fi{

\
1 —= I_|__
M1y
' —
:/ :
A\_F_/«
//)%41/7

the tape in a spiral manner overlapping by half its width.

pure A.5 — Taping impactor neck (View when taping is completed around the neck)
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B.f—Cattbration procedure

B.]

Th

Re
mi

Fi
vel

a)
b)

c)

B.]

side to the impact. When clamped, the rubbershall be compressed by notless than 5 % and not

10
Us

ISO/TS 29584:2012(E)

Annex B
(normative)

Calibration of the test rig

dimensions of the calibration test piece shall be (876 + 2) mm x (1 938 + 2)'min.

move all masking and protection material from the calibration test<piece and conditig
himum of 12 h at the calibration temperature of (20 + 5) °C.

a constantan rosette strain gauge to the centre of the pane in grder to measure the horiz
tical micro-deformation. The precision strain gauge?) shall be f the following type:

resistance at 24°C: (350,00 + 1,75) Q or (120,0 + 0,6) Q;
length of the grid: 3,18 mm to 5 mm;

width of the grid: 1,4 mm to 4,57 mm.

.2 Place the calibration test piece in the glamping frame so that the strain gauge is on th

% of the thickness.

b either a twin tyre impactor or shet bag impactor.

Ral
be

WTen using a twin tyre impactdr, inflate both tyres to a pressure of (0,35 = 0,02) MPa.

ithout initial velocity. The impact shall occur at the centre of the calibration test piece striking it

se the impactor to the lowest drop height and stabilize. At the drop height, the suspension
taut and the axis of the impactor and cable shall be in line.

.3 Release the impactor, stabilized in the launch position, so that it falls with a pendular

asure anhd record the horizontal and vertical micro-deformation. Record three meas
- drop_height.

.1 The calibration test piece shall be a 10 mm thick pane of thermally toughened Soda lifne silicate
sat[ty glass according to ISO 16293-1[4] made from soda lime silicate float glass.

n it for a

ontal and

P opposite
more than

rable shall

movement
only once.

urements

4~ Repeat the prnrpdnrp in B13 foreach drnp hpighf (QPP Table B 1)

Table B.1 — Drop heights for the calibration test

Drop height
mm

200

250

2) The CEA-06-125WT-350 is an example of a suitable product available commercially. This information is given
for the convenience of users of this International Standard and does not constitute an endorsement by ISO of this
product.

©lI
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Table B.1 (continued)

Drop height
mm

300

450

700

1000

1200

B.2 Caljibration report

The calibrjation report shall contain at least the following information:

a) name|address and reference to impact rig;

b) name|of test engineer, date of calibration;

c) type dnd nominal thickness of glass;

d) dimeISions of the calibration test piece;

e) type ¢f impactor;

f) descrjption of the test rig (material e.g. steel; type of clamping, i.e. continuous, bolted,);

g) all mgasured values per drop height;

h) curves (drop height versus horizontal micro-defoermation and drop height versus vertical micfo-

deformation) based upon the mean values with the type of strain gauge used;

i) the fest method used, with referefice to this annex of this Technical Specificat{on
(ISO/[T'S 29584:2012, Annex B).

B.3 Reference calibration curve

The curves obtained after thecalibration procedure shall be in accordance with the reference calibratjon
curves within a tolerance,0f.# 10 % (see Tables B.2 and B.3, and Figures B.1 and B.2 for a twin tyre
impactor pnd Tables B.47and B.5, and Figures B.3 and B.4 for a lead shot bag, respectively) in order| to
ensure that the energy.transferred to the test piece by the impactor during the test is equivalent to the
energy refjuired for-the classification.

B.4 Caljibration frequency

The calibration procedure shall be undertaken every three years. However, if a major change, e.g. change of
structural components, clamping system, etc., is made to the rig then it shall be recalibrated prior to testing.

Table B.2 — Reference mean peak horizontal micro-strain for twin tyre impactor

Drop height Mean value Mean value- minus |Mean value- plus 10 %
mm ETT,h % 106 10 %
200 1275 1147 1402
250 1418 1276 1559
300 1542 1388 1696

24
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Drop height Mean value Mean value- minus |Mean value- plus 10 %
mm ETT,h *x 106 10 %
450 1793 1613 1972
700 2063 1857 2269
1000 2327 2094 2559
1200 2503 2252 2753
Y 3000
2500F Y
2000 //./'
1500+ :2././
1000+
500+
0 - T v T T v T T v T T v T T v T 1 v T
0 100 200 300 400 500 600 %Zd0 800 900 1000 1100 1200 1300
X
Key
mean value

mean value minus 10 %
—a— mean value plus 10%
drop height

mean peak horizontal micrp-strain for twin tyre Impactor (et x 106)

