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Balistika
Ballistics
Zkusebni vzorky
Test specimens
Vzorek UHPFRC vzorky 01 a 02
Specimen UHPFRC samples 01 and 02
Vyrobce vzorkii IBIPC, s.r.0., Jihlavska 2512/34,
Manufacturer of the samples Zdar nad Sazavou
Pocet vzorka Hmotnost /kg/ viz vysledky
Number of samples 3(100mm) + 3(200mm) Weight /kg/ see results
Uroveii ochrany . o
Protection level declared STANAG 2280, Ed. 1 Rf)zmer vzorku /mm/ viz vysledky
A3, A4 Size /mm/ see results
by contractor
Munice
Ammunition
A3 A3 A4 Ad
Stfela Raze /mm/
7,62 x 54R 7,62 x 51 12,7 x 99 14,5 x 114
Bullet Calibre /mm/ X
Druh B32 API| APS8 (WC) API M8 API/B32
Type
Hmotnost /g/
Mass /g/ 10,4 8,4 42,0 63,4
Vyrobce Rusko/Russia NAMMO Serbia, Sloboda USSR 1184-89
Manufacturer
Predepsana rychlost
/m.s*/ 874120 893120 800 + 20 900 £ 20
Reference velocity - - - -
/m.sY/
Zbra | Raze /mm/ 7,62 x 54R 7,62 x 51 12,7 x 99 NATO 14,5 x 114
Firearm | Caliber /mm/

Typ
Type

balisticka tlakomérnd hlaven
test barrel

Cislo
No.

H729 H 3347 5195 6467

Délka /mm/
Length /mm/

650 562 1143 1430

Pocet
draZek/stoupani
vyvrtu /mm/
Number of
grooves/Twist rate

/mm/

4/240 4/305 8/381 8/420
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Podminky zkouseni
Testing conditions

A3 A3 A4 A4

Vzdalenost hlavné od vzorku
/m/ 14
Test range /m/
Zafizeni na .merenl rychlosti WLS 03
Bullet velocity measurement .

¢ optical
device

méFici délka /m/ 10

measure distance /m/ !

vzdalenost od usti hlavné ke

stfedu méfFici baze /m/

distance from muzzle of 12

barrel to middle of measuring

base /m/
Svédecna deska Hlinikovy plech tl. 0,5 mm, jakost EN AW-1050 H24
Witness plate Aluminum alloy sheet, th. 0.5 mm, EN AW-1050 H24

Provedeni zkousky: Zkousky vzorki byly provedeny v souladu s podminkami uvedenymi ve STANAG
2280, Edition 1.

Zkousky byly provedeny na vzorcich, které odpovidaji specifikaci a dokumentaci dodané
zadavatelem. Naméfené hodnoty jsou uvedeny v €asti , Vysledky”.

Test procedure: The testing of the samples has been conducted under given conditions stated in
STANAG 2280, Edition 1.

The testing has been conducted on the samples to be in conformance to customer’s specifications.
The measured values are stated in section ,,Results”.

Prohlaseni: Vysledky zkousky v tomto protokolu se tykaji pouze pfedmétu zkousky a nenahrazuiji
jiné dokumenty, napf. spravniho charakteru vydavané jinymi organy podie zvlastnich predpisG
(vyrobkova certifikace apod.).

Statement: The results of testing in this test report refer to tested object only and don’t substitute
other papers e.g. executive documents issued by other authorities in accordance with special
directives (product certification etc.).
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Vysledky

Results

Zkusebni teplota / ambient temperature: 20°C

Relativni vlhkost vzduchu / relative humidity: 60 %

Atmosféricky tlak / atmospheric pressure: 1015 hPa

Uhel dopadu projektilu byl 0° pro viechny néstfely v souladu s pofadavkem ATP-3.12.1.8.
Obliquity of impact for all shots was 0° within the limits stated in ATP-3.12.1.8.

Uhel odklonu projektilu byl pro véechny nastrely 0°v souladu s pozadavkem ATP-3.12.1.8.
Yaw angle for all shots was 0° within the limits stated in ATP-3.12.1.8.

