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Introduction

In this guideline product-specific requirements according to the bullet-resistance
(ballistic protection), the testing methods and the classification of special protected

vehicles are defined.

Requirements to the blast protection are explained in the guideline ERV ),
The basic information about ballistic testing and/or conformity eval of

materials, constructions and products protecting against firear re
described in the VPAM — APR 2006 (“Allgemeine Priufgrundlag i istische
Material-, Konstruktions- und Produktprifungen”) and this gj.lidel'rﬁ

%
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1 Purpose

This guideline for special protected vehicles regulates the testing procedure. The
aims are on the one hand to guarantee reproducible results due to the
standardization of the testing and the expenditure in testing. On the nther hand it
enables the customer and user of these vehicles to get more transpa% y\)nn the
|
)

market by enabling an objective comparison of the products of var ering
companies being tested according to the same guidelines. x
their

-

Bullet-resistant (special protected) vehicles shall protect individuals: /;\
material assets against bullets of short and long firearms (ballistic-pr ! ebt‘h

Bullet-resistant vehicles have to avoid the intrusion of buﬁ\isTf‘{s\ri’f‘a\jl _ﬂlr’ectluns A
ballistic testing with negative angles of inclination {Apesndr )\1 qj implemented
upon request. %

According to this guideline the following partial a‘r&\a pmtected vehicles,
refering to one of the listed classes in 4.1, have tu::- \é

e roof area

o side parts till door sills with A- B-, plllars including doors with
glazing

e front side with windscreen
e rear side till undercarriage wmduw

e undercarriage |ﬂ|GUdIﬂQ’QﬂQT \

It is only allowed to test th %T“é‘{eafunder an angle of 45 degrees in the specified
Class. At the classes VR hﬂ _ﬁ)iti of this guideline, the windscreen can be tested
parallel to the uemcl uﬂlnal axis. These exceptional cases have to be

explicitly pointed st report and the test certificate respectively the
verification certlf
\\

) \%ﬁ%)

~\ )
Q\?,_J
4
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2 Normative references

The following normative documents contain regulations which are part of this
guideline due to the reference in this text. Dated references do not comprehend

future amendments or revisions of this publication.

Contractual partners, using this guideline, are recommended to check tﬁé\%/ésmlllty
to use the latest version of the following normative documents.

Is the reference not dated, the latest version related to the norm {v %\@H}as

to be used.

e VPAM - APR 2006, general basics for material, cg@t&c{ff&aﬂd! procduct

testing i
AN "\/J
e« VPAM - PM 2007, bullet-resistand, plate shaperﬁ@éna S \D

« DIN EN 10204, metallic products — sorts D@g@ mi‘ |-::ates
N
e TDCC, dimension sheets of the F’erma mnal Commission for

Flrearms Testing (C.1.P.)

f\x

\\
3 Terms and definitions <\ X
{—“‘1

Basic terms and defintions are ,de e\ri In the APR 2006. Additionally following
terms and definitions are vahc} fqr’ jh f this testing guideline:

f;x\{*"\
3.1 Special protect q%htafes

Special protected aﬁﬁrx “vehicles according to this guideline are vehicles
h‘f irearms.

guarding from atta’c

R

Angle e direction of the bullet and the respective vehicle axis according to
Appendlf\‘[\) \
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4 Requirements, classifications and testing conditions

4.1 General Requirements, classifications and testing conditions
Bullet-resistant vehicles or parts of a vehicle, which are meant to resist defined

attack-conditions are scheduled in the following table o
Table 1: defintion of classes \/}\K\
Testing level according to Classes according to J,.r—x:'*x 'ﬂ\\“ \,
APR 2006 BRV 2008 Q b’@-"} \“" A
1 VR 1 A \\k {jr ‘;}
2 VR 2 é . WL AN
3 VR 3 N \\;\ :J““—}
4 VR 4 O NN,
LY | ;’ W \\\l\:.}
LY
5 VR 5 Q ng \lm
6 VR 6 ¢ \‘\g 1 \ )
7 VR 7 A\ ‘\\>
8 wvs O\ ( >\\\ \%
9 VRY ¢ \H {“ﬂ 2 jrm}
10 VR jD ““ﬁ

Testings according to other testing |E'\1‘E§ f theeAPR 2006 are also possible.

