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European foreword

This document (prEN 13763-8:2021) has been prepared by Technical Committee CEN/TC 321
“Explosives for civil uses”, the secretariat of which is held by UNE.

This document is currently submitted to the CEN Enquiry.
This document will supersede EN 13763-8:2003
In comparison with the previous edition, the following technical modifications have been made:
a) Clause 1, Scope, has been revised:
1) semi-finished detonators have been included;
2) ithas been added that the document applies to explosives for civil uses;
b) the normative references have been updated;
c) in Clause 3, Terms and definitions, the term 3.1 has been added;
d) Clause 4, Principle, has been added;
e) in Clause 6, Preparation'andhandling of'tést samples and test/piecesyhas been revised;
f) Clause 8, Expression of results; has been‘added;
g) Annex A, Range of applicability ofthe test method, has’been removed;
h) Annex ZA has been updated:
This document has been prepared under a Standardization Request (M/562) annexed to the Commission
Implementing Decision C(2019)6634 final as regards Explosives for civil uses given to CEN by the
European Commission and the European Free Trade Association, and supports Essential Safety

requirements of Directive 2014 /28 /EU.

For relationship with Directive 2014/28/EU, see informative Annex ZA, which is an integral part of this
document.

EN 13763, Explosives for civil uses — Detonators and detonating cord relays, is currently composed with
the following parts:

— Part 1: Requirements

— Part 2: Verification of thermal stability

— Part 3: Determination of sensitiveness to impact

— Part 4: Determination of resistance to abrasion of leading wires and shock tubes

— Part 5: Determination of resistance to cutting damage of leading wires and shock tubes

— Part 6: Determination of resistance to cracking in low temperatures of leading wires
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— Part 7: Determination of the mechanical strength of leading wires, shock tubes, connections, crimps and
closures

— Part 8: Determination of resistance to vibration

— Part 9: Determination of resistance to bending of detonators

— Part 11: Determination of drop resistance of detonators and relays

— Part 12: Determination of resistance to hydrostatic pressure

— Part 13: Determination of resistance of electric detonator to electrostatic discharge
— Part 15: Determination of equivalent initiating capability

— Part 16: Determination of delay accuracy

— Part 17: Determination of no-fire current of electric detonators

— Part 18: Determination of series firing current of electric detonators

— Part 19: Determination of firing pulse of electric detonators

— Part 20: Determination of total resistance of electric detonators

— Part 21: Determination of flash-overvoltagerof electric détonators

— Part 22: Determination of capacitance, insulation resistance and insulation breakdown of leading wires
— Part 23: Determination of the shock-wave velocity of shock tube

— Part 24: Determination of the non-conductivity of shock tube

— Part 25: Determination of transfer capacity of relay and coupling accessories

— Part 26: Definitions, methods and requirements for devices and accessories for reliable and safe function
of detonators and relays

— Part 27: Definitions, methods and requirements for electronic initiation system
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Introduction

Detonators can be subjected to many forces, including vibration, during use, handling and transport. This
could cause material from the compositions to become loose creating a risk of inadvertent initiation
because of friction or other stimuli on the loose explosive.
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1 Scope

This document specifies a method for determination the ability of the explosive content of plain
detonators and semi-finished detonators to withstand vibration it could be exposed to during use,
handling and transport. Plain detonators are instantaneous detonators supplied without means of
activation. Semi-finished detonators are detonators supplied without means of activation.

This document applies to explosives for civil uses.

NOTE Plain detonators and semi-finished detonators are normally activated by means of detonating cord,
safety fuse, pyrotechnic igniter or shock tube.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any amendments) applies.

prEN 13857-1:2021, Explosives for civil uses — Part 1: Terminology

EN 60068-2-6:2008, Environmental testing - Part 2-6: Tests - Test Fc: Vibration (sinusoidal)
3 Terms and definitions

For the purposes of this document, ¢he termspand definitions given/ingyprEN 13857-1:2021 and the
following apply.

3.1
semi-finished detonator
detonator supplied without means of activation! |

4 Principle

The test piece is subjected to a bending force by fixing one end in a steel block and attaching a weight to
the other end. Two types of tests are performed, one where the test piece is supported at the base and
one where the test piece is supported at the top. It is recorded whether the detonator explodes during
the test and if cracking or breaking of the shell occurs. After being subjected to the bending force the test
piece is initiated according to the manufacturer’s specification. It is recorded whether the test piece is
exploded or not.

5 Apparatus

The apparatus shall consist of a vibrating table, a detonating holder, spacers and a scale.

5.1 Vibrating table, in accordance with EN 60068-2-6:2008, 4.1, with a horizontal vibrating plate and
a vibrator (e.g. electromagnetic vibrator) designed, when unloaded, to produce at all points on its top
surface vertical sinusoidal vibrations at a frequency of 50 Hz and of identical amplitude. An example of a
vibrating table is shown in Figure 1.
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5 Dbase

Figure 1 — Example of vibration table

5.2 Detonator holder made of metal and/or hard plastics, designed to be fixed securely in the centre
of the vibrating plate and incorporating vertical,detonator;holder,pockets for holding the detonator(s)
under test. These pockets shall be capable of being closed by serew-in‘plugs, as shown in Figure 2.

Key
1 steel block
2 detonator (shown as an electric detonator)
3 ring
4 weight

Figure 2 — Example of detonator holder pocket

5.3 Spacers, a set of spacers of different heights to secure the detonators in place in the detonator
holder pockets.

5.4 Scale, capable of weighing to an accuracy of + 1 mg.
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6 Preparation and handling of test samples and test piecesl

Test samples for detonators should be handled according to EN ISO/IEC 17025:2017, 7.4.

Select 25 plain or semi-finished detonators of the same type, with the same design, composition and
loading configuration according to the manufacturer’s specification.

7 Procedure

7.1 General

Condition the 25 detonators plain detonators for 2 h at (20 * 2) °C and relative humidity not greater than
50 % prior to testing.

The overall test run comprises 25 determinations.

7.2 Weighing of the detonators

Weigh each detonator and record its mass my in milligrams (mg).

7.3 Insertion of detonators

Place each detonator, base uppermost, into an empty pocket in the detonator holder (see Figure 2).

Place a spacer on the base of the detonator to maintain the detonator in its position in the pocket after
the pocket has been closed.

Close the pocket using the screw-in plug.

7.4 Vibration of detonators

Secure the detonator holder in the centre of'the vibrating table.
Set the maximum vibration amplitude(zero to)peak)to,0,25 mm.
Start the vibrator.

Stop the vibrator after 60 min.

After the test, remove each detonator from its pocket, weigh it and record its final mass m; in milligrams
(mg).

Collect any composition and explosive deposited in the bottom of the pockets.

8 Expression of results

Determine the loss in mass m; (if any), expressed in milligrams (mg), for each detonator using
Formula (1).

mL = mo - ml (1)

where

m; is loss in mass;

1) The choice of sample size is based on acceptable failure rate for the kind of defects that have to be avoided. The
defects have been classified according to ISO 2859-1, ISO 2859-2, ISO 2859-3, 1SO 2859-4 and ISO 2859-5.
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