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Foreword

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

The procedy

described i

different types of ISO documents should be noted. This document was drafted in accordande\wit

editorial ru

Attention is

ia needed/fo

es of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

drawn to the possibility that some of the elements of this document may be the subjg

ect of

patent rights. ISO shall not be held responsible for identifying any or all such patent+ights. Detalils of

any patent rjights identified during the development of the document will be in théjIntroduction af
on the ISO list of patent declarations received (see www.iso.org/patents).

Any trade npme used in this document is information given for the convenience of users and doe
constitute ah endorsement.

For an exp
assessment,

Barriers to Trade (TBT) see the following URL: Foreword - Sufiplementary information

The commit]

consideratiops.

This first ed

anation on the meaning of ISO specific terms and\expressions related to confor

1d /or

S not

mity

as well as information about ISO’s adherence to*the WTO principles in the Technical

tee responsible for this document is ISO/TC 160, Glass in building, Subcommittee SC 2

ition cancels and replaces ISO/TS 295842012, which has been technically revised.

, Use
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Introduction

Accidental human impact with glass panes can be a source of injury. The classification of glass in terms
of its ability to withstand impact and the consequences of the glass breaking under such impact has
been considered in many countries. The use of a soft body impactor to represent a human body has
enabled regulators, code officials and other control organizations to specify glazing that reduces the
risk of cutting and piercing injuries.

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

The fraditional impactor has been a lead shot-filled leather bag. This has been found ¢e|suffer from
ageinng 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 gub-frame.

Durihg their work, CEN /TC 129/WG 13 examined some of the problems associatéd with the lead shot-
filled leather bag impactor and the supporting frame. CEN/TC 129/WG 13 prepared EN 12600 that uses
an impactor consisting of steel masses and two tyres.

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

a) ¢limination of the differences between

1) taped and un-taped lead shot bags and

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

c) ¢limination of the use of lead shot;

d) harmonization of national impact test'methods.

© ISO 2015 - All rights reserved v
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INTERNATIONAL STANDARD

ISO 29584:2015(E)

Glass in building — Pendulum impact testing and
classification of safety glass

1 Scope

The purpose of this International Standard is to evaluate, by means of soft body impactors, safe
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impdct performance of safety glass. Use of the methodologies in this International*Standa

the 1
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and nore consistent.

Two
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impdctors becoming misshapen. The twin tyre impactor is also{detailed.

The {

given. The benefit of calibrating the test equipment is the‘increased reproducibility of the t

Class
folloy

a)

q

b) 1

c) {

q

This
of cla
the
infon
locat

gimilar to laminated glass or toughened'glass;

gimilar to laminated glass!

Rage Characteristics of glazing products imtended to TEQUTe CUtting and piercing imjurT
igh accidental impact.

International Standard examines test methods currently employed to determine th

eproducibility of test results and gives a common basis of classification. The aif
rmance of glass products manufactured and tested in various countriesto be better

types of soft body impactors are defined. The traditional shotibag impactor is deta
s of manufacture and maintenance in an attempt to overcome problems associate

est equipment, excluding the impactor, is also described. A method of calibrating the 1

ification of glass products is also detailed. The classification system allows inform
ving to be given:

he maximum drop height at which the glass either did not break or broke safely, i.e.

he maximum drop height at'which the glass either did not break or broke safely, i.e.

International Standard does not specify the intended use of the products, but provid
ssification in teFms of the performance of the materials being tested. The impact ene

mation to @ssist in defining the level of safety and protection required relative to t
ion at which the selected safety glass is to be used.
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Normative references

S to persons
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rd improves
n is for the
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iled both in
1 with such

est frame is
bst results.

htion on the

INn a manner

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

In a manner

es a method
rgy used for

arious levels-of.classification are designed to provide the intended user or the legislator with the

he intended

The following documents, in whole or in part, are normatively referenced in this document and are
indispensable for its application. For dated references, only the edition cited applies. For undated
references, the latest edition of the referenced document (including any amendments) applies.

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

[SO 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

desig
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and definitions

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

3.1

safety glass
glazing material so treated, constructed or combined with other materials that, if fractured or broken
by accidental human contact, gives fragments which are less likely to pierce or to cause severe cuts
than fragments of ordinary annealed glass, or the likelihood of cutting and piercing injuries that might
result from such contact is minimized by glass shard containment

EXAMPLE

3.2
soft body ix
impactor th

EXAMPLE

3.3
asymmetri
glass that
manufactur
materials th

3.4

drop heigh
vertical heig
centre line ¢

3.5
crack-free J
piece of glag

Note 1 to entl

Key
1, 3 number{

Laminated alascaes and thaormallu tauahonod alaccac arao tunaoc of cafoty alazinag matarial
bk =7 e J T O halk =) J P ~J O o "

npactor
ht is representative of a human body

A soft body impactor can be either a shot bag (see 5.1.3.1) or a twin tyre (see5.1:3.2) type.

