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reword

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 procedures used to develop this document and those intended for its further maint
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different types of ISO documents should be noted. This document was drafted in accordan
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Fireworks — Categories 1, 2 and 3 —

Part 4:
Test methods

ccording to

Pir content
pplies. For
[s) applies.

Fribution of

formance

dresses:

1 [Scope

Thif document specifies test methods. It is applicable to fireworks in categories 1, 2 and’3 a
[S0[25947-2.

2 |Normative references

The following documents are referred to in the text in such a way that' some or all of th
conptitutes requirements of this document. For dated references,, only the edition cited 3
undated references, the latest edition of the referenced document (ifticluding any amendmen
[SO|3599, Vernier callipers reading to 0,1 and 0,05 mm

1SO|6344-3, Coated abrasives — Grain size analysis — Part-3: Determination of grain size dis
micfogrits P240 to P2500

1S0|21948, Coated abrasives — Plain sheets

[SO|25947-1, Fireworks, Categories 1, 2 and 3 —Part 1: Terminology

1S0|25947-3:2017, Fireworks, Categories 1, 2-and 3 — Part 3: Minimum labelling requirements
[S0|25947-5, Fireworks, Categories 1,2xand 3 — Part 5: Requirements for construction and per)
3 |Terms and definitioms

Forfthe purposes of this document, the terms and definitions given in ISO 25947-1 apply.
[SOland [EC maintainterminological databases for use in standardization at the following adg
— |IEC Electropedia: available at http://www.electropedia.org/

— |ISO Online browsing platform: available at http://www.iso.org/obp

4 |Test environment

4.1 General

The test area shall be a clean, flat, horizontal, non-flammable and sound reflecting surface (for example
concrete). The test sample shall be placed in accordance with the instructions on the label in the centre
of the test area.

4.2

Indoor

The test area shall be indoors.

The test area shall be inside a fume cupboard, or similar enclosed space, which is capable of preventing
movement of air.

© IS0 2017 - All rights reserved
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4.3 Outdoor

4.3.1 Ge

neral

The test area shall be an outdoor site. If applicable, provisions shall be made at the centre of the test

area for pa

rtially burying into the ground.

If applicable, insert a support pole in the centre of the test area.

A means of measuring the wind speed at a height of 1,5 m above the ground shall be provided. No

ce testing shall be carried out if the wind speed exceeds 5.0 m/s.

performa

4.3.2 Ca

A test ared
1,0 m, shal

4.3.3 Ca

A test areg
8,0 m, shal

434 Ca

A test areg
15,0 m, sh{

4.4 Mon

Two positi
distance of
monitoring
calculation

If necessar

5 Appa

NOTE ]
better can b

fegory 1

be marked around the centre of the test area.

tegory 2

be marked around the centre of the test area.

tegory 3

11 be marked around the centre of the test area.

itoring height

bns for monitoring the height of ascentand angle of flight shall be provided, at a measy
at least 50 m from and at an angle of 90° to each other in relation to the testing point. If
positions are not in the same horizontal plane, appropriate corrections shall be made in|
of heights.

y, the measuring distance andthe number of positions can be adapted to the firework.

ratus

'he described appdratuses are only examples, any equivalent apparatus with the same accurad
e used.

5.1 Timing device:

5.1.1 Tiy

meeting the requirements given in 4.1, with a radius of at least 2,0 m and a circle, raglius

meeting the requirements given in 4.1, with a radius of at least/9,0 m and a circle, raglius

meeting the requirements given in 4.1, with a radius)of at least 16,0 m and a circle, raglius

red
the
the

y or

hing device, capable of being read to the nearest 0,1 s.

5.1.2 Timing device, capable of being read to the nearest 1 min.

5.2 Calliper, flat faced vernier calliper reading to 0,1 mm, conforming to ISO 3599.

5.3 Rule

r, reading to 1 mm.

5.4 Measuring tape, reading to 10 mm.

5.5 Wind speed meter, capable to measure with accuracy of at least 0,5 m/s.

© ISO 2017 - All rights reserved
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5.6

5.6.
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Weights with clamping devices.

1 Weight with clamping device, (50 * 1,0) g total.

5.6.2 Weight with clamping device, (100 £ 1,0) g total.

5.6.3 Weight with clamping device, (500 * 1,0) g total.

5.7

Balance.

5.7

5.7{2 Balance, reading to 10 mg.

5.7

5.8
P24

5.9

5.9

5.9

5.9

5.10 Test paper, 700 mm x 750 mm,.(80°* 3,0) g/m?2.

5.1
5.1

5.1
heig

5.1
heig

1 Balance, reading to 100 mg.

3 Balance, reading to 0,1 mg.

0 measured in accordance with ISO 6344-3.
Temperature chamber.

