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Systems Analysis on Smart Ammunition
for 120mm Tank Gun

Kim, Hyeong Gyu" Park, Woo Dong® Choi, Sang Kyeong®

Abstract

‘APFSDS(Armor Piercing Fin Stabilized Discarding Sabot) and
‘HEAT (High-Explosive Anti Tank) are most commonly used tactical
ammunition types for modern main battle tanks to confront against
hostile armor vehicle. Due to the technical advancements for ordnance
field, ballistic performances of those ammunitions have been improved,
but they still have limitations against targets in none line—of-sight
range. Moreover, protection level of the modern main battle tanks has
been greatly increased due to the contemporary countermeasures such as
‘ERA(Explosive Reactive Armor)” and ‘APS(Active Protection System)’.

In order to resolve those urgent issues, the concept of smart top
attack munition has been focus recently which is able to strike
preemptively none line-of-sight targets in long range.

In this paper, the development status and forecast of foreign smart
tank ammunition 1s investigated to make provisions for the
‘KSTAM(Korean Smart Top Attack Munition) program. The system
concept for the 120mm KSTAM which had been obtained through the
joint technical cooperation between ‘Poongsan’ and ‘DBD(Diehl BGT
Defence GmbH & Co. KG)' is presented.

Also, through following detailed analysis and comparison to currently
ongoing smart ammunition programs thoroughly, distinctive superiority of

the KSTAM has been proved objectively and fully described in this paper.

<Key Words> System Concept, Technical Cooperation, Smart Ammunition,

KSTAM (Korean Smart Top-Attack Munition)
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1. NE

AA MA Z=mel A FREA FA F2 AREFTQA 120mm AAE TP
“G7fot A &2l E 7 eHAPFSDS; Armor Piercing Fin Stabilized Discarding Sabot
o] oAy ‘A 1EEH(HEAT; High-Explosive Anti Tank®] ¢FA) o]t}
‘APFSDS¥F2 gofe] Ztel S woUA| 2 d3tste] 7152 #EAE ol &
3 HXES s, HEATE S ststelyAE o] &3ste] A3 2 (Shaped
Charge)®] linerZ %Lé?xﬂ (Metal Jet)= WA A £4& T3]3

A2 AhAje] Wy ¢ Eo] ‘APFSDS® Y ‘HEAT® S &8 S0, A%

g 2 TR 'efo g o] X EHHQ A IlEe]l o] FojA AL AN dAAl &

1 gt ARETS AALUL ABHem ANADYE] wBEAC oiaA

[r

Tk g}Ao] rhesith. e ‘M-S ZHERA; Explosive Reactive Armore] ¢F3)
g 55 E A ~E(APS; Active Protection System®] 9F%) 5o Wz dx)
H,

paEol Fugel W ok AAeNA gEeel ok Adel 4R P
= Aol YFHAL,

(Korean Smart Top Attack Munition®] ¢F3d), o Wit &L7let kA Al=¥ A
T, Aong 2 BgA So dele] ARH o AMuuAFE FPsle] AT

& FAAre] A 5S4 sklth

2.1 STAFF

1990t v=ol M A2 120mm AEF-FA del ekl XM943
'STAFF (Smart, Target Activated, Fire and Forget®] <Fd), & 7|23ttt
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"STAFF, & A

1=}
e =

3 5 e dEnEa AAE ZAHaigon, ‘ZAHBEI(EFP; Explosively
TAE

e

Formed Penetrator®] °F3)& Alsto] gt
ol = ® 2"l (Tungsten)S AMg3t9omn, Fxfefo] <3
o #EAe £ oF 2000~3000m/sola AAEES AT

30%-°] t}.
grend F, TSTAFF, = 4 7|&dS dAske Axdd did A&

Assta 71246l weh B(Rol) AL FAshe wA ol gl

jl
AAEY A 2 S BEg BeuE s A7 B2 e
AL o|FES WA AT F /) Fske] Axe] FRE P9 EFPE BAS

"STAFF, o F7e 712 A% AAe ws glo] BAsbsate A4 w
Aegele] 2 97 BAGH] Holyk Aolrk. Leji} o] weke A4 %A

woliez Qlato] shto] A uth[11[4]

<H 1> 120mm XM943 T[STAFF, o 45 % WM&

7 ¥ I
A ) AHA g 4,000m
=+ 7 120mm
28 A A Dual MMW Sensor
B3 ) /2ol U EFP¥+ / Tungsten
EFP WAb& %= 2,000~ 3,000m/s
A7 BEH RHA 120mm

<O¥ 1> 120mm XM943 TSTAFF, o &4t
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2.2 SPEAR