C material

has different surface characteristics on opposite faces, eg: patterning, coatin
ed from laminations of glass or plastics glazing sheet material together with inter
at are arranged in different sequential order and of varyingthicknesses

[
tht from the horizontal centre line of the impactér at the point of release to the horiz
f the impactor when at rest vertically

particle
s that does not contain any cracks thatrun from one edge to another

y: See Figure 1.

RGBSR R

1 1

of crack free particles in each piece of glass

7, Or

layer

bntal

3.6
masking

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

4 Testrequirements

4.1 When tested by the method given in Clause 5, each test piece shall either not break or shall break
as defined in one of 4.2 and 4.3.
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4.2 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).

Additionally, if particles are detached from the test piece up to 3 min after impact, they shall, in total,
weigh no more than the mass equivalent to 10 000 mm? of the original test piece. The largest single
particle shall weigh no more than the mass equivalent of 4 400 mm?2 of the original test piece. Within
5 min of impact and disintegration occurs the 10 largest crack-free particles collected shall weigh no
more than the mass equivalent to 6 500 mm?2 of the original test piece. The particles shall be selected
only from the portion of the original test piece exposed in the test frame. Only the exposed area of any
particle retained in the test frame shall be taken into account in determining the mass equivalent.

4.3 | The 10 largest crack-free particles collected within 3 min after impact shall weigh.np more than
the mass equivalent of 6 500 mm?2 of the original test piece.

5 Test method
5.1 | Test apparatus

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

NOTH Additional support to the frame can be provided; if required, by means of horizontal §teel sections
fixed|to an adjacent rigid wall (see Figure 2, key 4).

The dimensions of the main frame (see Figure 4)shall be as follows:
a) internal width: (847 +5) mm;

b) internal height: (1910 £ 5) mm.

© IS0 2015 - All rights reserved 3
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main frame

clamping frame

1

2

3 impactot
4  optionaljsupport member
5

optionaljsuspension device

Figure 2 — Test frame
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A duspension cable

B fraction cable

C drop height

D impactor distance from sample
E  qupport member

F1 g@ptional support member

F2 dross members

G lbracket (5 mm <d<15mm)

6  impactor angle from horizontal

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

© IS0 2015 - All rights reserved 5
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Dimensions and tolerances in millimetres

ffffffffffffffffffffffff

1910

Figure 4 — Dimensions'of the front elevation of the frame

5.1.2 Clamping frame, fitted on to(the main frame and used to hold the test piece in position fgr the
duration of the test, consisting of two'rectangular parts which clamp the test piece along its perinpeter.
See Figure 5 The inner part of the dlamping frame is attached to the main frame.

The assembly is held togethér by a clamping device. The clamping frame shall be suitably rigid to
withstand the pressure exerted by the clamping device.

The dimensjons of theclamping frame shall be as follows:

a) internal width: (847 + 5) mm;

b) internabheight{3-910-+ 51 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 (polychloroprene) or a similar material is suitable.

6 © IS0 2015 - All rights reserved
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A dlamping frame, e.g. ~100 mm x 50 mm &8 mm

B 1jubber strips (20 + 2) mm x (10 = 1)}\mim

C  testpiece

D  quter part of the 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

Figure 5 — Example of clamping of the test piece

5.1.3 Impagtor, of type 5.1.3.1 or 5.1.3.2, suitable for use with the suspension device| (5.1.4) and
release meghanism (5.1.5).

5 1 A1 load chathago
LIV LCAU SIIUTUAdE:

5.1.3.1.1 General description.

The bag (see Figure 6) 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. The bag is constructed of 1,5 mm thick pliable leather (see Figure 7).

5.1.3.1.2 Method of manufacture.

See Annex A.

5.1.3.1.3 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

© IS0 2015 - All rights reserved 7
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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 tolerances of dimensions for the impactor are shown in Figure 6.