1 Upto (+130+2,5)°C.

2 Upto(+75%2,5)°C.

3 Upto (+50 £ 2,5) °C.

I Clamping device, means of clamping to hold different test sample at different heights anc
P Plate, non-flammablé, with a diameter of (200 + 5) mm.

B Paper holder,imeans of clamping to fix the test paper in a horizontal or vertical plane
thts.

i Viewing screen, suitable viewing screens, as shown in Figure 1, shall be provided for
rht andsangle of flight criteria.

Abrasive sheet, large enough to permit striking of the ignition head;’conforming to ISO[21948, grit

|/or angles.

n different

monitoring

©IS

02017 - All rights reserved
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Dimensions in millimetres

/1\

2
3
| ap
—_— - _ <__
600
Key
1 acryl glpss
2 black tdpe, 10 mm to 20 mm wide
3 solid bgse
4  stand
5 position of observer
Figurie 1 — Viewing screen

Distance X|is given in metres using Fornrmula (1) (with e.g. Y= 50 m):

20m Y

R N S (1

X 0,6 m

where

Y isthe distance in metres from the viewing point to the testing point.
EXAMPLE Y=50m

0,6 m-20m 0,6 m-20m
X = = =0,24m (2)

Y 50m

4 © IS0 2017 - All rights reserved
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20 m

E
S~ (=3
\“\ (<)
~— -
~. N 600 mm
~. >
~.
r~ OP]
—-—»—»—»—»—-—-—‘ -
\ 3

Key
base of firework before firing
sighting device

position of observer

Figure 2 — Use of aviewing screen to monitor a height of 20 m

5.15 Poles, with 3 m height.

NOTE A vertical height of'3 m can be identified by the poles placed around the perimeter of the tpst area and
the B m height can be estimated using the same poles.

5.16 Rack, horiZontal plate with a central hole of 800 mm diameter, mounted in a height of 3,0 m above
the [ground in.a;mobile rack.

5.1 Sound level meter, to class 1 of IEC 61672-1 with free-field microphone.

5.18 Shock apparatus.

The apparatus shall provide a deceleration of 490 m/s2 (-50/+100) m/s2 (when measured at the centre
of an unloaded platform) and the mechanical conditioning impulse duration (time elapsed from the
starting of the machine’s deceleration to the time in which the deceleration reaches its maximum value
during each first shock pulse) shall be (2 + 1) ms working at a frequency of (1 + 0,1) Hz.

An example of an apparatus is shown in Annex A.

5.19 Goniometer, read to 1°.

© IS0 2017 - All rights reserved 5
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5.20 Frame.

The frame shall retain the test sample consistently.

To gauge the length of the handles, clearly marked lines shall be marked at distances of 20 mm, 40 mm
and 75 mm from the handle end of the frame.

J
)
-]
-]
D
D)
)

D)

Key
1 frame
2 sparklg

5.21 Ignition source, capable of,producing a small flame or of smouldering.

5.22 Tran

20 mm

4O mm

75 mm

Figure 3 — Example for determining length of handles (Batch test)

sparent type sizesheet.

The printing of Latin ¢haracters, as required in ISO 25947-3:—, 4.8, shall comply with the sizes sh¢gwn

in Figure 4

2,8 mm: ABC abc XYZ xyz 123

2.4 ARC 1 NINIZ 400
L, LTI, ADGU dUUC ATZL A_yl. 1O

Figure 4 — Type sizes of print

For other languages, similar equipment shall be used in compliance with I[SO 25947-3.

© ISO 2017 - All rights reserved
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5.23 Protractor.

90 80

Key
1 [junction of handle/pyrotechnic composition
2 |tip of hand-held sparkler

Figure 5 — Measurement of droop

5.24 Striking surface.

The primary pack is supplied with a striking surface for safety matches.

5.25 Post, with a height of 0,5 m.

Plage one or more posts inside-the test area (see 4.3.2) with the related radius.

5.26 Cage.
Thiph-wire cage with a mesh size of 10 mm to 15 mm.
Theg wire shallhave a diameter of approximately 1,0 mm.

The innettength and width shall be (200 + 10) mm. The inner height of the cage shall be (10( + 10) mm.

6 Test methods

6.1 General

NOTE These methods are only examples. Any equivalent method with the same sensitivity and the same
accuracy or better can be used.

