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CABPEMEHO HAOPY>XXAHE N BOJHA ONPEMA
COBPEMEHHOE BOOPY>XEHVE 1 BOEHHOE OBOPYJOBAHVE
MODERN WEAPONS AND MILITARY EQUIPMENT

MpoTuBpakeTHU cuctem , TaMHu opao”™:

Y Bpeme kaga npeTwa of 6anMcTuikuX paketa v Apyrmx ganekoMeTHUX opyxja
noctaje cBe coducTmumpaHuja, pasBoj NPOTUBPaKETHMUX ogdpamMbeHnx cuctema
je og nmpecygHor 3Havaja. Mehy Bogehum cuctemmma Koju cy ce nojaBunu y
obnactn ogbpaHe of pakeTa Hanasu ce NPOTUBPAKETHU CUCTEM ,TaMHM Opao”,
HajcaBpemMeHuja TexHonoruja pAusajHupaHa pa npecpehe u  HeyTpanuwe
JornasHe npeTke MNpe Hero LWTO CTUIHY [0 CBOjUX LuIbeBa. Y uUNaHKy ce
pa3martpajy KoHuenT, Au3ajH, MoryhHoCTW, onepaTuMBHM 3Hava] u Oyayhu
n3rneam oBor NPOTUBPAKETHOr CUCTEMA.

S e ST Aot e
JlaHcep pakeTa cuctema ,TamHu pao”

1. ¥YBoA

,TaMHU opao” je cucteM 3a oabpaHy of pakeTa HOBe reHepauuje Koju je
pa3BujeH ga Oum ce CynpoTCTaBMO pPas3NUYUTUM pakeTHUM MpeThama, of
KpaTKOPOYHMX OO0 WHTEPKOHTUHEHTanHux 6anuctnykux paketa (intercontinental
ballistic missiles — ICBMs).HberoBa ocHoBHa cBpxa je ga npecpehe u yHULITH
HenpujaTerbcke pakeTe y pasnuuuTtumM dasama neta: npu nogusamy, y cpeaoj
N TepMuHanHoj dasn. Pagn ce o xunepcoHM4YHOM opyxjy gyror gometa (Long-
Range Hypersonic Weapon — LRHW).OpyxHu cucTem ce cacToju of pakeTHor
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BycTepa Koju HOCKM XUNEPCOHMYHO KNu3Ho Bo3uno (Hypersonic Glide Body — C-
HGB). Kapa pakeTHn 6ycTtep pocturHe opgrosapajyhy BUCUMHY W Bp3uHy,
ocnobaha xunepcoHnyHo knusHo Bo3uno C-HGB, koje Knuam XMnepcoHUYHUM
Op3vHamMa JOK ce cnyLliTa Ka CBOM Lusby.

Pa3BujeH kao [eo wuMper Hanopa HEKONMKO 3emarba fa noborbliajy cBoje
KanauuTeTe 3a ogbpaHy of pakeTa, ,TamMHM opao” je npojekToBaH Aa ce
cynpoTcTaesrba pactyhmum npeTwamMa Koje npeacrtaBrbajy pakete un
copmcTuLmMpaHn HenpujaTersu Koju ctanHo yHanpehyjy cBoje opyxaHe cucteme.
Uns je pa ce ppxkaBama o6e3bean cnocobHocT pa 6paHe KibyyHy
NHMPACTPYKTYPY, BOjHE 0BjekTe 1 UMBUNHY nonynauujy og pakeTHUX Hanaaa.

2. EBonyumja npotmBpakeTHUx oabpambeHux cuctema

YcnoH pakeTHe TexHomnoruje Tokom 20. Beka A0BeO je A0 ApamMaTudHe NpoMeHe
y BOjHMM cTpaTernjama, jep je cnocoGHOCT naHcuMpaka pakeTa gyror gomeTta
KOje MOry HOCUTM HYKIeapHe, XeMujcKke WM KOHBEHUMuoHanHe 0OojeBe rnaee
npeAacTaBrbana 3HavajHe m3as3oBe 3a rnobanHy 6e3begHoct. Kao ogroBop Ha
TO, 3anagHa anujaHca noyena je ga pasBuja cUCTEMe 3a npecpeTake Wu
HeyTpanucawe pakeTHUX MNpeTHM, YKIbydyjyhu nosHatnm cuctem nampuom 3a
oabpaHy oA pakeTa, 28030eHy Kyrosly, Kao U HanpegHvje CUCTEME Kao LUTO Cy
THAAD (Terminal High Altitude Area Defense) n npotusbanuctuyka ogbpaHa
Aegis, OOK je pycka BojHa wHOyCTpuja pasBujane npoOTUBaBUOHCKE W
npotuBpakeTHe cucteme S-300, S-400 n S-500.