8 © IS0 2015 - All rights reserved
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Dimensions and tolerances in millimetres

1 mﬂ
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1 §§é 4 =11
1 |
C
Key
No. required Remarks
1 ¢yenut 2 M10
2 lane washer 2 M10
3 i[exagonal nut 10 M10
4  dpring washer 4 M10
5 dleeve nut 1 length: 25 mm; diameter: 32 mm
6  hose clamp 1
7  glass fibre-reinforced adhesive polyester 3rolls  width: 12 mm; thickness: 0,15 mm
lape (see Note 2)
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: 400 mm
11 jrnetal washer 2 thickness: (4,8 + 1,6) mm;diameter: (7p = 3) mm

NOTE1 The bagis made of the synthetic leather of thickness 1,5 mm by seaming up with two sheets of piece
A (see Figure 7) and four sheets of piece B (see Figure 7). The margin to seam between pieces A and B is about
4 mm. The Model SB-45001) is the trade name of a product supplied by Wining KK.

NOTE2 3 M N°898is the trade name of a product supplied by 3M Company.?)

Figure 6 — Plan of shot bag impactor

1) Thisinformation 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.

2) Thisinformation 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.
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Key

1 margint

5.1.3.2 TV

5.1.3.2.1 (

65
130 13
LS 0 o
= M|
| S U -
— Y= 1
. T SRS Y
Dimensions of pieces A 0 Z = Yy_.==
145 130 130 L
65
1
N L0
N
1_ 9
: : : o
Dimensions of pieces B

b seam 16 mm

Figure 7 — Dimensions of pieces of shot bag impactor

yin tyre impactor.

heneral description

Impactor c

with ISO 4251-1, with round section and flat longitudinal tread. See Figure 8. The tyres shall be fitt
the rims of the wheels that carry two equal(steel masses. The masses shall be dimensioned so th3
total mass of the impactor is (50 + 0,1) kg.

NOTE
performance
the calibratig

5.1.3.2.2

An example

5.1.3.2.3

The tyre specified for this impactor, while in accordance with ISO 4251-1, has been found to

Method of manufacture

Maintenance

sisting of two pneumatic tyres, e.g. tyre 3.50-8/4PR3) or Continental T73), in accord

variations dependent on site and country of manufacture. This variation can cause problemg
n, but has not been fouind to affect product classification.

of the impactor, using steel with a density of 7 830 kg/m3, is shown in Figure 8.

ance
ed to
t the

have
with

Check the ail

rainthaturac in neawith © 4 2
T S+ A~ A 2 ¢ e wxea

\areean ey Ty TCOo I T

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

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

3) 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

10

by ISO of these products.
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Dimensions in millimetres

1
20
4 // |~
/ N
- - —
6 \ I /’
\
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_———
|
__ 7
, 160 .
8
I
6
g

20 +0,5
5

a) plan b) details of the mass

Key
No. required Remarks

1 4gyebolt 2 M20
2 hexagonal nut 2 M20
3  dcrew spindle 1 M20 45 mm
4 hexagonal nut 4 M20
5 dollar 4
6 ass of density 77830 kg/m3 2 See Figure 8 b)
7 I'neumatic tyre 2 Tyre 3.50-8/4PR2)
8 1lim 2 250-8

Figure 8 — The twin tyre impactor

5.1.4 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 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.

© IS0 2015 - All rights reserved 11
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5.1.5 Traction and release system.

The impactor release mechanism enables the impactor to be raised and positioned at each of the
specified drop height positions, and then to be released so that it swings freely and impacts the test
piece. The release cable shall be connected to the top and bottom ends of the 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 arelease mechanism is given in Annex F.

5.2 Calibration of test apparatus

The test apparatus shall be calibrated in accordance with Annex B, in order to ensure tha
energy tramsferred to the test piece by the impactor during the test carried out on. diff§

apparatus i

5 consistent.

5.3 Test pieces

5.3.1 Gen

Each test p
production

5.3.2 Din
The test pie
a) width:
b) height:

Results obtd
product whj

5.3.3 Nun

The test sh{
nominal thi

If the test pi
solely for in

5.3.4 Pre

Remove all

eral

ece shall comprise a single pane of glass product and be representative of the no
bf the type of product submitted for test.

ensions of the test pieces

Ces shall have the following dimensions:
876 + 2) mm;

(1938 £ 2) mm.

lined with test pieces of these dimensions are valid for classification purposes of the
htever the service dimensions.

hber of test pieces

1l be carried out at eaChydrop height on four pieces of identical structure and the
'kness.

pces are of an asynimetric material, their number shall be doubled unless they are inte
btallation in situations where the risk of impact is from one side only.

paration.of the test pieces

masking and protection material from the test pieces and condition for a minimum of]

-~

t the
brent

rmal

class

pame

nded

12 h

at (20 + 5) °(!

5.4 Impa

ct test procedure

5.4.1 Testing shall start at the lowest drop height (see Table 1) and increase up to the drop height

appropriate
5.4.2 The
12

to the class for which the material is intended (see 6.2).