© IS0 2017 - All rights reserved 7
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6.2 Construction and stability

6.2.1 Length of handle

6.2.1.1 Apparatus

Calliper (5.2)

— Ruler (5.3)

— Frame|(5.20)

6.2.1.2 Hrocedure

6.2.1.2.1 |Fireworks with visible handles

For the type test, measure and record the length of the uncoated end using thée-ealliper (5.2) if the lergth
of the handle is smaller than or equal to 100 mm or using the ruler (5.3) if the length exceeds 100 mpm.
For the batch test, measure the length of the uncoated end by using the‘calliper (5.2), the ruler (5.3) or
the frame (5.20) to determine the length of the uncoated end and record if the length of uncoated end is
within the [requirements.

If using the frame (5.20), place the fireworks with the handl€s in accordance with Figure 3 and redord
whether anjd if so, for how many items, the uncoated end is‘less than the required length.

6.2.1.2.2 |Hand-held fountains without a separate,handle

Use the fireworks that are sampled for the detertnination of the net explosive content. Cut open|the
marked enfd of the firework case. Using a callipér (5.2), measure and record the length of the firework
case whichlis not filled with pyrotechnic composition to the nearest 1,0 mm.

6.2.2 Attachment of separate handle

6.2.2.1 Apparatus

— Timing device (5.1.1)

— Weight (5.6.3)

6.2.2.2 HBrocedure

Clamp thelsample by means of a clamping device in a position such that the handle of the sample is

pointing vertically downwards. Securely attach the 500 g weight (5.6.3) to the handle.

Using the timing device (5.1.1), determine and record the time until the handle of the sample becomes

detached. I

6.2.3

f this time is longer than 10 s, stop the test and record as “longer than 10 s”.

Length of item

6.2.3.1 Apparatus

Ruler (5.3)

© ISO 2017 - All rights reserved
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6.2.3.2 Procedure

Use the ruler to measure and record the total length of the test item to the nearest 1 mm.
6.2.4 Length of pull-string or pull-strip

6.2.4.1 Apparatus
— Ruler (5.3)

6.2[4.2 Procedure

Carpfully extend the pull-string or pull-strip to its full length without firing the test.item| Using the
rulgr (5.3), measure the total exposed length of the pull-string or pull-strip. Recordithelength.

6.2/5 Determination of diameter

6.2/5.1 Apparatus
— |Calliper (5.2)

6.2/5.2 Procedure

Using the calliper (5.2), measure the inside diameter ofithe tube at least three times 3t different
posjtions to the nearest 1,0 mm.

Using the calliper (5.2), measure the outer diameter of the propellant tube of the mini rocket at least
thre¢e times at different positions to the nearest/0;5 mm.

Recprd the individual diameters and calculate the mean diameter.
6.2)6 Attachment of initial fuse

6.216.1 Apparatus

— |50 g weight with clamping device (5.6.1)
— 100 g weight with‘elamping device (5.6.2)
— |Timing devicée\(5.1.1)

— |Clamping-device (5.11)

6.2)6.2¢ YProcedure

Clamp the firework by Tneans of a ctamping device (5.11) 1T SUc a position that the imitial fuse is
pointing vertically downwards. If testing a category 1 firework or a category 2 mini rocket, securely
attach the 50 g weight with clamping device (5.6.1) to the initial fuse. If testing a category 2 firework
other than a mini rocket or a category 3 firework, securely attach the 100 g weight with clamping device
(5.6.2) to the initial fuse.

Using the timing device (5.1.1), determine and record the time until the initial fuse becomes detached.
If this time is longer than 10 s, stop the test and record the time as “longer than 10 s”.

6.2.7 Attachment of sealing paper, ignition head or friction head

See 6.15.

© IS0 2017 - All rights reserved 9
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6.2.8 Resistance to ignition by an abrasive surface

6.2.8.1 Apparatus

— Abrasive sheet (5.8).

6.2.8.2 Procedure

Strike the friction head of the test sample in the test area (see 4.2 or 4.3) on the rough surface of the
abrasive sheet (5.8). Record whether the friction head ignites.

6.2.9 Helight of initial fuse for mounted wheels in category 3

6.2.9.1 A

6.2.9.2 H

Mount the
downward|
measuring

6.3 Desi

6.3.1 Ge

These test
requireme

| pparatus

Measufing tape (5.4).

rocedure

wheel in accordance with the instructions on the label. Extend the protruding fuse vertic
s and measure the height of the initial fuse above the ground te’the nearest 10 mm, usi
tape (5.4). Record the height.

gn — Verification

neral

5 shall be done for type testing to verify~that the tested item is in accordance with
hts of ISO 25947-5.