»1aMHU opao”, mefyTum, npeacTaBrba 3HavajaH Hanpefak y norneay 6psuHe,
npeumnsHocTM 1 noysgaHoctTu. OH MHTErpulle HajHOBUje HanpeaHe TexHonoruje
pagapckmx cuctema, BellTadke uHTenureHuuwje (BW) m pgusajHa paketa 3a
npecpetarwe. Ca cnocobHowhny aa npatu, MAEHTUMUKYje U YHULITU pasnuumuTe
BpPCTE AOMa3HuX NpeThu, OH HWje caMo ogbpambeHn cuctem, Beh 1 cTpaTeLlku
anar 3a obesbehuBane rmobanHe cTabuHoCTH.

3. TexHonoruja cuctema ,TamHu opao”

,1aMHN Opao” KOPWUCTU KOMOWHaLMjy HajcaBpeMeHujux TexHororuja kako 6wu
nocTurao CBOjy MW3y3eTHY eduKacHOCT Yy Mpecpetawy 6anucTnykmx K
KpcTapehux paketa. CucteM je ausajHupaH ga pagu ayToHOMHO Y3 MUHMUMAIHY
TbYACKY MHTEpPBEHUMWjy, ocnawajyhu ce yrnaBHOM Ha CBOje HanpeaHe CeH30pcke
MpEexXe W anropuTMe BelTadyke UWHTenureHumje 3a uaeHTudukaumjyy u
npecpeTane Lurbesa.

3.1 Pagap v npahene cnctema

Y ocHoBu cuctema ,, TamHU opao” Hanasm ce coducTmuMpaHa pagapcka mMmpexa
Koja omoryhaBa cBeobyxBaTHO 360-cTeneHcko npahewe BasgyLIHOr npocTtopa
oko opbpambeHor nepumeTpa. OBM pagapckym CUCTEMM KOPUCTE BULLIE
dhpekBeHUMja kako 6 npaTunu Kako obuyHe, Tako U TajHEe pakeTHe npeTke ca
BMCOKOM npeumaHowhy. CnocobHOCT cuctema ga AeTeKkTyje naHcupare paketa
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N NpaT LWIbEBE Ha BENMUKMM pasgarbvMHama je jeqHa of Kiby4Hux ocobuHa koja
ra u3aBaja o4 CTapujux reHepauuja cucteMa 3a ogdpaHy o pakeTa.

»,TaMHM opao” Takohe wuHTerpuwe TexHomnornjy dysuje Bulie CeH3opa, Koja
KOMOMHyje nogaTKe ca pas3nuuuMTux pagapa, WHMpaupBeHUX W  OMNTUYKUX
CeH3opa kako 6w cTBopura MpeumsHy CrivMKy BasAaylwHOr MpocTopa y pearHom
BpemeHy. OBa ¢oy3uvja nogaraka omoryhaesa cuctemy ga egoukacHo npartiu BuLle
UurbeBa WCTOBPEMEHO, YaK U Yy BMCOKO 3aryleHUM OKpYXeHuma unm vy
MPUCYCTBY KOHTpaMepa Kao LUTO Cy OMeTare Unm Mamuu.

3.2 PakeTe 3a npecpeTame

HakoH WTo ce npeTwa naeHTudukyje, cuctem , TamHn opao” naHcupa pakeTe 3a
npecpetawe Koje Cy Am3ajHupaHe Aa yHuwTe gonasehy pakeTy TOKOM neTa.
OHe cy onpemMrbeHe Bprio HanpegHMM cUCTeMMMa 3a HaBohere U pakeTHUM
rmaBama koje o6e3befyjy BMCOK npoueHaT norotka. Y 3aBWCHOCTU OA BpCTe
pakete, ,TamMHM Opao” MOXe pacnopeavTu pasnuuuTe BpCTE pakeTa 3a
npecpeTake, Kao LWTO CYy KMHETUYKN NPOJjeKTUNN Koju ce ousnmyku cygapajy ca
OOMNa3HOM pakeTOM unu ekcnnosmBHe GojeBe rmaBe MpojekToBaHe da YHULITE
UMb NnoMony ekcnnosuje.