"SPEAR, &= oln] #AJolel A 47 wixl®l 100mm 9M117 BASTIONZ}
1256mm 9K120 SVIR 7] NATO7|Fo 5o & T2 REd=EA, 599
DiehlAF¢} Krauss Maffei WegmannAt 3 2 Alobe] KBP F7| 4 A =3 &4
S FAske] kg ol

'SPEAR, + #@olA 7Rk Wizt M AS7|ss *

_
i)
_0|L
£
=
4
K-
rlr
k)

Y 7)(Canard)Z o] &3le] F7]6dTFS =4
e = Aolatal, FHAFoE A 2rt 9ol w@olA
FE ARE St FAEEes 2ARHC 9§ oF 390m/solW AlAEE
4500molt}. ‘o]F:A P Ak B E HL3le] wkS Aol RE Ax 2 &)
thato] Ag=e] Hojum wE
7= 2 2 750mme] th.[3]

_1

<H 2> TSPEAR, 2| 45 % A&

7+ W &
FHtAFA T2k 4,500m / °F7t 3,500m
T 7 105mm
=%/ Aol 25.4Kg / 1,015mm
g 7 3 o] FA ¥ 2eF (Tandem HEAT)
d g = CEP < 0.7m
2 g E =1 55%
T3 B RHA 750mm
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MFD FedA = HAA FEAA, AeFA FA, = ol

AR G Ark HAfe] TFo] BolgEE JFEFEHAL
A B EREHE FUEee] ot = 3500m7bA] 3
A BASTION(100mm)& NATO7]Fel B2HH  10omm= & Foli,

SVIR(125mm)¢] 120mm 7§ &2 2 o] &~88 Ao = TR H v [3]

3K

An)

rO

oxl

>

N

2
t
Zi
o
D)
N
-~
N
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olf
ol
o
k)

<3 2> TSPEAR, o &4t

2.3 STAR

=

AEoz SN

21 o2 TSTAR
(Smart Top Attack Round, Excalibur); & 7§ Fojt}. o] E&QF—E— TR 74
o g5, 4 % f=8&o= ZYugy gA77E AR AL ‘GPS/INS(Global

1 T,

o] 2=z}l IMI(Israel Military Industries®] 2F3)AR= 199
v Qe AR & wzb g dAES AE AR

ro

Navigation System/Inertial Navigation System®] ¢F%) X & (Pure Heart)S A}
&3oto] fFEnd A dv AR AYE FEsh WAAFHE g9 BE
A5 Alojgttt. go] dFed= 471 ¥ x2Fd 7N (Canard)7F F-2HE o] )

le)

A

Z)
i, s‘au}oﬂ% 6702 s AA G 2o k. STAR, & 2 43 A%

e

o Aok AR Fuel HAL AT & gov, W Fe] RAY ARE 1)
T 5 Qe olFHYAY B E By Ank

'STAR, & @A &% 120mm HAxte] Wg glo] TAL7t 7hssfrt.

At
gho]l dapoll A it Fwje] A gk 6719 ] EIR7F FAlCl A/ EHA
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2.4 LARAT

"LAHAT(ILAser Homing Anti Tank® <9F3), &= o]~gtde] IAl(Israel
Aircraft Industries®] ¢F)AMZL Fat=F 9 A7]go = 7 105mm 2 120mm
HAAEZE A do)A FEEeEro R 1998\ 1| S+-F 3] (AUSA; Association of
the United States Army®] k)¢ F7)1 4 3ol &0z F/hE At

AR o] goFe Jidto] $kuH Ao R dolyal glow Iyt wiejda dd
‘Eurosatory 2004 F71AA3]" 717k o]~k [AIAS} 599 Rheinmetall
Defence ElectronicsAt+ 599 F2€ 149l ‘Leopard 1I° % ‘Leopard 2l

"LAHAT, & #8% & &= MF 7IES TF37I=2 o3 Aoz 4o
o =g @9 ARE 105mm 2 120mm Al tiske] v 3o ‘M1AL A
Argo2 A=Z2E MHF7] 98t w9 General Dynamics OrdnanceAl$} &

TR FHAAE AT 85U FE Zoksly 72 gAE dA<2 105mm
TF7do w2 WMAstI T 120mm 7749 A+ 120mm HAE A& ¢ =

R e shut,
W7)sh 2e EA A AN 'S Ao

of wreFe AP EOFW FAW PAoZ FAHIL, HE okl FAE
A @S 23 glo] AAe] TAA ALz ARG WAk ol F 47)

o 2F@A} BAAD, F ZARE} 4%, B4 F A%
45 dolq GAZIE ol gate] BEFUEACNA A4H P HAe] S
Fo AAER FASNE dde] 4FTFEE AT YrhlM4]