For batteries, batteries requiring external support, combinations and combinations requiring exte

support, th

6.3.2 Co

The tested
show anyr
charge as ¥

Observe arj

6.3.3 Py

ree samples of each different pyfotechnic unit shall be inspected.

nformity to drawings and-part lists

item shall be in accordance with the relevant manufacturing drawing. The drawing s

ally
g a

the

‘nal

hall

blevant componentye;g: pyrotechnic unit, with its dimensions, the masses of each pyrotechnic

vell as the detailedpyrotechnic composition of the firework.

d record anyhonconformity.

rotechnic’composition — Determination of net explosive content or total NEC

6.3.3.1 A

\pparatus

Tempe

10

Timing device (5.1.2)
Balance 10 mg (5.7.2)
Balance 100 mg (5.7.1)

rature chamber (5.9.1)

© ISO 2017 - All rights reserved
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6.3.3.2 Procedure

6.3.3.2.1 Determination by dismantling

Carefully dismantle the test sample. Separate any pyrotechnic units and count them, except when
pyrotechnic units are stars. Record the number of units containing report composition.

Table 1 — Accuracy of weighing

Masfﬁ‘{{ﬂ{fﬁﬁ‘iﬁh“‘c Weigh to the nearest Using the balance
compositien
<30g 10 mg 5.7.2
>3,0¢g 100 mg 5.7.1

Weigh the pyrotechnic composition not contained in pyrotechnic unit(s). Recordthe mass.

If applicable, remove the pyrotechnic composition from each pyrotechnie-unit, separatle bursting
chafge, report charge and effect charge and weigh each portion. Record the|mass of each poxtion.

6.3)3.2.2 Determination by separation of pyrotechnic composition by water/solvent

Weligh at least five test samples to the nearest 100 mg usig the balance (5.7.1). Note| the mass.
Subsequently place the test samples in water or an appropriate solvent until all pyrotechnic
conjpositions are soaked and easy to remove. Wash thelinert material with water until there is no
adhferent composition and dry them for 1 h (5.1.2) at ¥20 °C (5.9.1). Weigh the inert matefial after a
cooling period of 2 h (5.1.2) at room temperature to the nearest 100 mg using the balance (p.7.1). Note
themass.

Calgulate the mean net explosive content (NEE) or total NEC of the pyrotechnic composition as the
difference between the initial mass and theamass of the sample without any composition divjded by the
number of samples. Record the mean NEC of the pyrotechnic composition.

6.3]3.2.3 Determination of silver fulminate

A description of a method to determine silver fulminate is given in Annex B.
6.4 Paper tests
6.4{1 Test for burning or incandescent matter

6.4]1.1 Apparatus
— |Rule¥(5.3)

— LTest paper ("1' 10)

— Clamping device (5.11)
— Plate (5.12)

— Goniometer (5.19)
6.4.1.2 Procedure

6.4.1.2.1 General

Place the sheet of paper (5.10) on a horizontal area (see 4.2). Place the plate (5.12) in the middle of
the test paper, only if testing table bombs, serpents, flash pellets, indoor non-hand-held sparklers or

© IS0 2017 - All rights reserved 11
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indoor fountains, and place the sample on the plate. If the sample is not fitted with a base, then use the
clamping device (5.11) to fix the sample at the required angle and height to the test paper.

6.4.1.2.2 Test configuration

The test configuration shall comply with Tables 2 and 3.

Table 2 — Test configuration

Height of test sample above

Angle of test sample (5.19

I g ple (5.19) testpaper{5-10)—

Fountains (Ifor indoor use) vertical direct on the plate

Hand-held fountains (for indoor use) 45° upwards (500 = 10) mm

Hand-held $parklers (for indoor use) horizontal (200 = 10) mm

Non hand-Held sparklers (for indoor use) vertical in supplied stand direct on the plate

Bengal matjches horizontal (200 = 10)ymm

Novelty mdtches horizontal (200 #10Ymm

Serpents vertical direct on the plate

Flash pellets vertical direct on the plate

Table 3 — Additional test configuration
Height of test paper (5.10)
above test samples
Angle of test sample (5.19) (additionally to the test
paper (5.10) below the tgst
sample)
Fountains (hand-held, for indoor use) vertical (500 + 10) mm

Ignite test pample in accordance with the labelinstruction with an appropriate ignition source.
After funcfioning, remove the sample, the pldte and the clamping device, if any.

Record whether the test paper caughtfire and/or has holes burnt in it.
6.4.2 Test for horizontal projected debris

6.4.2.1 Apparatus
— Ruler (5.3)
— Test paper (5.10)

— Clampj|ngidevice (5.11)

— Paper holder (5.13)

— Goniometer (5.19)

6.4.2.2 Procedure

If applicable, use the clamping device (5.11) to fix the test sample at the specified height, measured with
the ruler (5.3), and angle, measured with the goniometer (5.19), above the centre of the test paper (5.10).