FIRST-STAGE
SOLID ROCKET MOTOR

SECOND-STAGE
SOLID ROCKET MOTOR

Design and development
responsibility

Production
Responsibility

BpcTte pakeTa npecpeTtava cuctema ,, TaMHu opao” y 3aBUCHOCTY 0f NaHCUMPHUX nnaTdopmum

PakeTe 3a npecpeTawe gu3ajHMpaHe cy C uurbeM ga npecpehy pakete y
pasnuuutuMm ¢haszama HUXOBE TpajekTopuje, o4 noyeTHe pase naHcupawa go
TepMmuHanHe dase HenocpedHo npe yaapa. CnocobHocT cuctema ga raha
pakeTe TOKOM dha3e naHcupakwa je nocebHo kopucHa jep omoryhasa
npecpetakwe pakeTe AOK je jow 6rvM3y MecTa naHcupawa, Ynme ce nosehasa
LWaHca fa ce NpeTka HeyTpanuwle npe Hero LWTOo JOCTUrHe CBOj Uwurib. [JomeT
XUNEPCOHUYHNX pakeTa cucTema ,, TamHu opao” 3Hocu oko 2780 Km.




Ballistic missile

Hyperso'mc
= boost-glide
weapon

le= Aeroballistic
missile

e ———
Hypersonic
cruise missile

PasnunuuTe TpajekTopuje 6anncTUYKUX N XMNEPCOHUYHMX pakeTa

3.3 BewTadka nHtenureHuuja (BM) n goHowewe oanyka

MHTerpauuja BewTayke MHTENUreHumje y cuctem ,TamHu opao” npeacTaBrba
3HavajaH Hanpegak y obrnactu ogbpaHe of paketa. OHa (OYHKUMOHULLE Kao
,MO3aK” cMcTeMa, KOju je y CTawy Aa aHanusvpa OrpoMHe KOnu4dvMHe nojaaTtaka
ca CeH3opa y pearlHOM BpeMeHy Kako 6u maeHTudmkoBao, knacudukoBao M
npatno Buwe uwrbeBa. Takohe, BU npouewyje BeposaTHOhy ga he paketa
noroguTh Lurb 1 6p30 oanyyyje Koja pakeTta Tpeba fa ce naHcupa v Kaga.

Cnctemn 3acHoBaHu Ha BW mory pgoHocutn oanyke y penuvhy cekyHge,
ocurypaBajyhmn ga ce ogrosapajyha pakeTa naHcupa npema npaBoM UuIby Ha
HajedmkacHujn HaumH. LUTaBuwe, cuctem CTanHo yym u3 NnpeTxogHuxX Aejctasa,
noborbLiaBajyhn cBoje cnocoOGHOCTM AOHOLWEHa 0fyka TOKOM BpeMeHa.

4. OnepaTtuBHe cnocobHocTn cuctema , TamHm opao”

,TaMHM 0pao” je npojekToBaH C uUWbeM da Oyge Beoma donekcubunaH u
cnocobaH fga ce ajanTvpa Ha pasnuuuTe cleHapuje mucuje, 6uno ga je y
nuTakwy ogdpaHa BojHe Hase, Benvke ypbaHe obnactu unm mopHapuue. Hberoee
onepaTMBHe CnocobHOCTM 00yxBaTajy:

4.1 BuwecTpyKko npeno3HaBah-e NpeThu

»1aMHN Opao” MOXe MCTOBPEMEHO Oa ce Gopu ca BULIE MPETHM, LUTO ra YMHN
noeanHum 3a oabpaHy of Benukor 6poja pakeTHUX Hanaga. bes o63npa Ha TO
Ja Inu npeTka noapasymMeBa pakeTHM 0Gapax kpaTkor pomeTra wunu
coCcTULMpPaHM  Hamag  WHTEPKOHTMHEHTanHMM  pakeTama, MoXe [Ja
npuoputeTHO npecpehe npeTwe Ha OCHOBY MpOLEHEHE OMacHOCTN MU
TpajekTopuje.
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4.2 CBeCTpaHOCT 1 MOBUNHOCT

MoagynapHu pawmsajH cuctema ,TamHuM opao” o6esbehyje My wmoryhHocT
pacnopehuBaka y pasnuumTa oKpyXema, YKibydyjyhu 3emarbcke, noMopcke na
Yak 1M BasgyxonnosBHe nnatdopme. NpeasuheHa je MHCTanaumja cuctema Ha
KOMHEeHe, MOpCKe U NnogMopcke naHcepe ( Ha patHe 6pogoBe knace Zumwalt, ,
noamopHuuy knace Virginia Block V). Cuctem moxe 6utn 6p3o pacnopeheH u
npecerbeH kako 6u OpaHMO KibydHe Iokauuje, a Herope MoOWNHe jeguHuue
MOTy Ce TpaHCMopToBaTV Pa3NUYMTUM BOjHUM BO3UIMMA UMW aBUOHUMA.

