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Termobaricka 60 mm minometna munice

Vhodnost aplikace termobarickych nalozi pro munici specialnich jednotek je vyuzZita u 60mm
tristivozapalné miny (60-HEI) pro 60mm lehky minomet vz. 99, zavedeny ve vyzbroji ACR. Miny i
minomet byly vyvinuty a jsou vyrabény ve VTUVM Slavi€in. Vykonnost termobarické laborace miny
60-HEI je zvlasté patrna ve srovnani s vykonnosti standardni tfistivé miny 60-HEF s naplni lisovaného
tritolu. Obé tyto miny jsou hmotnostné i balisticky identické.

Charakteristika 60-HEF 60-HEI
Trhavina TNT TB (+ Ti folie)
Hmotnost trhaviny (g) 212 265 (+8)
NaloZova hustota (g.cm?) 1,60 2,03
Detonaéni rychlost (m.s™) 6850 7020
Detonacni tlak (GPa) 19,2 211

Vakuova stabilita pfi 120 °C (ml.g.40h™) 0,04 0,50

Citlivost k narazu E,, (J) > 63,1 > 16,8
Citlivost ke tfeni F,, 1/10 pfi 360 N 1/10 pfi 360 N
Hmotnost ocelového téla (g) 849 811

Pocet u€innych stfepin nad 0,5 g > 350 > 350
Hmotnostni podil stfepin nad 0,5 g (%) 80 85

Pocet stfepin o hmotnosti 2 -10 g > 65 >100
Hmotnostni podil stfepin v rozmezi 2-10g (%) 26 44

Smrtici polomér (2 Gginné stfepiny na m?) 8,5 11,8

Pretlak ve vzdalenosti 3 m (kPa) 50 71

Tritolovy ekvivalent v tlaku (%) 100 141 - 174
Tritolovy ekvivalent v impulsu (%) 100 157 - 170
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Stiepinovy obraz 60min 60-HEF a 60 HEI Rozlet stfepin 60-HEF a 60 HEI
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Vybuch 60-HEI

Laborace termobarickou trhavinou umozruje docilit podstatné vysSich koncovych ucinkl nez
standardni tritolova laborace, pfi vyhovujici chemické stabilité a citlivosti k vnéjSim podnétim
(odpovida smésim hexogen/tritol). Z hlediska uc€inku razové viny odpovida vybuch 1 miny 60-
HEI sou¢asnému dopadu takfka 2 tritolovych min 60-HEF nebo jedné 81 mm TNT miny. Laborace TB
trhavinou umoznila i podstatné zlepsit stfepinovy ucinek a zvysit poCet stiepin uc€innych proti technice
(vrozmezi 2 - 10 g) a zaroven o vice nez 3 m se zvétsil i smrtici polomér stiepin. Nesrovnatelné vysSi
je i zapalny a oslepovaci uc€inek 60-HEI, vytvarejici pfi vybuchu ohnivou koulio priiméruaz 8,5m

a udrzujici rozsahlé zhavé pasmo po nékolik desitek milisekund. Zapalny ucinek 60-HEI je navic
podpofen laboraci titanového plechu, ktery se po vybuchu trha na samostatné hofici plisky,
zakladajici ohniska pozaru.
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60 mm Mortar Bomb EBX type
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The EBX type enhanced blast explosive is applied in the ammunition for special units, namely the 60
mm High Explosive Incendiary (60-HEI) mortar bomb for the 60 mm ultra light commando mortar
ANTOS thatis introduced in the Czech Army. Both the mortar and mortar bombs are produced at VOP-
026 Sternberk, s.p., VTUVM Slavicin Division. The performance efficiency of 60-HEI bomb filling is
obvious especially in comparison with performance efficiency of standard High Explosive
Fragmentation mortar bomb 60-HEF filled with pressed TNT charge. Both mortar bombs have
identical weight and ballistics.

BASIC CHARACTERISTICS 60-HEF 60-HEI
Explosive type TNT EBX type (+ titanium foil)
Explosive weight 212 g 265+8¢g
Loading density 1.60 g.cm® 2.03 g.cm®
Detonation velocity 6 850 m.s™ 7 020 m.s”
Detonation pressure 19.2 GPa 21.1 GPa
Vacuum stability at 120 °C ml.g.40h 0.04 ml.g.40h" 0.50 ml.g.40h"
Impact sensitivity E,, >63.1J >16.8J
Friction sensitivity F, 1/10 at 360 N 1/10 at 360 N
Steel body weight 849 g 8119

Number of fragments 0.5 g > 350 >3350

Weight fraction of fragments 0.5 g 80 % 85 %

Number of fragments 2-10 g > 65 >100

Weight fraction of fragments 2-10 g 26 % 44 %

Lethal radius (2 fragments per m?) 8.5m 11.8 m
Overpressure at 3 m distance 50 kPa 71 kPa

TNT equivalence in pressure 100% 141-174%
TNT equivalence in impulse 100% 157-170%
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Fragmentation pattern of 60-HEF and 60-HEI Lethal fragments distribution of 60-HEF and 60-HEI
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Explosion of 60-HEI

The EBX type enhanced blast explosive charge enables to reach much higher end effect than TNT charge under
appropriate chemical stability and sensitivity to outer stimuli (corresponding to hexogen/TNT compositions). With regard to
the shock wave effect the explosion of one 60-HEI mortar bomb corresponds with concurrent impact of almost two TNT 60-
HEF mortar bombs or one 81 mm TNT mortar bomb.

The EBX type enhanced blast explosive charge also improved the fragmentation effect and increased number for
fragments effective against vehicles (ranging between 2-10 g). At the same time the lethal radius of 60-HEI mortar bomb
has increased by more than 3 metres. The incendiary and blinding effect of 60-HEI mortar bomb is incomparably higher too,
creating a fire-ball with radius up to 8.5 m at the moment of explosion and keeping an extensive hot area for tens of
milliseconds. The incendiary effect of 60-HEI mortar bomb is also enhanced by inserted titan plate that upon explosion
tears itself to separate small burning strips that set up centres of the fire.
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