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PROTOKOL O ZKOUSCE
TEST REPORT

Zadavatel* Vojensky vyzkumny fstav, s. p. | KOD ZAKAZKY
Customer* Veslatska 230 ORDER COD

637 00 Brno vvU 2/23
Piedmét zkousky*

Protistiepinové ochranné desky (hybridni laminaty)

Tested item* . , . .
Fragments resistant protection plates (hybrid laminates)

g:::g‘n?l;‘};fggj’ft‘g:;e‘;;ezf“s"y 18.04.2023 VTU, s.p., odstépny zavod VTUVM,
ZMZOP Slavitin

delivery

Datum a misto provedeni zkousky |18. 04. 2023 VTU, s.p., oditépny zdvod VTUVM,
Date and place of the test ZMZOP Slaviéin

Metoda zkouSeni* STANAG 2920 (Edition 3):

Test method* Zkouska balistické limitni rychlosti Vs,

Vo Ballistic Limit Velocity Test

Zkousku proved] Petr Sommer, Jaroslav Malik, Daniel Treml, Petr Kofenek
Test personnel

Odpovédny pracovnik .

Test Manager Mgr. Josef Maryas, Ph.D.

Fotodokumentace Petr Kofenek

Photos ’

Ucastnici zkousky Ing. Irena Berankova VVU,s.p., Brno
Participants Ing. Pavel Celkovsky VVU,s.p., Bmo

David Mary4s 0. z. VTUVM Slavigin
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Udaje o zkouSeném vzorku* / Specification of tested sample*

Vzorek* Protistirepinové ochranné desky (hybridni laminaty)
Sample* Fragments resistant protection plates (hybrid laminates)
*
Dodayitel yzorku OMB composites EU a. s.
Sample supplier*
Podet vzorku* 2 ks / pieces Rozméry vzorku (400 x 400) mm, tl. /
Number of samples* p Size of sample thickness 4,6 a/ and 3,8 mm
wr £ *
Trida qdolnostl Vso (STANAG 2920) Hmotnost vzorku
Protection class declared Weight of sample 1455 g
by contractor* & P

Udaje o podminkach zkouSeni / Specification of testing conditions STANAG 2920

Stiela Raze (primér) [mm]
Bullet | Caliber >,385+0,02
o FSP F5 (DCTA A3/6723/1)
Type
flmmm’“ [e] 1,102 0,02
ass
Vyrobce
Manufacturer Teijin Twaron
Piedepsana rychlost [m.s™] P
Reference velocity (Zjisténi / Finding Vs )
Zbraii |Raze
Firearm | Calibre 7,62 % 25 mm
Typ rozptyloméma hlavefi
Type test barrel
Cislo
No.- SN.4901
Délka hlavné [mm] 300
Lenght of barrel
Stoupani vyvrtu [mm] 240
Twist of the barrel
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Vzdilenost hlavné od vzorku [m] 50

Test range

Zafizeni na méieni rychlosti

Bullet velocity measurement device
méfici délka [m]

. 1,0

measure distance
vzdalenost od 1isti hlavné ke stiedu
mefici baze [m] 25
distance from the muzzle to ’
the centre of measuring base

PCI karta SP 96 ev.¢. 5079, hradla opticka SH-95 ev. €. 5046

Ostatni pouZitd zafizeni

Other used devices 28,222,7223,227

Svédecna deska Hlinikovy plech tl. 0,5 mm, jakost EN AW 2024 T3
Witness plate Aluminium alloy sheet, thickness 0.5mm, EN AW 2024 T3

Metrologické zabezpeteni zkousek / Measuring instruments:

Laboratorni vahy OHAUS CT 60008, ev. €. 2153 / OHAUS CT 6000S labor. balance, reg.nr. 2153
Vahy laboratorni OHAUS CT 10 V, ev. ¢ 5033 / Laboratory balance OHAUS CT 10V, reg.nr. 5033
Posuvné métidlo KINEX, ev. &. 5022 / KINEX slide caliper, reg.nr. 5022

Uhlomér s lupou, ev. &. 5061 / protractor with magnifying glass, reg.nr.5061

Metr svinovaci 3m STABILA, ev. €. 0817 / STABILA tape measure 3m, reg.nr.0817

Opticka hradla 1,0 m, ev. &. 5046 / Optical gates 1.5m,reg.nr.5046

Osciloskop — PCI karta, ev. €. 5079 / Oscilloscope — PCI card,reg.nr.5079

Péasmo ocelové 30 m, ev. €. 5026 / Steel tape 30 m, reg.nr. 5026

Meéfig teploty a vlhkosti D 4141, ev. €. 5102 / Measurer of temperature and humidity D4141,
reg.nr. 5102

Veskeré piistroje jsou metrologicky navazany na etalony vys§iho stupné.
All instruments are metrological-linked to etalons of higher level and calibrated.