Materials and material cnmpusltm the armour of a vehicle generally must
have a testing certificate / ve ugatt *\va |fcate of a type test according to PM
2007 or EN 1063 by an appt *:{e Ia“‘h tory, as far as the testing criteria of the PM
2007 or the EN 1063 are egtjcaL Ith those of the BRV 2009. This type test must be
at least the class, he uej\wl\ eJe\étlg submitted.

If an individual ce F/rnatenals and material compositions is impossible,
these have to be t’“ nng the vehicles ballistic test in their final construction.

Ambient temperg\tumﬁa + 5 °C. Differing temperatures are permitted. The ambient
tempezatla\ h ?5,1& noted in the test report as well as the test certificate.

QW
OO/
4.2 (ﬁsft‘;atmn

The classlflca/tmn indication (example):
BRV 2009-VR 4,

addition:
Roof-test was executed according this class with an impact angle of 45°

Testing of the windscreen was executed parallel to the vehicles longitudinal axis
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5 Testing equipment

Testing and measuring equipment as well as the methods of testing a bullet-resistant
vehicle are defined in VPAM — APR 2006, no. 5 and 6.

It has to be ensured that all parameters specified in VPAM - APR 200 nn 41,
table 1 are fulfilled.

5.1 Measuring and target configuration Q\ (,\\\\9
I

The impact velocity of each shot has to be detected.

Note: In the exceptional case, that it is impossible to ‘tqc 1 "*Eét velocity
pecause of technical reasons (e.g. door sill area, rm::f%blt m K}% sured that only
tested ammunition with an average value according to-no. @. e/1 of the APR
2006 is used. A note has to be added to the protacol T{(\ ~ asurement of the

impact velocity could not be performed. \ QQN
5.2 Witnhess plate

‘-;.» \\\'f\‘“
The witness plate must be compose u a a\bpé =which reliably indicates a full
penetration of a vertical hit with a Dla ' Fabr SIR 10, Cal. 4.5mm, mass 0.5¢
and an impact energy of 6 Joule (1 SIE\rgn

\
The witness plate is to be plac;::\{%%ﬁ?cles inside, directly behind the tested

area / impact point. (\\f )

AN
NN\,

NN,
Ir l\ ot I
{ﬂ}?\ \\\\J

A
(AN
QLR
Q\?,_J
v

?e.g. Lexan membrane type 8010-112 (polycarbonate membrane 0.5mm), supplier:
Sahlberg Gmbh & Co. KG, 85619 Feldkirchen bei Munchen, Germany
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6 Method of testing

6.1 General

As far as test methods and parameters are not described in this testing guideline,
they have to be taken out of the VPAM - APR 2006.

The method of testing for special protected vehicles consists of fni'lnwing{f\ﬁa{té

1. testing of the materials f{- \
2. expertise of the integrated armour a\,ﬂ}\

3. procedure of the vehicles ballistic test N L\{} >
6.2 Testing of the materials Fi\ Q\\&- J

The materials used for the armour of the vehicle a
chapter 4.1 of this guidline. \

6 & \
6.3 Inspection of the integrated armo \ \‘a"}gr\x

J
As soon as the armour is mounted, thegtest‘q te’ has to conduct an inspection.

All armored areas of the vehicle have t vl‘sl\ the date of the inspection.

The appraisal consists of an analystsﬂo?;b .armours weak spots. The findings of the
inspection determine the pmnts ar Jles of impact for the vehicles ballistic test.

Points and angles of impact haﬂg “defined. Target points have to be marked
before firing at the accnr \fTarget points are particularly areas of the
vehicle, where the projec Eh—ﬁ

staﬁ% <,

* induces anuni w | opening of the door
¢ induces dq@g s, which allow an unintentional opening of the door
Common targ Enmfs:j the vehicle normally are:

® Jl:!le'ﬂ.l'l.fenan doors and pillars (A, B, C, D)

@ @ ‘1-th*é nontransparent part, where the armour is slotted, overlapping or
wel t-.:i/ca'rs'. well as in the region of apertures

e mounting of the side mirrors
e mounting of the roof armour
e areas of the locks

e seam areas around the vehicle glazing
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The vehicle manufacturer has to ensure, that no relevant modification affecting the
test results being performed between the date of the expertise and the vehicle
testing.

6.4 Test vehicle

The protected device, generally the passanger compartment, of the prepgﬁ(;d “(vehlc:le
being tested, has to be completed and entirely equipped.