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

© ISO 2015 - All rights reserved
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5.4.3 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.

Use either a twin tyre impactor or shot bag impactor. When using the twin tyre impactor, 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

Lead shot bag Twin tyre
Classification
mm mm
3 300 190
450 450
1 1200 1200

5.4.4 Release the impactor so that it falls with a pendular movement and without initial
direqdtion of impact on the centre of the test piece shall be normal to the surface. If the imp
the test piece more than once the test shall be deemed to be invalid.

Use gither a twin tyre impactor or shot bag impactor. Whenusing a twin tyre impactor, its 1
not make contact with the test piece during the impact,

5.4.§ For asymmetric materials that are intended:for installation where the risk of impact
sideg, carry out the test on both sides.

For dsymmetric materials where the requited classification is for one face only, solely thg
face shall be tested and this shall be repertited in the test report.

5.4.4 Inspect the test piece after.impact and note whether

it remains unbroken,
it broke in accordance with either the requirements of 4.2 or 4.3 or

it broke and failedto conform to the requirements of 4.2 or 4.3.

heightto the next level (see Table 1). Repeat the test on four more samples of the same mate

velocity. The
hctor strikes

masses shall

is from both

designated

3, terminate

givenin 4.2
hse the drop
rial.

If the material remained unbroken, the same sample(s) may be used.

5.4.8 Reportall test results in accordance with Clause 7.

6 Classification

6.1 General

Glass conforming to this International Standard is classified in accordance with the following:

a) its performance under the impact test;

© ISO 2015 - All rights reserved
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b) the drop height at which breakage occurred;

c)

the drop height at which the product satisfied the specifications of 4.2;

d) the drop height at which the product satisfied the specifications of 4.3.

6.2 Drop

height class

Glass shall be classified as follows:

a) Class 3 — Material that conforms to the requirements of 4.2 or 4.3 when tested by the method given
in 5.4 ata-drep-heightof190-mm-with-the-double-tyreimpactoror-300-mm-with-thelead-shothag;

b) Class 2|— Material that conforms to the requirements of 4.2 or 4.3 when tested by the mgthod
given in 5.4 at drop heights of 190 mm with the double tyre impactor or 300 mm with thelead shot
bag and 450 mm with both impactors;

c) Class 1|— Material that conforms to the requirements of 4.2 or 4.3 when tested by the mgthod
given in 5.4 at drop heights of 190 mm with the double tyre impactor or 300/mnYwith the lead shot
bag, 450 mm with both impactors and 1 200 mm with both impactors.

6.3 Mode of breakage

If all test pi¢ces remain unbroken at the drop height appropriate to‘its intended drop height clas$, the

mode of breqkage shall be determined as per Annex E. The mode of breakage shall be described as follows.

a) Type A|— Numerous cracks appear forming separatefragments with sharp edges, some of
which are large.

b) Type B {— Numerous cracks appear, but the fragments hold together and do not separate.

c¢) Type C| — Disintegration occurs, leading, te”a large number of small particles which are
relativegly harmless.

NOTE The descriptions of the mode of bredkage are intended to convey the following information (see

Annex E):

— Type A 4 mode of breakage typicdl of annealed glass;

— Type B 1 mode of breakage typical of laminated glass and wired glass;

— Type C + mode of breakagetypical of toughened glass.

6.4 Perfdrmance-classification

The perfornpange\classification of a glass product shall be given as follows:

a(B)e

where

a is the highest drop height class (6.2) at which the product either did not break or broke in

accordance with 4.2 or 4.3;

is the mode of breakage;

break, broke in accordance with 4.2.

14

is the highest drop height class (6.2) at which the product either did not break or when it did

© ISO 2015 - All rights reserved


https://standardsiso.com/api/?name=e502a2f0c0c3e0b5d3ac1ce8c2c27755

ISO 29584:2015(E)

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 4.2, then the value of ¢ quoted shall be zero.

EXAMPLE1 Asetoflaminated glass test pieces were impacted with the following results:
— at 190 mm/300 mm: three test pieces did not break while one test piece broke in accordance with 4.2;

— at 450 mm: all four test pieces broke in accordance with 4.2;

— 3t 1200 mm: all four test pieces broke and failed to comply with 4.2 or 4.3.
Classjfication: 2(B)2

EXAMPLE 2 A set of thermally toughened soda lime silicate glass test piecesswere impacfed with the
folloying results:

— 3t 190 mm/300 mm: all four test pieces did not break;

— 3t 450 mm: all four test pieces broke in accordance with 4.3;

— 3t 1 200 mm: all four test pieces broke in accordance with 4.3.
Classjfication: 1(C)3

EXANMPLE 3 A set of thermally toughened soda lime silicate glass test pieces were impacfed with the
following results:

4t 190 mm/300 mm: two test pieces did not break-and two test pieces broke in accordance with 4.3;
4t 450 mm: all four test pieces broke in accordance with 4.3;
— 3t 1 200 mm: all four test pieces broke immaecordance with 4.3.