_80_



120012l 8XEE XsE2A2 MAH2

<E 4> TLAHAT, 2 45 & H&

T 8 y &
T+ A 105mm, 120mm(o] &3 #-&)
Z 105mm, 120mm H2}F3E
A& ' T olF 4= F (Tandem HEAT)
fr = A WhsE dolA fF= (F, otk &871%)
H A 6,000m
oA &= 300m/s
g3 #e g °F 800mm

<O8 4> TLAHAT, 9 &

2.5 MRM

MIRM(Mid Range Munition®] °F#), & mu &o] ‘FCS(Future Combat
System®] °F3)e] FAAA Lo Z TS FEETO R JAA 9 8Km o] 49
HIZFAA Aol 91X5 458 Audor Adsta 48 = e 5498 B
fatar glrk o] Eeke ATK(Alliant Techsystems® 2F3)A}e}l RaytheonAt7F 3
olgte] 7tz ‘MRM-KE(MRM-Kinetic Energy®l <F%)'¢} ‘MRM-CE(MRM-
Chemical Energy®] °F%) 2eE 7§ Fo|th

20061 59, ATKAN= MRM-KE®S] wlal vlsiAl3-& A 3sk3al, 2007 6
4 1 39 "MRM, Aol BAE7] 98t ‘Team MRM'S A 38h%th
MRM-CERF2 2007d 3€ o]TEE AV S o] &3 TAtA ol dastion,

42
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Guidance Unit

Gun Propellant

Rocket Motor Tri Mode Seeker
MMW, Uncooled lIR

Millimeter

Wage & SAL K-Charge Warhead
ensor

Maneuver
Mechanism

=

—

At

=g 4

og!

0K

S<BFSONIN

0Ir

rov
gl

3.

'KSTAM, & SdollA 7 $mste] Axujxl®l ‘SMArt(Sensor fused
Munitions for the Artillery2] k%) 155mm SAFE ©eFo] 2| 5ALehe = 43)9]
AApgrefom 8ol 7heotes 3 A ANE Y wefolth dA Al Hd
°] DBDAFSF ARV s ATE P‘Eﬂﬁﬂﬂl, T8 A7WE2 120mmw
A A AA iE A, HAFE V1 A, e B A eAgk Qg Ho] &

AAN el I AA EE A ol

Olr

‘) A]

s

PN'

3.1 PR/EN

KSATME A7k 183} njaiebg ol A4 12
6] ok AsAEe EFP B 9 ohd/ A, o
2 Azgl wal/de) ds Asder A glon
6>7) 2},

A, ghold, Fabof B, Euwsl W

EFP W5E %A QARG EALLS BEAE A0E Saae ol
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<J¥ 6> KSATM &4t

w5 as 2 FedluAE £dsta Aol ®WS of 2000m/se] wE £%
Ztell ojaf sha g Fgro] i<
93H-S YA SF= Behind armor fragmentation effect’ & 23 & 37} = o 3} o}

71% % EFPo AAEA 3 #5854 ‘AUTODYN-2D Z2Ia9's o] &
of Zwtul W75 zhe 53 Ao TEFP vy Edd ) 4 TAEY
A
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<HE 6> TKSTAM, 2 &5 % A&

F 4 8
T 7 120 mm
A9 Kl = 985 mm
= o+ 215 kg
=S 7 120 mm
F  0Z 9.03 kg
eI 150 m o] v
hE A8 AA gelest Aol o g ovg
g el/2kol EFP &7 / Tantalum
EFP oA &% 2,000 m/s ©]%¢
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AIFTOTIT-20 W1 e G enfury (e S VEL (i

| 3men

1 Az

kkkkkk

1 AEwei

Lt mn, g, e 127
Al wprrmry KSTAM 1207

<8 7> TKSTAM, EFP Al2d0|&d ZH(AHD EFP A L SEADH (G

‘OFA /A AR (Safety & Arming Device) & 7]EFAAE X
TR, Stolte 2% AR FEE Utk 1A A%
&xjo] 9, WA 1550G o4l WA sh&mel] o) sA
FA = Apgo] EeHo] & B AEdd dekih QUi EeElHEW &
oltlE F&etd ¥l sjAlH L, Sgteltvt ol stk &dtoly olF §F AE

A F =

A |
¥ o] EFP7} A} 7}—5' FHE AT bR/ AAGA Y T

2o e gHso] 5a FH (I 3~5m)
A Ak 94GHze) #lold 2 dtevHz TAHE UF

Ao AN AE A, G o el A%, A8 SO
FARG AEaAE g9l dd 47 B AP B W)L % (Bright
Temperature) ko] #A3ta, A9 gL e PaEE oA s

