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Foreword

This European Standard has been prepared by Technical Committee CEN/TC 129 "Glass in building”,
the secretariat of which is held by IBN.

This European Standard shall be given the status of a national standard, either by publication of an
identical text or by endorsement, at the latest by May 2000, and conflicting national standards shall be
withdrawn at the latest by May 2000.

According to the CEN/CENELEC Internal Regulations, the national standards organizations of the
following countries are bound to implement this European Standard: Austria, Belgium, Czech Republic,
Denmark, Finland, France, Germany, Greece, Iceland, Ireland, Italy, Luxembourg, Netherlands,
Norway, Portugal, Spain, Sweden, Switzerland and the United Kingdom.

The main requirement for bullet-resistant glazing is to prevent the passage of projectiles from various
types of weapon. The classification of bullet-resistance of glazing in this standard is a technical
classification, based on common weapons and ammunition, in order of attacking power. As the variety
of weapons and ammunition does not allow them all to be taken into account, a selection had to be
made that covers most weapons and ammunition. The choice of bullet-resistant glazing is established by
the user for each individual case.

1 Scope

This standard specifies performance requirements and test methods for the classification of the bullet-
resistance of glass (consisting of one or more layers of glass) and glass/plastic composites.

NOTE 1: The term "bullet-resistant glazing" appliesto products‘that have the obvious
characteristics of glass, but itis understood to include:also laminated products of glass and
plastics.

This standard appliesito:

-attack by handguns, rifles and shotguns;
-glazing in buildings, for interior and exterior use;

NOTE 2: For interior use at a temperature of 18 + 5 °C. For exterior use the influence of outside
temperature and weathering should be considered. Any additional requirements should be agreed
between the purchaser and the vendor.

-the glazing product itself, assuming proper fixing;

NOTE 3: The protection provided by bullet-resistant glazing depends not only on the product
itself, but also upon the design and fixing of the glass.

2 Normative references

This European Standard incorporates by dated or undated reference, provisions from other publications.
These normative references are cited at the appropriate places in the text and the publications are listed
hereafter. For dated references, subsequent amendments to or revisions of any of these publications
apply to this European Standard only when incorporated in it amendment or revision. For undated
reference, the latest edition of the publication refered to applies.

ISO 48 Vulcanized rubbers. Determination of hardness (Hardness between 30 and 85 IRHD)
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3 Definitions

For the purposes of this European Standard, the following definitions apply :

31 bullet-resistant glazing: A security glazing that affords a defined resistance against the firing
of specified weapons and ammunition.

NOTE: The glass or plastics component of an unitary bullet-resistant panel may be separated by

airspace.
3.2 sample: A number of nominally identical glazing units offered for type-testing for a certain
class.
33 test piece: One member of the sample prepared for testing.
34 witness foil: Sheet of aluminium foil as specified in 7.1.3 behind the test piece in order to

detect splinters ejected from the rear face of the test piece by the impact of the bullet and to determine
the risks of injury due to the ejection of these splinters.

3.5 attack face: The face of a bullet-resistant glazing, marked by the manufacturer and/or supplier
that is designed to face the attack.

3.6 perforation: Piercing of a test piece by a bullet or by bullet fragments, and/or creation of an
opening from the attack face to the rear face.

3.7 striking distance: The distance between the centres of two strikes on a test piece.

38 bullet velocity: The velocity of the bullet measured within 2,5 m in front of the attack face of
the test piece.

3.9 test range: The distance between the:muzzle of the firearm and the attack face of the test
piece.
4 Classification of the levels of bullet-resistance and test conditions

The bullet-resistance glazing intended to withstand certain levels of attack shall be classified as BRI,
BR2. BR3, BR4, BRS, BR6, BR7 according to table 1 and SG1 and SG2 according to table 2.
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Table 1: Classification and test requirements for testing the bullet resistance of glazing: hand

guns and rifles
Test conditions
Class | Type Calibre Type Mass
of
weapon g
test bullet nr. of | strikin
range | velocity | strikes g
distan
m m/s ce
mm
BR1 | rifle 0,22LR L/RN 2,6 10,00 360 3 120
+0,1 +0,5 +10 +10
BR2 | hand gun | 9mm Luger | FJP/RN/SC | 8.0 5,00 400 120
+0,1 +0,5 +10 3 +10
BR3 | hand gun | 0,357 FIY/cB/SC | 10,2 5,00 430 3 120
Magnum +0,1 +0,5 +10 +10
BR4 | hand gun | 0,44 Rem. FI’/EN/SC | 15,6 5,00 440 3 120
Magnum +0,1 +0,5 +10 +10
BRS | rifle 556x45* | F1?/pB/SCP | 4.0 10,00 950 3 120
1 +0,1 0,5 =10 +10
BR6 | rifle 7,62 x 51 FJ"/PB/SC 9,5 10,00 830 3 120
+0,1 0,5 +10 +10
BR7 | rifle 7,62 x 51 ** | g2/ PB/HCL... 9.8 10,00 820 3 120
+0,1 +0,5 +10 +10
1) full steel jacket (plated)
2) full copper alloy jacket