Classjfication: 1(C)0

7 Testreport

The test report shall contain at least the following information:
a) the type and neniinal thickness of the glass product;

b) the dimensions of test pieces;

c) the test-method and type of impactor used (twin tyre or shot bag), with refer¢nce to this
Intetnational Standard, i.e. ISO 29584:2015;

4 : . . . . .
d) thebetaviourateachdropheightforeachtestpiece; inmctuding whetherthetest ptece broke;

e) if the test piece broke, the mode of breakage, and whether breakage was in accordance with the
criteria of 4.2, 4.3 or neither;

f) the date of the last calibration of the test rig according to Annex B;

g) inthe case of applied films, whether the film was clamped in the frame;
h) the name and the address of the testing laboratory;

i) the testidentification to enable test data to be traced;

j) the date of test report;

© IS0 2015 - All rights reserved 15


https://standardsiso.com/api/?name=e502a2f0c0c3e0b5d3ac1ce8c2c27755

ISO 29584:2015(E)

k)
D)

16

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

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

in the case of asymmetric materials, the classification of both surfaces unless only one impact side
has been tested, in which case the classification and the surface that was impacted shall be reported.
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metdl rod of diameter 10 mm to pass through.

A4
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centy

A.6
of th

and fiix the rod in place. (For safetjrduring testing, if the end of the threaded metal rod does

from
the e

A7

Installl another plairrwasher 2, then, fasten with eye nut 1. (As in step A.6, if the end of the 1

extry
redo

The
spec

ISO 29584:2015(E)

Annex A
(normative)

Method of fabrication of the shot bag impactor

Figure 7 shows all the materials requlred for fabricating a shot bag (also called leather bag) along

tha racnactiva A-mnnmnno

'T']/\n r]\rn nnnnnnnnn r]inf\i—r\d oR +kn wnln{— nF Eignen £ are f']/\r
TTrIogorc—o o

I T Co P T TV C— O T oTOTT TTCTIToTOTTTSTIIroreoee

is International Standard. The dimensions indicated on the left of Figure 6 are thoSe
rating a shot bag. A shot bag compliant with this International Standard can be fabricatg
pper double nut position at 90 mm from the top of the bag and the lower double nu
m from the bottom of the bag.

Before starting, loosen the strap of the leather bag and remove the internal rubber bag.

At the hanging strap position of the bag, provide a hole with atnife in a size to alloy

Install eye nut 1 and plain washer 2 together with nut.3'dt about 90 mm from the upp
ded metal rod to form a double nut (for locking) and*fix them securely in place. Ther
fastening them retrospectively. Next, install a spring,washer 4 and a sleeve nut 5.

At 40 mm from the other end of the threadedimetal rod 10, form a double nut using hg
ix the rod in place. Install a spring washer 4'and metal washer 11 and thrust the rod 10
e of the bottom of the leather bag 8 fromrinside.

gse specified
required for
d by placing
L position at

Iy a threaded

br end of the
install four

bxagonal nut
through the

Install metal washer 11 and springwasher 4 on the threaded metal rod extruding out df the bottom

e leather bag, fasten with a hexagenhal nut 3 forming a double nut in combination with

the eye nut due to any thickness error with the metal or spring washers, change the d
nd from 40 mm to 45 minjand repeat steps A.5 and A.6.)

At the other end‘ef’the rod, install plain washer 2 and thrust the rod through the hg

de through the'eye nut, change the distance from the upper end from 90 mm to about
steps A.3-and A.6.)

in eye nut 1,
not extrude
stance from

nging strap.
od does not
95 mm and

five, iuts above sleeve nut 5 and plain washer 2 are to hang the leather bag fgllowing the

fied\dimensions.

A8

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

A.9 Place the leather 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 leather bag neck with hose clamp 6.

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

© ISO

2015 - All rights reserved
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A.12 Tape the leather 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 describe 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. The maximum diameter shall be about 250 mm. (If the maximum diameter significantly

deviates from-the cpnriﬁ'pd value thereisno way tocorrectitIn that case the nn]y solution is pro ab]y

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 II, I1I, IV, V. aird VI to the
other seams| counter clockwise from code I (see Figures A.1 and A.2).