Vicenasobné ostielovani je v souladu s poZzadavkem ATP-3.12.1.8.
Multi-hit shelling is in accordance with the requirement of ATP-3.12.1.8.

Skupina 3 jednotlivych vystiell bude vypalena na vhodnou vzdalenost. Vzdalenosti A-B-C
mezi libovolnymi 2 vysledky by mély byt mezi nize uvedenymi limity.

A group of 3 individual shots will be fired at the appropriate distance. Distances A-B-C
between any 2 results should be between the limits below.

Shot 1 N
@,..-- A =3/ shot2
C

e
5
Uroveri ochrany/Class Name Vzdalenost mezi nastrely/Distance between hits
(min —max)
A4 Heavy Machine Gun 50 - 250 mm
A3 Assault / Sniper Rifle 25-120 mm
A2 Assault Rifle 25-120 mm
Al Assault Rifle 25-120 mm

Legenda pro hodnoceni vybouleni zadni strany zakladniho pancife, pfip. vystelky:
Legend for bump assessment of the Main Armour or Spall Liner rear side:

NB bez vybouleni / No Bump

VLB velmi malé vybouleni / Very Light Bump
LB malé vybouleni / Light Bump

MB stredni vybouleni / Medium Bump

SB velké vybouleni / Strong Bump
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Specifikace vzork:

Sample specifications
Materialové sloZeni vzorkd je v souladu Patentem CVUT v Praze —fakulta stavebni €. 304 478 a
s Evropskym Patentem CVUT v Praze &. EP 3 351 518 Al.

The material composition of the samples is in accordance with Patent of CVTU Prague No. 304 478
and with European Patent of CVUT Prague No. EP 3 351 518 A1.

Teré: UHPFRC deska 100 mm
Target: UHPFRC plate 100 mm

Vzorek &. / sample no.: 01/A
SloZeni / composition: UHPFRC
Celkova tloustka / total thickness: 100+ 2 mm
Rozmér / size: 500 mm x 500 mm
Celkova hmotnost / total weight 65 kg
Objemova hmotnost / volume weight: 2573 kg/m3
rany Stiela Misto zésahu /Angle Nelocit Results Vybouleni Pozndmka ?
/Shot | Projectile Place of impact NATO y /Bump Remark
No. [e] | M/l |pp|cp|Ns| s
12,7 x99 Hlavni plocha . i )
L APl M8 Main Area 0 777.1 X X

1) PP —neprstiel / partial penetration, CP — priistfel / complete penetration, NS — bez stiepin / no splinters, S — stiepiny / splinters
2 A, B, C=vzdalenost stfedd nastiell podle jejich poradi, viz strana 4 / distance between centres of shots according to their order,

as page 4.

Obr. 1: Teré 01/A: Celni strana (vlevo) a zadni strana (vpravo) prvni vrstvy sestavy po stieleckych
zkouskach projektilem 12,7 x 99 API M8.
Fig. 1: Target 01/A: Front side (left) and back side (right) of the first layer of the assembly after
ballistic testing by projectile 12,7 x 99 API M8.
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Terc: UHPFRC deska
Target: UHPFRC plate

Vzorek €. / sample no.: 01/D
Slozeni / composition: UHPFRC
Celkova tloustka / total thickness: 200+ 2 mm
Rozmér / size: 500 mm x 500 mm
Celkova hmotnost / total weight 130 kg
Objemova hmotnost / volume weight: 2573 kg/m3
CI’S|O Uhel R ChIOSt Hodnocenl' 1)
rany Strela Misto zdsahu /Angle /\\/,e locit Results Vybouleni Poznamka
/Shot | Projectile Place of impact NATO y /Bump Remark
No. (e] | M/l | pp|cp|Ns| s
12,7x99 Hlavni plocha _
2. API M8 Main Area 0 778,8 X - X - NB C=97 mm
12,7 x99 Hlavni plocha _
3. AP M8 Main Area 0 775,9 X - X - NB A=115mm
12,7 x99 Hlavni plocha _
4, APl M8 Main Area 0 765,5 X - X - NB B =110 mm

1} pp —neprdstiel / partial penetration, CP — pristiel / complete penetration, NS — bez stiepin / no splinters, S — stfepiny / splinters
2} A, B, C = vzdalenost stfedd nastield podle jejich pofadi, viz strana 4 / distance between centres of shots according to their order,
as page 4.