Use a paper holder (5.13) to fix the test paper (5.10) vertically. Use a ruler (5.3) to adjust the paper
holder in the required position and distance.

12 © IS0 2017 - All rights reserved
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Function the test sample in accordance with the labelled instructions with an appropriate ignition
source (5.21). In case of party poppers, pull the string to fire the party popper.

Record whether any ejected material penetrated the sheet of test paper or whether the ejected material
or test paper caught fire.

750 15 / 4
|
o | h
| | |
| . |
11—+ | |
| - |
| ! |
B O | ___________ (] B O =+
| ‘ | =)
| , |
| | |
| i | "~
| | | T
25 | | | 25 2
| i |
L ] _
| O\
3
Key
1 [|paper holder
2 |sheet of paper
3 |weighted rod
4 |paper clamp

Figure 6 — Example of paper holder
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Bw N R

Dimensions in millimetres

=

paper @
sheet o
weightg

party p

200

lamp

f paper
drod

bpper

500

Figure 7 — Arrangement for party popper performance test

6.4.3 Test for vertical projected debris

6.4.3.1 Apparatus

14

Ruler (5.3)

Test paper (5.10)

Clamping device (5.11)

Paper holder (5.13)

Goniometer (5.19)
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6.4.3.2 Procedure

If applicable, use the clamping device (5.11) to fix the test sample at the specified height, measured with
the ruler (5.3), and angle, measured with goniometer (5.19), above the centre of the test paper.

Use a paper holder (5.13) to fix the test paper (5.10) horizontally. Use the ruler (5.3) to adjust the paper
holder to the required position and distance.

Ignite the test sample in accordance with the labelled instructions.

Record whether any ejected material penetrated the sheet of test paper and whether any ejected

materiatweremadeof glassorsharp metalor-whether-theejected materiatoreithersheetof test paper

caught fire.
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Dimensions in millimetres

1/&'2/ : I

1500

Key

1 paper holder

2 testpaper

3  table bomb

4  non-flammable plate
5 testpaper

Figure 8 — Arrangement for table bombs performance test
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Angle of ascent and height of effects

1 Apparatus
Viewing screen (5.14)
Poles (5.15)

Rack (5.16)

Post (5.25)

6.5

Pos
Plag
cen

Obs
the

For
at 1
san
the

6.5

Twi
of t
scr

Ign

Red
lim

Red

Red
the

2 Procedure for double bangers and double flash bangers

tion the rack (5.16) so the centre of the 800 mm hole is directly above the centre of th
e the double banger or the double flash banger in accordance with the labelled instruct
're of the test area and ignite.

erve and record whether the double banger or the double flash bangerpasses through
horizontal plate. Estimate and record the height where the secondreport occurs.

a double flash banger, one observer with viewing screen is positioned at a measured
bast 50 m, so that the bottom edge of the triangle on the Screen aligns with the base

front screen.

3 Procedure for items other than double bangers and double flash bangers

observers with viewing screens are positiehied in accordance with 4.4 so that the b
he triangle on the screen aligns with the _base of the test sample and the bottom edge
en aligns with the bottom edge of the horizontal tape on the front screen.

te the sample in accordance with the/labelled instructions.

ord whether the angle of ascentand the height of the effects of the test sample were
ts specified.

ord whether any bhtirsts or explosions occurred at a height of less than the specified heig
poles (5.15).

b test area.
ions in the

the hole in

Histance of
of the test

ple, and the bottom edge of the back screen aligns with-the bottom edge of the horizonftal tape on

ttom edge
bf the back

within the

ord whether any burning matter was extinguished at the specified height by using the p¢les (5.15).

ht by using

Ground movers,<ground spinners and jumping ground spinners shall not move outside tle relevant

dist

ance. Observe the height reached by category 1 articles with the aid of the posts (5.25).

6.6

Measurement of sound pressure level

6.6.1 General measurement for outdoors

6.6.1.1 Apparatus

Sound level meter (5.17)

Measuring tape (5.4)

6.6.1.2 Procedure

The measurement of the sound pressure level shall be carried out outdoors for all fireworks of category

1,2

©IS

and 3 except for party poppers, Christmas crackers and snaps.