It is permitted to present the vehicle for the testing without the eng J'IE Wﬁiﬂt}he
undercarriage. In case of an absent undercarriage the vehicle {\ _,FDT'I d

mobile frame. X V I-J
|s the tested vehicle completely equipped, the applicant has ha{ the testing
will not cause danger, for example by additives or nperayng’ t ra;lJ
The doors of the vehicle have to be closed but muvabie window
panes are in the closed position. \\;J

f"\.\ [ \
6.5 Positioning of the weapon / the w\eak\q\n o the test vehicle

When shooting an entire vehicle the p SItID\T'L \th“\thefweapun { weapon system and
the test vehicle has to be adjusted, 1h Tg fpmnts angles of impact and the
required distance between the hits, de”f‘ﬁ du the inspection, are adhered to.

6.6 Number of hits and dlstdnqﬁ tv.\w‘een the hits

* On sufficently large areésaféﬁgﬂhtransparent door area, roof) three shots with a
range of minimum 1 O\m h\etWEen the centers of the |mpact points have to be

fired \m x\ x I
* Additional in the: \E\“‘GJ inimum 150 mm next to one of the above-named hits,
three shnts,*mth \a ra}rhé of minimum three, but maximum four, diameters between
calibers have to be fired

the centgrsg &
e |f a\lknéér area | |g not long enough (e.g. seam areas between doors and pillars)
the stgh‘QQ“ﬁﬂhveen the centers of the impact points is minimum three diameter

of the caliber

* Testing the transition region between the glazing and the nontransparent area a
range of minimum 120 mm between the centers of the impact points has to be
adhered
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* |If there are plane areas with linear sections, e.g. overlap, butt joints, welded
joints, these sections have to be tested under an angle of impact with the
maximum expected probability of full penetration definded by the testing institute.
The same applies to seam areas of door stops, front lid stops and luggage
compartment stops.

The number of shots fired on the vehicle Iis chosen so, that a classific on.can be
&

executed with reliability.
;’_‘m' \

After each shot the back side of the withess plate has to be scanﬁ', r\%rmage and
evaluated. Is a full penetration detected, the location of thésp\mj Tllé.n ’p ragments
of the projectile and / or separated parts (e.g. spilnt hé‘vé E.%I)ldentlﬁed and
noted in the test report. The evaluation of a full p atlun\ usively acts in
accordance to the condition of the full penetratlun

\

6.7 Declaration of the test result

7 Evaluation and documentatior \f\&t]\c)g tl , test certificate
\ \S\J

Evaluation and documentation of the?lt{ng bave to be performed according to
VPAM - APR 2006, no. 7. (/(‘*

The hits have to be numhered/n x\ve\hlcles surface with arabic numerals and
explicitly documented by ta in ,ap f‘aphs Additional the used projectile with
caliber specification, prn;ecttl\e velgrsr Iocatlun of the hits (declaration according to
X-, y- and z-axis), vehlcleq d the inclination have to be recorded. A sample
for the ducumentat on h&segﬂ?ata Is attached (appendix 1).
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Appendix 1: documentation of the fired hits (sample)
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Fig.: 1: vehicle
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still appendix 1
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Fig. 2: determination of the angle
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still appendix 1

vehicle ballistic test file ]

vehicle-ne.: tester: v\t )

Iil--I r"-r- ™ \ I' II II|
trademark: date: 2 _ I ”‘-.III 1)

Hl"ﬂhiﬁnt l.--'ll 'II Il_."' — 'i:- I_.--""i.I II|I|| III | I|II \ I"""I
maodel: temperature: @ = <o r’“:\" |. ‘—a‘_l'-, table-nol; 1. -
2R __.-.r"-’.f'n I__f”‘l'._'_ '-_I'Ll"—nl \ -\_)I.\_ i
i | 1 |I | P53, | |i 1 I |I i L\ I| L :
number of shot caliber, velocity angle of full penetration. | Pﬁllé,t;;::gtfoq ”:!'_; {\ || rating/ note
ammunition (mis) impact = I",'ﬁ"éﬁ |"'in'l":" |I ':'. '.I', '.II I. ". '. lllltlﬂ{l L |

I::-r\-:l :!. =] |I I|:""'|| II I||| - J*I'I !||II \ |I |I II,.'-'J
T ™

=t

..-""‘H.'f P | I'l I'.x"-._ \ I'. \ o AR o
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