=
e A7A AEE wEe gae g,
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oteLb= FAR, wAldor ALY stz dez AauEs A5
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Space Allocation KSTAM Electronics

Fower Regulator
RSE

SPE

| EZI 2

— Characteristics

infiared e
99
00
- 5. 00 0 ¥ ==
0Y000 i
- E

Millimeterwave

=
Infrared

Polynom-
classificator

\\fmf’\‘/\/,\f\_’\\

Radiommeter

<J8 o> dXtslz ZEH(4) SES AEBE(E

(1) rps : rotation per second
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Hls Wl EREs vs7] &) AFreol FEH. s <a™ 11>

« 2K} XEsAH Cixzeusm sy & ) e HIHR| 2%
Lol F01 ¥
: (A2 w9)) _
% - HIg0H « 1XH ASHOR F1 R
g - $E/XISYA MAYY
e MYORS & MM AIAH BN - FI 2 5y
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N
y Y e BHE 2K [ SuHHASL) |
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g’ ; : \

<8 11> TKSTAM, & &#&S =AM

N
m
P!
I
Ul
Q
=
0

T8 Erot

o /M

A E Aseey 'KSTAM, ¢F STAFF, ¢ 4%9 ‘f5% wepe
ZH

A, ~8 2 HA st ARA o w HWEA T
AxpA s ghop s eks A Al StaLat ghet

Ty BeFe AAS g5 =4 Foll 3 7}74 o] wretofof gt}
A, M256 Abrams/L55 Leopard 2 HAxE A Ao A& = d= 120mm EHoF

S, PR WA D S As B4 Go A, A A
A#l 8000mel ol2i MZpAAge] EH 5] b5 @eopolth o]g} 2e &
e WE:s FEY wepe vFel [STAFF,, #rokst =

Ry, olz=2tde  [STAR,, olz=#tdx =49 [LAHAT, ¥ #=9

"MRM, ‘5 °ltH2][3].
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G A FFEALA ] Thed A, Hd AFAE 8000meldd A, FH A/
b/ E=d A7 2HAPC; Armoured Personnel Carrierd] ¢FX) 59 3 E}A o]
7bs3 A, CEP7F 0.7m o]std A, Az7] & Az AA Q8o 93 =

SIEHEA Zk 4l Ecl= s =
el _ | Fire & = 4 | HIZEUH
KSTAM | 4.7 | 5 | 8km |5 St 5| PEuA = 1| CEP<Im H FSCS9| 9=Ea83
STAFF (1.8 |2 | 4km |3 ro 2| |2 | SSEHO0 I mepy s 281} mEt
5 B - Bs =g || A
SPEAR | 2.7 | 2 Ve B i CEP < 1m eol m
Km 100p TS
| Fire & = CEP EFTA AR
STAR am | 5 5| 7t 5 5
- [P <0.7m N = uavs)
Hss : JHM: 2EI} mer
LAHAT sKkm | 3 & ol 5 " | B 4
404 S ZHEAE SHEL HIJH A B AE
MRM |50 | §|8km |5|NSMa g, 15l 4 |5 A L
L] | in loop _. - _ | FSCs
A U=t Fire HIJEAHE HIPIIE -
Brzi(5) i el | HIEE FSCSE 5Pt Sl

 FSCS : Future Scout Cavalry Systern (012 2& A=)
“+ UAY : Unmanned Aerial Vehicle {F91 227])

"STAFF, ¢ 'SPEAR, ¢ 74, AH712l7F & &2k wde] e i
A "gAFow B o HE| gl AstHE Aoew i, 'STAR)
b TLAHAT, = RE &%5oA Adool $FaAw AAg7E ddidezs &2
o] At

"KSTAM, % 'MRM; & A}
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| 2Bt MA(IR, radar, radiometer) | TN 2
| oz B A D
HUEHE R A
0IZ 2= HYMMW, IR) gl e M
AE0| L0 2= | [ ] O[H] 5 I 2
- - R (D101 42071 520)

HUELE |R A
4 | TE MMW Ay
Ty ot

H2 He Yy

4 | Era g
B B FOV 25 | I

015 2= #M. B2 IR B4

| 247 FOv 25° ;
| Radiometer 83

Hlud® TH2O 2

| 015 ==
Radiometer §15

1| EM| FOV 25 ° HIul® X0y 2kt

DE NEN0 Tl 2zt

< FOV : Field of View
< MMW : Millimeter Wave, IR : InfraRed

'STAFF, ¢ 'STAR, & AlA &A1& AREskARE Aol wj§- oF3jr).
"SPEAR; & ‘Weto|d w2 ghefo g Ao sl AulH oz Alopzto
i 9 249 @x7F offtk. "TLAHAT, ¢ "MRM, 2 ®&A7] Alefzt
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