02017 - All rights reserved
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Set up the microphone of the sound level meter in the test area (see 4.2 or 4.3) at the required distance

and at a he

ight of 1,0 m.

a) For category 1, the microphone is set up at a horizontal distance of 1,0 m from the testing point.

b) For category 2, the microphone is set up at a horizontal distance of 8,0 m from the testing point.

c) For category 3, the microphone is set up at a horizontal distance of 15,0 m from the testing point.

Record the maximum A-weighted impulse sound pressure levels as measured by the sound level

meter (5.1

For groungd

level shall
movement

6.6.2 Pa

7).

of more than 0,1 m to all directions.

'ty poppers for indoors

6.6.2.1 Apparatus

— Sound

— Ruler

level meter (5.17)
5.3)

6.6.2.2 BRrocedure

Set up ths

(200 = 10)
behind the

sample, determined by the ruler (5.3); see Figure 9.

spinners, jumping crackers and ground movers, 10 extra measurements of sound présgqure
be performed with the item fixed to the firing point by a cage (5.26) which ensureg no

microphone of the sound level meter (5.17) iw,the test area (see 4.1) at a height of
mm above the surface, determined by the ruler (5.3), and at a horizontal distance of 500 mm

18
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Dimensions in millimetres

| L i

500 500

200

Key
paper holder
sheet of paper
party popper
sound level meter

Ul s W N

weighted rod
Figure 9 —Arrangement of sound level measuring

Unfpld the pull-string, if necessary, and extend the pull-string to its full length. Pull the string sharply.
If the pull-string breaksyrecord the fact and do not proceed with further testing of that pafrty popper.
Obgerve and record whether the party popper produces a single report.

Record the maximunt A-weighted impulse sound pressure as measured by the sound level meter (5.17).
6.6)3 Christmas crackers and snaps for indoors

6.6{3.1" 'Apparatus

— Sound level meter (5.17)

— Ruler (5.3)

6.6.3.2 Procedure

Set up the microphone of the sound level meter (5.17) in the test area (see 4.1) at a height of

(200 = 10) mm above the surface, determined by the ruler (5.3), and at a horizontal distance of 200 mm
from the sample, determined by the ruler (5.3); see Figure 10.
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Dimensions in millimetres

300

Key
1  Christnpas cracker/snap
2 sound lpvel meter

Figure 10 — Arrangement of sound level measuring

Pull the Chiristmas craeKer or snap sharply. Observe and record whether the Christmas cracker or snap
produces afsingle report.

If the pullistrip ‘breaks, record the fact and do not proceed with further testing of that Christmas
cracker or gnap.

Record the maximum A-weighted impulse sound pressure as measured by the sound level meter (5.17).
6.7 Timing measurement

6.7.1 Apparatus
— Timing device (5.1.1)

— Ignition source (5.21)
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2 Procedure

2.1 Ignition time

Remove any protection of initial fuse and ignite in accordance with the labelled instructions.

Apply the ignition source (5.21) to the initial fuse and at the same instant, start the timing device (5.1.1).
Stop the intermediate time at the moment the initial fuse ignites. If the initial fuse fails to ignite within

the

required time, record the fact and do not proceed with further testing of that firework.

If the firework has a friction head, strike the friction head of the firework on the ignit

on source,

supplied with the firework. If the firework fails to ignite at the first strike, try it twice mar

the

6.7

Init]

firework did not ignite.

2.2 Initial fuse time

jal fuse time shall be measured by using the timing device (5.1.1) and shall be recorde

moiment the initial fuse ignites to the time the firework starts to produce it§ preliminary effi

6.7

2.3 Invisible burning time

If the preliminary effect is different from the first principal effect, measure and record t}

bur

Als
us

—

6.7

Med
tim

6.8

6.8

6.8

Usi
cor

—

ning time after the preliminary effect by using the timing device (5.1.1).

b, for Roman candles, measure and record the invisiblé\burning time after the preliminai

g the timing device (5.1.1).

2.4 Delay time for compound fireworks

sure the delay time between the single~fireworks articles in the compound firewor}
ng device (5.1.1) and check if 15 s are exeeeded.

Measuring of labelling

1 Apparatus
Calliper (5.2)

Transparent type'size sheet (5.22)

2 Procedire

ng the-ealliper (5.2) or the transparent type size sheet (5.22), record whether the typ

‘ectzand the printing is legible.

b, Record if

d from the

pCt.

e invisible

'y effect by

using the

e sizes are

6.9

6.9.

6.9.

Extinguishing of flames

1 Apparatus

Timing device (5.1.1)

2 Procedure

After the firework has ceased to function, start the timing device (5.1.1) immediately and record the
time until any flames caused by the functioning of the fireworks are extinguished.