* twist length 178 mm + 10 mm
** twist length 254 mm + 10 mm

L - lead

CB - coned bullet

FJ - full metal jacket bullet

FN - flat nose

HC1 - steel hard core, mass 3,7 g +0,1 g,

hardness more than 63 HRC

PB - pointed bullet
RN  -round nose
SC - soft core (lead)

SCP1 - soft core (lead) and steel penetrator (type SS109)
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Table 2: Classification and test requirements for testing the bullet resistance of glazing: shot guns
(8G)
Class | Type Calibre Type Mass Test conditions
of
weapon g
test striking nr. of striking
range velocity strikes distance
m nys mm
SG1 | shot gun cal. 12/70 | solid lead 31,0 | 10,00 420 1 -
S]ugx‘ i0,5 . tO,S +20
SG2 | shot gun cal. 12/70 | solid lead 31,0 | 10,00 420 3 125
slug” +0,5 | 0,5 +20 +10
1) Brenneke

NOTE 1: The classes BR1... BR7 are classified in order of the level of protection offered. e.g. a
panel complying with the requirements specified for a certain class complies with those specified for
the preceeding classes.

NOTE 2: Classes SG do not necessarily comply with the requirements specified in the classes BR,
as the ammunition is different.

5 Test pieces for type testing

The composition and tatefial§ ofthe test pieces shall comply with the specification of the
manufacturer.

The sample submitted for testing shall be representative of the normal production quality.
The attack face shall be marked by the supplier.
Every test piece shall be clearly marked to identify the product.

The sample submitted for type testing shall consist of 3 test pieces for each class for which testing is
required. At least one extra test piece shall be taken as a reserve.

The size of the test pieces shall be (500 + 5) mm x (500 + 5) mm square.
The edges of the test pieces shall be smooth for ease of handling.

6 Performance requirements

Each of the three pieces of a sample shall comply with at least one of the following requirements, when
subjected to the test in 7.2

6.1 No perforation of the glazing by the bullet or parts of the bullet and no perforation of the witness
foil by glass splinters from the rear face.

This type of bullet-resistant glazing shall be classified in the appropriate class with the additional mark:
“NS” (no splinters).

6.2 No perforation of the glazing by the bullet or parts of the bullet, but with perforation of the witness
foil by glass splinters from the protected face.

This type of bullet-resistant glazing shall be classified in the appropriate class with the additional mark:
“S” (“splinters™).
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7 Test method

7.1 Apparatus

The testing device shall consist of:
7.1.1 Rigid frame
The frame shall not move under the impact of the projectiles.

The conditioned test piece shall be mounted in a rigid frame, in a vertical position and at the distance
from the muzzle of the fire arm specified in table 1.

The mounting of the test piece in the frame shall meet the following requirements:
- the test piece shall be mounted perpendicular to the firing line;

- between the glass edges and the frame, neoprene rubber strips shall be applied, of hardness 40 IHRD
to 60 IHRD according to ISO 48, thickness 4 mm, and width 30 + 5 mm;

- at the bottom of the rebate, neoprene rubber strips shall be applied, of hardness 40 IHRD to 60
IHRD according to ISO 48, thickness 4 mm, and width equal to the full thickness of the test piece;

- all four glass edges shall be uniformly clamped over an area of 30 + 5 mm width, leaving a clear
target area of about 440 mm x 440 mm;

- the clamping pressure shall be such that the glass edges remain in place during the test but such that
no stresses are induced thatmight,affect, the resuit.

NOTE: Clamping pressure is notlalways precisely‘defined, as the effect of clamping on the final
result is relatively small.

7.1.2 Splinter collecting box

The glass splinters released from the rear face of the test piece and bullet fragments passing through the
test piece are gathered by a splinter collecting box that is positioned behind the test piece and is fixed to
the rigid frame. The splinter collecting box shall have an opening at the front of at least 440 mm x 440
mm that matches the target area in the frame, and shall fully enclose the space between the test piece
and the witness foil.

A requirement for the splinter collecting box is that the witness foil shall be positioned according to
7.1.3. and be easily accessible for examination and replacement.

7.1.3 Witness foil

The wounding potential of the glass splinters released from the rear face shall be determined with a
witness foil.

The witness foil consists of an aluminium foil, thickness 0,02 mm and density 54 g/mz'

The aluminium foil shall be mounted in the splinter collecting box in a vertical position at a distance of
500 mm + 10 mm behind the test piece and shall have a clear surface of at least 440 x 440 mm that
matches the target area. The aluminium foil shall be mounted rigidly by its edges. It shall be sufficiently
rigidly mounted to ensure that it remains in position during the test; there shall be no tendency for the
witness foil to tear at the edges.

7.1.4 Velocity measuring system

The velocity of the bullet shall be measured with an electronic measuring system not more than
2,5 min front of the test piece.
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