Dintensions in millinjetres

L]
XKD
]
L]

v,
A

=
N
—

14

<
'Q o
X

I3
Key
1 lace V  seam 5 (at the back of the bag)
I  seam 1 (jncludes lace) VI seam 6
I  seam?2 I1 taping point 1 on seam 1 (at base of neck pojftion,
30mm from lace portion)
III seam 3 (htthe.back of the bag) [ tapingpoint2onseam 1 (atmaximum circumference)
IV seam 4 (atthebackofthebag) l—tapingpoint 3onseam+{30mmoutside-the-metal

washer)

Figure A.1 — Side elevation of shot bag (taping points are only shown on seam but they are
on all seams)
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Key

1 metal washer

2 example taping lines on upper, part of bag
3 example taping lines on lower'part of bag

I4, 14} 114, IV4, V4, VI1  upper taping points 1 (30' mm below lace) on seams I-VI
I, Iy} 1llp, IV, V2, VI middle taping points:2-(at maximum circumference) on seams I-VI
I3, I3} 1113, IV3, 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

A.16( As shown in Fighiues A.1 and A.2, assign code 11 to the section about 30 mm below the [ower end of
the lace section, co@le)I> to the section with the maximum diameter, code I3 to the section afout 30 mm
outside the metal'‘washer. In the same manner, assign code Iy, I, 113, IlI4, IlI, and I1I3 and s¢ on through
VI4, VI and VI3yin sequence.

A.17| Start taping at I1 by applying it diagonally at an angle of 45° to reach point IlI3 via ppint II;. The
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 Il4, Il and 1V3; Illy, [V3
and V3; IVy, Vz and VI3; V4, VIz and I3; and VI, [ and 113, cutting the tape at the end of each sequence.

A.19 Next, slant the tape by 45° in the opposite direction and tape the bag, covering I1, VI and V3; Iy,
I> and VIg; 1114, 112 and I3; 1Vy, 11l and II3; V1, IV and IlI3; and V14, V7 and IV3 in the same manner as in
steps A.17 and A.18.

© IS0 2015 - All rights reserved 19
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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 of 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 n
causes
overlap

eighbouring rows overlapping when carrying out twofold taping in five rows. Overlapping
wrinkles. In particular, the upper and lower sections of the respective rows can-dasily
If this happens, tape locations cannot be correctly recognized in the subsequent.stepq.

b)
‘)

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

Ensure fhat tapes cross at the section where the diameter is greatest.

A.21 Next,:
taping in fiy
Figure A.2).
via IV3. (Wr
V3 to point |

A.22 From
through 113,
V3, Viz, I3, 11
and VI, they

Key
1  starting point (shift the tape by half a width)
2 five rowg tefold

hift the tape by half its width and apply it continuously, without cutting’it, to achieve twj
e rows. Start at point I1 to pass through points IIp, IlI3, IV3, V3, VI, I3, in this order
Force the tape to be redirected at the bottom of the bag to applytit from point III3 to poi
nkles are permitted in doing so.) Then, turn the taping direction to allow taping from

1 via point VI; (see Figure A.3).

point 11 where taping ended in the previous step,, extend it (wrinkles permitted) to
I, IV3, V3, VI3, I and 111 (see Figure A.3). In the same manner, apply the tape to cover III;
p and 1111; IV1, Vo, VI3, I3, 13, Ill7 and 1V1; V1, Vig, I3, 113, 1113, IV and Vy; VIy, I, 113, 1113, I\
| return to [1. Then repeat the same proceduréagain to achieve twofold taping (see Figure|

Io

RS
R PRXNSZZS
RIS
O
KRLEEL
WWe
S

2

To I, to IV, via V, From V3

To I;fo V, via VI,

From VI,

pfold
(see
nt Vs
boint

pass
, 1V,
3, V2
A.3).

Figure A.3 — Taping method

A.23 As step A.22 is completed, the tape returns to point I1. 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.1 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 the light grey 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 light grey sections (see Figure A.4).

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

Key

A.25

portion below the upper eye

widt

already taped in the fous steps up to step A.24.) The “neck” refers to the portion extend
top df the bag to ab@ 20 mm below (see Figure A.1).

Taping in a@manner causes part of the tape to be not in contact with the bag as shown i

Appl

o0,
BTN

»
i

\pplying the tape in four folds over the white anm?ght grey sections achieves taping at the intersg

blds. O
\
N

Y
Figl@&A — Taping reinforcement

As it is specified that &AQ)ody and neck sections be taped separately, start taping
nut to proceed in a spiral manner downward by shifting the taj

h until the tape re the lace section. (Apply taping until the tape becomes flush w

i pres o these parts of the tape so that contact with the bag is established.

ction in eight

for the neck
be by half its
th the point
ing from the

h Figure A.5.