© IS0 2017 - All rights reserved
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6.10 Burning rate of composition
6.10.1 Apparatus
— Timing device (5.1.1)

6.10.2 Procedure

Immediately after starting the principal effect of the fireworks, start the timing device (5.1.1). Stop it
after the end of the principal effect and record the time.

Estimate tile burning rate by using the net explosive content in accordance with 6.3.3 in grams divided
by the mealsured time in seconds. Record the burning rate in grams per second.

6.11 Drogp test

6.11.1 AIaratus
— Protractor (5.23)

— Goniompeter (5.19)

6.11.2 Prpcedure

After functioning, remove the hand-held sparkler from the clamiping device (5.11) and use it for|the
measurement of the droop.

Measure the deflection of the unsupported tip from the‘horizontal, as shown in Figure 5, using|the
protractor|(5.23) or the goniometer (5.19). Record the:droop angle from the horizontal.

6.12 Projected debris (outdoor)

6.12.1 Apparatus
— Balande (5.7.1)

6.12.2 Prpcedure

—

Record whether any debris’ is projected laterally more than the relevant safety distance duf
functioning.

D

ng

Record whether thére is any metallic debris projected.

For rocketg and derial wheels, collect any debris which might have a mass exceeding the specified linpits.
Measure witlrthe balance (5.7.1) and record any particle of debris which exceeds the specified masnt.

6.13 Incandescent matter

Observe and record whether any burning or incandescent matter falls to the ground outside the
relevant safety distance.

6.14 Visual and audible examinations

The visual examination shall be done by the naked eye and shall verify the requirements for this
inspection.

The audible inspection shall be done by suitably protected ears at the relevant safety distance and shall
verify the requirements for this inspection.
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Record any anomalies.

6.1

5 Mechanical conditioning

6.15.1 Apparatus

Shock apparatus (5.18)

Balance capable of weighing to an accuracy 10 mg (5.7.2) or

6.1

Pla
san
the
test
the

At t
san
and
loos

Balanca canahla afvvaiaghinagta an aconiracy 01
Dorrorrrct-T T TE-OTVY ETS T S oo ot To ey o T It

alC 72
o ey

Timing device (5.1.2)

5.2 Procedure

e a sheet of paper on the platform of the mechanical shock apparatus {(5.18) and pla
ples on the top of the sheet of paper. For test samples supplied in primaty-packs, in orde
initial fuse of the test sample, use the appropriate number of complete, unopened packs
samples or packs with the cellular rubber sheet and secure it to thé)platform around its
shock apparatus (5.18) for 1 h.

he end of the 1 h (5.1.2) period, stop the machine and remavethe test samples or primary
ples which have been conditioned in primary packs, carefully open the packs, remove t
empty any loose material on to the sheet of paper. Separate any pyrotechnic compositig
e material and weight this pyrotechnic composition’with the balance (5.7.2). For novelt

ce the test
[ to protect
. Cover the
edges. Run

packs. For
he samples
n from the
y matches,

party poppers, throwdowns, Christmas crackers and\shaps, use a balance with an accuracy of 0,1 mg
(5.13).

Recprd the mass of the pyrotechnic composition and whether any articles are damaged t¢ an extent
that might affect their functioning.

If applicable, record whether there was-any damaged or loose sealing paper, ignition head or friction head.
For|throwdowns, record whether any of the samples have exploded. Observe visually @and record
whether there is any damage to:the primary pack and whether it has opened and whether any material
has|fallen out.

6.16 Thermal conditioning

6.1

b.1 Apparatius
Temperature chamber (5.9.2) or

Temperature chamber (5.9.3)

“Trmimgdevice (5-12):

6.16.2 Procedure (option 1)

Store the fireworks for 48 h (5.1.2) at a temperature of (75,0 £ 2,5) °C in the temperature chamber
(5.9.2) and then for at least 2 d at ambient temperature before testing. For fireworks which were
supplied in primary packs, condition the fireworks by storing the appropriate number of complete,
unopened packs.

Record whether any article presents signs of ignition or chemical reaction. If any signs are visible, the
test has failed and no re-test in accordance with 6.16.3 is possible.

Record whether any articles are damaged to an extent that might affect their functioning.
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6.16.3 Procedure (option 2)

Store the fireworks for 28 d at a temperature of (50,0 * 2,5) °C in the temperature chamber (5.9.3)
and then for at least 2 d at ambient temperature before testing. For fireworks which were supplied in
primary packs, condition the fireworks by storing the appropriate number of complete, unopened packs.

Record whether any article presents signs of ignition or chemical reaction. If any signs are visible, the

testis faile

d and no re-test in accordance with 6.16.2 is possible.

Record whether any articles are damaged to an extent that might affect their functioning.