Sample No.01
_far DALLISTIC R. TEST
N |

Test Serles D. ;

Obr. 2: Teré 01/D: Celni strana (vlevo) a zadni strana (vpravo) posledni vrstvy sestavy po stieleckych
zkouskach projektilem 12,7 x 99 API M8.

Fig. 2: Target 01/D: Front side (left) and back side (right) of the last layer of the assembly after

ballistic testing by projectile 12,7 x 99 AP M8.
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Terc: UHPFRC deska
Target: UHPFRC plate
Vzorek &. / sample no.: 01/A
SloZeni / composition: UHPFRC
Celkova tloustka / total thickness: 100+ 2 mm
Rozmeér / size: 500 mm x 500 mm
Celkova hmotnost / total weight 65 kg
Objemovéa hmotnost / volume weight: 2573 kg/m3
CI’S|0 Uhel R CthSt Hodnocenf 1)
rany Stiela Misto zasahu /Angle /\)Ie locit Results Viyboulen{ Poznamka 2
/Shot | Projectile Place of impact NATO y /Bump Remark
No. (o] | M/l | pp|cp|Ns| s
7,62 x 54R Hlavni plocha _
5. 832 AP| Main Area 0 854,2 X - X - NB C=120 mm
7,62 x 54R Hlavni plocha _
6. B32 API Main Area 0 864,6 X - X - NB A=120 mm
7,62 x 54R Hlavni plocha _
7. B32 API Main Area 0 888,4 X - X - NB B=45mm

1) PP —neprustiel / partial penetration, CP — pristiel / complete penetration, NS — bez stfepin / no splinters, S — sttepiny / splinters
2) A, B, C = vzdélenost stfedl nastield podle jejich pofadi, viz strana 4 / distance between centres of shots according to their order,
as page 4.

Sample No.01

3 1STIC R, TEST
i
|

Obr. 3: Teré 01/A: Celni strana (vlevo) a zadni strana (vpravo) vzorku po stfeleckych zkouskach
projektilem 7,62 x 54R.
Fig. 3: Target 01/A: Front side (left) and back side (right) of the sample after ballistic testing by
projectile 7.62 x 54R.
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Terc: UHPFRC deska
Target: UHPFRC plate

Vzorek €. / sample no.: 01/A
SloZeni / composition: UHPFRC
Celkova tloustka / total thickness: 100+ 2 mm
Rozmér / size: 500 mm x 500 mm
Celkova hmotnost / total weight 65 kg
Objemova hmotnost / volume weight: 2573 kg/m3
CI’S|O Uhel Hodnoeenl' 1)
. ” ; . Rychlost , . 2)
rany Stfela Misto zasahu /Angle elocit Results Viybouleni Poznamka
/Shot | Projectile Place of impact NATO y /Bump Remark
0 [m/sl | pp | CP | NS | S
No. [2]
7,62x51 Hlavni plocha Vyss WChI,OSt N
8. AP(WC) Main Area 0 969,2 X - - X NB Platna
C=120mm
7,62x51 Hlavni plocha Neplatna
S AP{WC) Main Area 0 8317 B X NB (nizka rychlost)
7,62x51 Hlavni plocha _
10. AP(WC) Main Area 0 886,7 X X - NB A =107 mm
7,62x51 Hlavni plocha _
11. AP(WC) Main Area 0 892,1 X - X - NB B =66 mm

1 pp — neprustiel / partial penetration, CP — pristiel / complete penetration, NS — bez stiepin / no splinters, S — stfepiny / splinters
2 A, B, C = vzdalenost stiedl nastfelli podle jejich pofadi, viz strana 4 / distance between centres of shots according to their order,
as page 4.

Sample No.G1
FOR BALLISTIC R TEST
Muterisi thickness 100 mm

Test Series A.