Repea%fuhperation four times to achieve taping in eight folds.

(The total tape consumption up to this point amounts to about 2,9 rolls.)

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.

© ISO 2015 - All rights reserved

21


https://standardsiso.com/api/?name=e502a2f0c0c3e0b5d3ac1ce8c2c27755

ISO 29584:2015(E)

Key

a

22

Apply th

Figur

a g —-—

~

Zcaces

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

e A.5 — Taping impactor neck (view when taping is completed around the neck)
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Annex B
(normative)

Calibration of the test rig

Calibration procedure

B.1.

The calibration test piece shall be a 10 mm thick pane of thermally toughenedcsoda

safetyy glass according to ISO 16293-1[4] made from soda lime silicate float glass.

The dlimensions of the calibration test piece shall be (876 + 2) mm x (1 938 + 2)/mm.

Rem
mini

Fix a

pve all masking and protection material from the calibration test-piete and condi
mum of 12 h at the calibration temperature of (20 + 5) °C.

constantan rosette strain gauge to the centre of the pane in order to measure the ho

vertical micro-deformation. The precision strain gauge® shall beof the following type:

a) 1

esistance at 24 °C: (350,00 £1,75) Q or (120,0 £.0,6) Q;

b) length of the grid: 3,18 mm to 5 mm;

c)

B.1.2
side
than

Use ¢
Whe

Raisq
shall

B.1.3
with

Meas
per

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

Place the calibration test piece in the ctamping frame so that the strain gauge is on
to the impact. When clamped, the rubber shall be compressed by not less than 5 % a
10 % of the thickness.

ither a twin tyre impactor or shot'bag impactor.
h using a twin tyre impactot;inflate both tyres to a pressure of (0,35 + 0,02) MPa.

e the impactor to the-lowest drop height and stabilize. At the drop height, the susp
be taut and the axiS-0f the impactor and cable shall be in line.

but initial velaeity. The impact shall occur at the centre of the calibration test piece striking

ure afnd*record the horizontal and vertical micro-deformation. Record three me
rop height.

lime silicate

fion it for a

rizontal and

the opposite
nd not more

bnsion cable

Release the‘impactor, stabilized in the launch position, so that it falls with a pendular movement

it only once.

asurements

B.1.4 Repeat the procedure in B.1.3 for each drop height (see Table B.1).

4) 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.

© ISO

2015 - All rights reserved
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B.2 Calib

The calibrat]

a) thenan
b) the nam
c) thetypg
d) thedim
e) the typg
f) the desd
g) all meaj
h) the cur

micro-d
i) the tes

ISO 295
B.3 Refe]
The curves

calibration (
tyre impact
to ensure th
the energy 1

Table B.1 — Drop heights for the calibration test

Drop height
mm
200
250
300
450
700

1000
1200

ration report

ion report shall contain at least the following information:

e, address and reference to impact rig;

e of test engineer, date of calibration;

e and nominal thickness of glass;

ensions of the calibration test piece;

e of impactor;

ription of the test rig (material e.g. steel, efc:; type of clamping, i.e. continuous, bolted,
ured values per drop height;

ves (drop height versus horizdntal micro-deformation and drop height versus vel
eformation) based upon the mean values with the type of strain gauge used;

t method used, with reference to this Annex of this International Standard|
84:2015, Annex B.

rence calibration curve

obtained tafter the calibration procedure shall be in accordance with the refei
urves within a tolerance of +10 % (see Tables B.2 and B.3 and Figures B.1 and B.2 for a
br and, Fables B.4 and B.5 and Figures B.3 and B.4 for a lead shot bag, respectively) in

at.the energy transferred to the test piece by the impactor during the test is equivale

etc.);

rtical

i.e.

ence
twin
rder
nt to

equired for the classification.

B.4 Calibration 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.