6.17 Striking surface test

6.17.1 Apparatus

Strikin

6.17.2 Pr

All sample
surface as

6.18 Fun

6.18.1 Apparatus

Test ai

Test ai

6.18.2 Pr
Place and i

The visual
limited to:

— therel

that al

the art

g surface (5.24)

bcedure

5 from the primary pack, if any, shall be ignited with the striking.surface using the stril
thown on the labelled firework.

ction test

ea (see 4.2), if applicable.
ea (see 4.3), if applicable.

pcedure
bnite test sample in accordance tojthe labelled instruction.

and audible examination while functioning shall confirm conformity to, including but

nted principal effect;
pyrotechnic unjits functioned completely;

icle remainsupright while functioning;

no ex

that tlre 15 no splintering of plastics body (for bangers, crackling granules and flash bangers);

osionerrupture occurs during function (except in case the explosion is the principal effg

that th

the ele

ere is no splintering of aluminium body (for rocket motors);

ments of the batteries and combinations are attached securely;

that category 1 articles lift less or equal than 0,5 m from the ground;

requiring external support are attached securely;

base plate.

For further specific requirements, see ISO 25947-5.

24

(ing

not

ct);

the elements of the batteries, batteries requiring external support, combinations and combinations

for compound fireworks, the articles included in compound fireworks are securely attached to the
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6.19 Determination of tube angle

6.19.1 Apparatus

— Goniometer (5.19)

6.19.2 Procedure

For determination of the tube angle, use the function tested sample and dismantle the sample in such a
way that the angle of the tube could be measured (see Figure 11) with the goniometer (5.19). Record the
angebetweerm the verticat and the Centre tine of the tube.

2

I
|
|
|
|
|
|
|
|

AL
A

[

Key
1 |base of firework

2 |tube of mine, Roman candle or shot tube

Figure 11— Determination of tube angle
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Annex A
(informative)

Mechanical conditioning (shock apparatus)

The mechanical shock apparatus is illustrated in Figures A.1 to A.4 and is comprised of the following
components:

a)

f)

g)

h)

j)

k)
D)

p)
q)

26

flat hgrizontal platform made of steel, 800 mm x 600 mm, 2 mm to 3 mm thick, with-a\3
thick rim having a height of 15 mm; the platform is reinforced with eight steel ribs, 5 mn{ thick
a height of 30 mm, which are welded to the underside and run from the centre to each:of the

corne

20 m

and to the middle of each edge;

thick plate of fibreboard, firmly attached to the platform by screws;

cylindrical steel boss, diameter 125 mm and height 35 mm, located-under the centre of

platfo

rest
a) to €]

annul

m;

284 r]m long shaft, with diameter of 20 mm, fixed to the centre ofthe boss;
r

ining peg, to prevent the platform from rotating; the mdss of the platform assembly [it
| shall be (23 £ 1) kg;

1, elastomeric pressure spring, with a Shore~A hardness of 68, when determineq

accordance with ISO 868, outside diameter 125 mm, inside diameter 27 mm and height 32 mm
which fthe cylindrical boss will rest;

shallo
a base

steel cylinder, inside diameter 126 nim, wall thickness 5 mm, outside height 30 mm, v
8 mm thick which has a 25 mm dijdmeter hole drilled through the centre, to contain

elastOI[neric spring;

suppo
to whi

PVC li
the suj

steel 1
suppol

steel b

four s
to the

Ch the shallow cylinder is serewed;

her, outside diameter-60"mm, inside diameter 20,2 mm and height 92,4 mm, located in
pporting cylinder and-attached by a screw;

hounting plate;thickness 12 mm with a 25 mm hole drills through the centre, to which
ting steel cylinder is screwed;

ase plate/thickness 12 mm;

ipporting pillars, height 260 mm and diameter 32 mm, screwed to the mounting plate
base plate;

Imm
vith
our

the

LIS

| in
, on

vith
the

ting steel cylinder, outsideidiameter 80 mm, inside diameter 60,1 mm and height 92,4 mm,

side

the

and

framework to support the based plate so that the complete assembly is at a convenient height;

attachment to the shaft, allowing adjustment to the overall length, fitted with a cam wheel,
outside diameter 30,0 mm, with a contact surface 8,0 mm wide;

cylindrical cam, outside diameter 120 mm, inside diameter 100 mm, wall thickness 10 mm, with a

“vertic

collar,

al drop” of 50,0 mm between the high point and the low point;

outside diameter 50 mm, height 4,0 mm;

electric motor and suitable gearing, to rotate the cam at a rotational frequency of 1 Hz;
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