Table-B.3 — Reference mean peak vertical micro-strain for twin tyre impactor

Figure B.1 — Reférence horizontal micro-strain calibration curve for twin tyre impactor

Drop height Mean value Mean value- minus |Mean value- pglus 10 %

mm eTT,v * 106 10 %

206 865 724 885

250 911 820 1002

300 1013 912 1114

450 1181 1063 1299

700 1389 1250 1528

1000 1601 1440 1761

1200 1742 1567 1916

© IS0 2012 - All rights reserved
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y 2500

2000

| e

1000t

0 100 200 300 400 500 600 700 800 900 1000 11007)1-200 1300
X

Key
—— meaE value

—8— meah value minus 10 %
—A— mea
X drop height h

y meah peak vertical micro-strain for twin tyre impactor (et ¢ 106)

value plus 10%

Figure B.2 — Reference vertical micro-strainalibration curve for twin tyre impactor

Thable B.4 — Reference mean peak horizontal micro-strain for shot bag impactor

Dr¢p height Mean value Mean value- minus |Mean value- plus 10 %

mm £sB, X 106 10 %

200 1174 1057 1291

250 1298 1169 1428

300 1434 1290 1577

450 1762 1586 1939

700 2159 1943 2 375
1000 2567 2311 2 824
1200 2764 2487 3040
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y 3500

3000

2 500+

2000

1 S00

1000

500

=]

Key
mean value

drop height h

—_——
200 400

mean value minus 10 %
mean value plus 10%

———————
800 1000

mean peak horizontal micro-strain for shot bag impactor (esp n x 106)
Figure B.3 — Reference horizontal micro-strain calibration curve for shot bag imp

Table B.5 — Reference mean peak vertical micro-strain for shot bag impactor

1200 1

100

pctor

Drop height Mean value Mean value- minus |Mean value- pglus 10 %

mm €sB,v x 106 10 %

200 843 759 928

250 943 849 1038

300 1029 926 1131

450 1249 1124 1373

700 1512 1361 1664

T000 T8T0 17629 T99T

1200 1963 1767 2160
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Key

—&— mea

y 2500

2500

1500

1 000

500

0 200 400 600 800

value
—— meaE value minus 10 %

28

meah value plus 10%
drop height h

meah peak vertical micro-strain for shot bag impactor (gsg, v x 106)

Figure B.4 — Reference vertical micro-strain calibration curve for shot bag impactor

1000

1,200 1400
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Annex C
(normative)

Sphere penetration test

C.

Th|
de
is §

C.]
Th
in

un

b)

c

P

c

the test piece. The weakest point of resistance shall be selected."A-horizontal force shall |
il either:

yice) for measuring when a maximum force of 25 N has been applied. An example efa'probd
hown in Figure C.1.

Probe assembly

2012(E)

probe assembly shall consist of a sphere3) of diameter (76 + 1) mm connected td.an afm with a

Operation

assembly

probe assembly shall be held so that it is horizontal. It shall then be pushed into any openihg formed

be applied

amaximum force of 25 N has been achieved without penetration by the sphere — the test piece shall

be deemed to have passed the test;

the maximum diameter of the sphere has passed through the plane of the test piece withgut a force

of 25 N being achieved — the test piece shall becdeemed to have failed the test.

3) A sphere available from Euromatic is an example of a suitable product available commercially. This information
is given for the convenience of users of this Technical Specification and does not constitute an endorsement by 1SO
of this product.

4) The portable force indicator, model PF1-200N, is an example of a suitable product available commercially.
This information is given for the convenience of users of this Technical Specification and does not constitute an
endorsement by ISO of this product.

© IS0 2012 - All rights reserved
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FORCE GAUGE

25.0- 1

o/

Key
1 force ipdicated in Newtons
2 76 mnp diameter sphere

Figure C.1 — Example of a probe to verify free passage of a 76 mm diameter sphere
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Annex D
(informative)

Example of a test rig

See Figures D.1 to D.3.

Figure D.1 — Side elevation of the main frame with the impactor
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60

15

977

Dimensions in millimetres

10

Key

32
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ISO/TS 29584:2012(E)

1 12 holes @ M12 3 100 x 50 x 8 right hand side
2 see detail 4 rubber strips 20 x 10

Figure D.2 — Component No. 1
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ISO/TS 29584:2012(E)

Dimensions in millimetres
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Key
1 18holes @ M12 3 100 x 50 x 8 right hand side
2 12 holes @ M12 4 rubber strips 20 x 10
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