Provedeni a vyhodnoceni zkousky (STANAG 2920):

Zkousky vzorku byly provedeny za podminek uvedenych ve standardu STANAG 2920. Zkouska
byla provedena na vzorku odpovidajicimu specifikaci a dokumentaci dodané zadavatelem.
Naméfené hodnoty jsou uvedeny v ¢asti ,, Vysledky*.

Ziskané hodnoty v25 byly pfepocitany na dopadovou rychlost stéepin (j. vs), nebot’ jejich rychlost
byla ve skute¢nosti vzhledem k fyzickym moZnostem méfena ve vzdalenosti 2,5 m pfed Celni
stranou vzorku.

Piepocet byl proveden pomoci experimentélne zjiSténého balistického koeficientu C1 = 0,0245 a
rovnéZz grafickou extrapolaci (rychlost stfepin byla méfena zaroveri 2 zarlzenlum umﬂtenym]
v rizné vzdalenosti od usti hlavng). :
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Performance and assessment of testing (STANAG 2920):

The samples were tested in accordance with the conditions specified in STANAG 2920. The testing
was provided with samples corresponding to the customer specification and documentation. The
measured values are indicated the ,,Results “ section below.

The v2.5 values reached were converted to the impact velocity of fragments (i.e vs), because in fact
their velocity was measured at 2.5 m distance in front of the strike face.

The conversion was performed using experimentally determined ballistic coefficient C1 = 0.0245
and by graphic extrapolation as well (the fragment velocity was measured by two measuring
instruments at the same time, located at various distances from the muzzle).

Vyrok o shodé (STANAG 2920):

- Zji$t€na hodnota balistické limitni rychlosti Vso u protistfepinové ochranné desky 0. vzorek
(vzorek &. 2): Vso-F5 = 203,2 m 57, s piihlédnutim k nejistotam méfeni.

- Zji5t€na hodnota balistické limitni rychlosti Vso u protistfepinové ochranné desky s ozna&enim
P1 (vzorek €. 4): Vso-F5 = 259,6 m 57, s pfihlédnutim k nejistotdm mé¥eni.

Compliance Statement (STANAG 2920):

- Identified value of ballistic limit velocity Vso for Protection plate 0. sample (sample No. 2) is:
Vso-F5 = 203,2 m 571 with regard to the measurement uncertainties.

- Identified value of ballistic limit velocity V50 for Protection plate with marked P1 (sample No.
4) is: V50-F5 = 259,6 m s, with regard to the measurement uncertainties.

Pouzité rozhodovaci pravidlo:

Vyrok ,,Vyhovuje” je pouZit tehdy, pokud vysledky méfeni, které s pravdépodobnosti cca 95%
lezi v intervalu rozsifené nejistoty, se nachdzi v pasmu kritéria piijatelnosti daného piislusnou
specifikaci.

Decision rule applied:

The compliance statement “comply” is applied in case the results of measurements, which with ca
95% probability lie within the interval of extended uncertainty, occur within the acceptability
criteria zone given by the respective specification.
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Laboratot neodpovida za proces vzorkovani. Odbér provedl zakaznik. Vysledky se vztahuji ke
vzorku, jak byl pfijat. Vysledky zkousky v tomto protokolu se tykaji pouze pfedmétu zkousky a
nenahrazuji jiné dokumenty, napf. spravniho charakteru vydavané jinymi organy podle zvlastnich
pfedpisti (vyrobkova certifikace apod.).

Statement:

The Test Laboratory bears no responsibility for the sampling process. The sampling was carried
out by the customer. The results apply to the sample as was accepted for the testing only. The
results of the testing in this Test Report refer to the tested item only and do not substitute any
other documents, e.g. executive documents issued by other authorities in accordance with special
directives (product certification etc.).

Piilohy / Annex:

Pfiloha 1 Fotodokumentace Pocet listi: 1
Annex 1 Photos Number of pages: 1
Rozdélovnik: Vytisk &islo: 1,2 - VVUzs.p, Bmo
Distribution list Copy No. 3 - ZMZOP Slavi¢in