Obr. 4: Teré 01/A: Celni strana (vlevo) a zadni strana (vpravo) vzorku po stfeleckych zkouskach
projektilem 7,62 x 51 AP (WC).
Fig. 4: Target 01/A: Front side (left) and back side (right) of the sample after ballistic testing by
projectile 7.62 x 51 AP (WC).
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Teré: UHPFRC deska
Target: UHPFRC plate

Vzorek ¢. / sample no.: 02/E
SloZeni / composition: UHPFRC
Celkova tloustka / total thickness: 200+ 2 mm
Rozmeér / size: 500 mm x 500 mm
Celkova hmotnost / total weight 130 kg
Objemova hmotnost / volume weight: 2 573 kg/m3
C|’SIO Uhel Hodnocenf 1)
, . , . Rychlost , s 2)
rany Strela Misto zésahu /Angle Nelocit Results Vybouleni Poznamka
/Shot | Projectile Place of impact NATO y /Bump Remark
0 [m/s] | pp|cP|Ns| S
No. [2]
14,5x 114 Hlavni plocha _
12, AP Main Area 0 886,6 X - X - NB C=162 mm
14,5 x 114 Hlavni plocha _
13. AP Main Area 0 890,7 X X - NB A =165 mm
14,5x 114 Hiavni plocha _
14. AP Main Area 0 893,7 X - X NB B=170 mm

1) PP - nepristtel / partial penetration, CP — pristiel / complete penetration, NS — bez stiepin / no splinters, S — stfepiny / splinters
2 A, B, C=vzdalenost stiedtl nastéell podle jejich pofadi, viz strana 4 / distance between centres of shots according to their order,
as page 4.

sample No.02
rom BmLSTIC & T3

o i i

Test Series E.

Obr. 5: Teré 02/E: Celni strana (vlevo) a zadni strana (vpravo) vzorku po stfeleckych zkouskach
projektilem 14,5 x 114 API.
Fig. 5: Target 02/E: Front side (left) and back side (right) of the sample after ballistic testing by
projectile 14,5 x 114 API.
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Vyhodnoceni zkousky
Assessment of the testing

Zkouseny vzorek UHPFRC 01 (celkova tl. 100 + 2 mm, celkovd objemova hmotnost 2 573 kg/m?)
splnil pozadavky STANAG 2280 Edition 1 pro zafazeni do Urovné balistické ochrany A3. Pfi
ostfelovani ,hlavnich ploch” pod uhlem dopadu 0° NATO byly ziskany 3 zapocitateiné vyhovujici
nastrely projektilem 7,62 mm x 51 AP8 (WC).

Vzorek splnil poZadavky dle STANAG 2280 Ed.1 i na projektil 7,62 mm x 54R API.

Zkouseny vzorek UHPFRC 02 (celkova tl. 200 *+ 2 mm, celkovd objemova hmotnost 2 573 kg/m?3)
spinil pofadavky STANAG 2280 Edition 1 pro zafazeni do urovné balistické ochrany A4. Pii
ostielovani ,hlavnich ploch” pod Ghlem dopadu 0° NATO byly ziskany 3 zapocitatelné vyhovuijici
nastrely projektilem 14,5 mm x 114 API.

Vzorek splnil poZadavky dle STANAG 2280 Ed.1 ina projektil 7,62 mm x 54R API, projektil 7,62 mm
x 51 AP8 (WC) a projektil 12,7 mm x 99 APl M8.

The tested sample UHPFRC 01 (total thickness 100 mm and volume weight 2 573 kg/m®) complies
with STANAG 2280 Edition 1 requirements for ballistic protection level A3. Within the testing of the
“Main Areas” with impact angle 0° NATO there were obtained 3 valid shots by projectile 7.62 mm x
51 AP8 (WC).

The sample met the requirements of STANAG 2280 Ed.1 for the 7.62 mm x 54R API projectile.

The tested sample UHPFRC 02 (total thickness 200 mm and volume weight 2 573 kg/m?) complies
with STANAG 2280 Edition 1 requirements for ballistic protection level A4. Within the testing of the
“Main Areas” with impact angle 0° NATO there were obtained 3 valid shots by projectile 14,5 mm x
114 API.

The sample met the requirements of STANAG 2280 Ed.1 for the 7.62 mm x 54R API projectile.7.62
mm x 54R API, a 7.62 mm x 51 AP8 projectile (WC) and a 12.7 mm x 99 projectile. API M8.
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