24
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Table B.2 — Reference mean peak horizontal micro-strain for twin tyre impactor

Drop height Mean value Mean value- Mean value-
mm e11 1 x 106 minus 10 % plus 10 %
200 1275 1147 1402
250 1418 1276 1559
300 1542 1388 1696
450 1793 1613 1972
700 2063 1857 2269
1000 2327 2094 2559
1200 2503 2252 2753

© ISO 2015 - All rights reserved

Yy 3000
2500F S e
2000¢ /./I//./.
1500 :;./-/
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X
Key
—8— | mean value
—— | mean value minus 10 %
—aA— [ mean value plus 10 %
X drop height
y mean peak horizental'micro-strain for twin tyre impactor (et h x 106)
Figure B.1 ==Reference horizontal micro-strain calibration curve for twin tyre impactor
Table B.3 — Reference mean peak vertical micro-strain for twin tyre impactor
Drop height Mean value Mean value- Mean value-
minus 10 % plus 10 %
mm eTT,v X 106
200 805 724 885
250 911 820 1002
300 1013 912 1114
450 1181 1063 1299
700 1389 1250 1528
1000 1601 1440 1761
1200 1742 1567 1916
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y 2500

2000

; e

1000}

50

0 100 200 300 400 500 600 700 800 900 1000 110051200 1300
X

mean [value

mean [value minus 10 %

mean [value plus 10 %

drop height, h

mean [peak vertical micro-strain for twin tyre impactor (et v x 108)

RS

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

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

Drop height Mean valne Mean value- Mean value-
mm £sp.p x 106 minus 10 % plus 10 %
200 1174 1057 1291
250 1298 1169 1428
300 1434 1290 1577
450 1762 1586 1939
700. 2159 1943 2375

1600 2567 2311 2824
1200 2764 2487 3040
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y 3500

3000 -

.\

2500 —

\

2000 =

\

1500 =
oa';.’,/

1000 —

500

L B LA L B R B R B L B L
200 400 600 800 1000 1200

o

mean value

t 48

mean value minus 10 %

mean value plus 10 %

drop height, h

mean peak horizontal micro-strain for shot bag impactor (esg, n x 106)

5

Table B.5 — Reference mean peak vertical micro-strain for shot bag impact
Drop height Mean value Mean value- Mean value-

mm £5p,v x 106 minus 10 % plus 10 %

200 843 759 928

250 943 849 1038

300 1029 926 1131

450 1249 1124 1373

700 1512 1361 1664

1000 1810 1629 1991

+260 +963 767 2-160

1400

Figure B.3 — Reference horizontal micro-strain calibration curve for shot bag impactor
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y 2500

2500

1500

1000

500

0 200 400 600 800 1000 1200 1400

Key

—— mean vallue
—®— mean value minus 10 %
mean vajlue plus 10 %
x  drop height h
y  mean peak vertical micro-strain for shot bag impactor (esg, v x.100)

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

28 © IS0 2015 - All rights reserved


https://standardsiso.com/api/?name=e502a2f0c0c3e0b5d3ac1ce8c2c27755

C1

The
devi
is sh

C.2

The
for

applied until either

a)

b) the maximum diameter of the sphere has passed.thfough the plane of the test piece wit
of 25 N being achieved (the test piece shall be deemed to have failed the test).

Key

ISO 2958
Annex C
(normative)

Sphere penetration test

Probe assembly

brobe assembly shall consist of a sphere®) of diameter (76 + 1) mm connected to.a#|

pwn in Figure C.1.

Operation

d in the test piece. The weakest point of resistance shall be selected. A horizontal fq

maximum force of 25 N has been achieved without penetration by the sphere (the teg
e deemed to have passed the test) or

FORCE GAUGE

25.0- 1

N/

4:2015(E)

arm with a

%) for measuring when a maximum force of 25 N has been applied. An example pf@prope assembly

probe assembly shall be held so that it is horizontal. It shall thew be pushed into any opening

rce shall be

t piece shall

hout a force

1 force indicated in Newtons

2 76 mm diameter sphere

Figure C.1 — Example of a probe to verify free passage of a 76 mm diameter sphere

5) A sphere available from Euromatic is an example of a suitable product available commerecially. This information
is given for the convenience of users of this International Standard and does not constitute an endorsement by I1SO
of this product.

6) 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 International Standard and does not constitute an
endorsement by ISO of this product.
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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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Dimensions in millimetres
977

<3 =
— 847 -
75
_<£
_\\H:I Fﬂ 1L ! g A
L ——
1 L o L )
i
= = .| .
O o)
Alz x
oA o
I o
o —
m¢ "
<
)
gl e
oo O Xe)
8 | X0 =E
wn
- )
X ™ | 13 1|
> A Bl
v =
1l ¢ —! 8 Y 2
— — @%
i/ l & Rl HOT [ - Y
/! ¥ o
2 —
70 70
253.5 330 2535
110 —
fX|
8 18
g &>L |
— 90
Key
1 12 holese M12 3 100 x 50 x 8 right hand side
2 seedetail 4 rubber strips 20 x 10

Figure D.2 — Component No. 1
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