Protokol vyhotovil: Jaromir Polasek
The test report was written by Jaromir Poldsek
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Vysledky / Results
STANAG 2920 (Edition 3), Zkouska balistické limitni rychlosti Vs
Vso Ballistic Limit Velocity Test
ZkuSebni teplota: 21 °C Teplota vzorku: +21 °C Relat. vlhkost vzduchu: 42 %
Ambient temperature Sample temperature Relative humidity
Ochranni deska 0. vzorek, tl. 3,8 mm, hmotnost: 826 g
Protection plate 0. sample, thickness 3.8 mm, weight: 826 g
Vzorek €. 2
Sample No. 2
AN odvozené (vypoétené) hodnoty
FSP G5 derived (calculated) data
Caste&ny priraz / Partial penetration (pp) Uplny priraz / Complete penetration (cp)
Réna &. , Rychlost v2,5 Dopadova rychlost | Réna¢. , Rychlost v2,5 Dopadova rychlost
Shot 1;1;?2/ [m.s] vs [m.s!] Shot I;ztl?; [m.s] [m.s1]
No.: y Velocity vz.5 Impact velocitv vs * | No.: v Velocity v2.s Impact velocity vs *
2 ANO/Yes 208,5 199,2 1 NE/No 260,6 249,0
3 ANO/Yes 213,5 204,0 6 | ANO/Yes 205,4 196,2
4 ANO/Yes 200,8 191,8 7 | ANO/Yes 233,0 213,0
5 NE/No 177,9 170,0 10 | ANO/Yes 225,2 215,1
8 NE/No 132,5 126,6 - - - -
9 NE/No 184,3 176,1 - - - -
Primér Primér
Arithmetic mean ) 198,3 Arithmetic mean i 208,1
Vysledky: Vso:/ Ballistic Limit Velocity * 203,2 m.s!
Results Smérodatna odchylka / Standard Deviation * 9,3 m.s™
Rychlost s maximalni hodnotou u ¢aste¢ného prirazu (Vanp) * 204,0 m.s™
Rychlost s minimalni hodnotou u uplného prirazu (Vip) * 196,2 m.s™
Z6na smiSenych vysledkii / Zone of Mixed Resulls * 7,8 m.s™!

Pocet zapoditatelnych ran / Number of Acceptable Shots 3 &p/pp + 3 up/ep

-~
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Ochranna deska s ozna¢enim P1. vzorek, tl. 4,6 mm, hmotnost: 902 g
Protection plate with marked P1, thickness 4.6 mm, weight: 902 g
Vzorek €. 4
Sample No. 4
F e odvozené (vypoétené) hodnoty
FSP G5 derived (calculated) data
Céstetny priiraz / Partial penetration (pp) Uplny priiraz / Complete penetration (cp)
Réna &. , Rychlost v2,5 Dopadova rychlost | Réna &. , Rychlost v2,5 Dopadova rychlost
Shot I;,lf;.‘;y. [m.s!] vs [m.s] Shot };,1*‘[‘."‘13.’ [m.s] [m.s']
No.: tatly Velocity va.5 | Impact velocity vs * | No.. GI8Y | Yelocity V2.5 Impact velocity vs *
1 | ANO/Yes | 2533 242,0 2 | ANO/Yes 278,6 266,2
3 ANO/Yes 270,5 258,4 6 | ANO/Yes 281,3 268,7
4 ANO/Yes 2623 250,6 7 | ANO/Yes 284,1 2714
5 NE/No 253,2 2419
Primér Prumér
Arithmetic mean ) 250,3 Arithmetic mean ) 208,8
Vysledky: Vso:/ Ballistic Limit Velocity * 259,6 m.s’!
Results Smérodatna odchylka / Standard Deviation * 11,5m.s?!
Rychlost s maximalni hodnotou u &astedného prirazu (Vanp) * 258,4 m.s™!
Rychlost s minimalni hodnotou u uplného prirazu (Vzp) * 266,2 m.s™!
Zbna smisenych vysledki / Zone of Mixed Results * 0,0 m.s™!

Pocet zapocitatelnych ran / Number of Acceptable Shots

3 &p/pp + 3 Gp/ep
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Nejistota méfeni rychlosti: 0,2 m.s™!
Measurement uncertainty of velocity: 0.2 m.s™!

Uvedena rozsifend nejistota mé¥eni je sou¢inem standardni nejistoty mé&¥eni a koeficientu rozsiteni
k =2, coz pro normalni rozdéleni odpovida pravdépodobnosti pokryti cca 95%.
Nejistota nezohledtiuje vlivy odb&ru a nehomogenity vzorku.

The given extended measurement uncertainty is a product of standard measurement uncertainty
and k = 2 — extension coefficient, which for standard distribution equates ca 95% of coverage
probability. e
The uncertainty shall not allow for sampling effect and inhomogeneity of the sample. /~ S

/ 4

Konec textu / end of text
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* idaje poskytnuté zadavatelem/ data provided by the customer
konec protokolu o zkousce / end of test report

——
Pl



Ptiloha 1: Fotodokumentace
Annex 1: Photos

Ochranna deska 0. vzorek, tl. 3,8 mm, hmotnost: 826 g — strana nastfelu
Protection plate 0. sample, thickness 3.8 mm, weight: 826 g — strike face

Ochrannd deska s ozna¢enim P1. vzorek, tl. 4,6 mm, hmotnost: 902 g — strana nastfelu
Protection plate with marked P1, thickness 4.6 mm, weight: 902 g — strike face