4.3 OTNOPHOCT Ha KOHTpaMepe 1 ENEKTPOHCKO paToBaHe

JefdaH of KibyyHMX M3a3oBa ca Kojuma ce cyodaBajy cuctemu 3a oabpaHy of
pakeTa jecTe cnocobHOCT Aa ce cynpoTcTaBe copucTULUpaHnM KoOHTpamepama
Koje KkopucTe Henpujatersu. ,TamHM opao” je npojekToBaH Aa npesasuvhe
oMeTawe, Mamue 1 apyre KoHTpamepe Koje v uHaye ydymHune TpaguumnoHanHe
cucTeme oabpaHe of pakeTa HeedumkacHMM. Y3 nomoh aganTMBHUX anroputamMa
n dysnje ceH3opa, OBaj CUCTEM je y CTawy Aa pasfuKyje CTBapHe NpeThe o[
Mamaua unm gpyrmx omeTtawa, ocurypaBajyhu HeHy egukacHocT u y
N3a30BHUM OKpYXeHnMa.

5. Ctpateluku 3Ha4aj cuctema , TamHm Opao”

PacnopehuBare npoTuBpakeTHor cucrtema ,TamMHM oOpao” Hyau Bule
cTpaTelLKMx NpeaHOCTU, Kako Yy norneny HauuoHanHe 6e36egHOCTU, Tako Uy
mehyHapooHum ogHocuMma, WTo obyxeaTa:

5.1 OgBpahare

MpucyctBo cuctema TamHn Opao genyje kao MOhHO cpeacTBo oaBpahana 3a
HenpuvjaTerbe Koju pasmartpajy pakete kao MoryhHocT Hanaga. CasHawe fa
ApXaBa MMa KanauuTeT 3a HeyTpanucake pakeTHUX MNPeTHsM ca BUCOKUM
CTEMNEeHOM MOoy34aHOCTM MOXe OoABpaTWTM MOoTeHuujanHe arpecope of
nokpeTawa pakeTHWX Hanaga, Yume ce OOMPUHOCKU PernoHanHoj u rnobarHoj
cTabunHocTy.

5.2 3awTtnTta Krby4He MHPACTPYKType

CnocobHocT cuctema ,TamHM opao” Aa WTUTKM BUTarHy MHAPACTPYKTYPY, Kao
WTO cy BOjHe HGase, enekTpaHe W BraguHe 3rpage, o4 NpecydHor je 3Hadvaja 3a
oapxaBare HauuoHanHe 6e3begHocTn. O6esbehyjyhn sawTnty of pakeTHUX
Hanaga, OHa rapaHTyje ga Kiby4HM OOjekTU OCTaHy OnepaTMBHU U TOKOM
nepuoaa nojayaHux TeH3uja nnm cykoba.

5.3 Mob6anHn onbpambeHn caBesun

»TaMHM opao” HMje camo 3HadajaH 3a NojeguHayvyHe 3emsbe, Beh JONpUHOCKU U
rmobanHum opbpambeHuM napTHepcTBuMa. MHTeponepabunHocT cuctema ca
OpyrMM cuctemuma 3a ogbpaHy of pakeTta (kao wTo cy Aegis cuctem 3a
npoTusGanucTnyky oabpaHy wmnu cuctem THAAD) omoryhaea koopavHupaHe
oabpambeHe Hanope y cry4ajy BeNuKOr pakeTHOr Hanaaa.




6. byayhv nsrnegu n Hagorpaghe

Kako pakeTHa TexHonoruvja HacTaBrba fa ce pasBuja, Tako he ce passujatv u
cnocobHocTn cucteMa kao WTo je ,TamHu opao”. byayhe Haporpagwe mory
yKibyunT noborbliaka pagapckux cuctema 3a npahewe, pasBoj paketa 3a
npecpeTake XMMNEPCOHMYHUX pakeTa M nodorblwane cnocobHoctn BU koja he
omMoryhutu jow 6pxxe 1 nNpeumsHuje OoHoWeHe oanyka. Takohe, UCTpaxnBawe
YCMEPEHUX €EHEepreTcKMx opyxja, Kao WTO Cy nacepu, MOrno 6w umatu
oarosapajyhy ynory y crnegehoj reHepauuju paketa 3a npecpeTawe cucrtema
,TaMH1 opao”, obe3befnyjyhu ekoHOMMYaH M BUCOKO edmKacaH MeTon 3a
HeyTpanucawe JoNasHUX NPETHMN.

LTtaBuwe, kako cajbep npeThe NocTajy CBe yyecTanuje, NnotpebHo je ojayaTtu
cajbep onbpaHy oBor cuctema kako GW ocTao onepatMBaH Yy YycrnoBuma
€NEeKTPOHCKOr paTtoBaksa.

7. 3akrbyyak

Mako je M3BpLUEHO HEKONMMKO MPOOHMX NaHcupawa, OA KOojux je nocrefhe
peanusoBaHo geuembpa 2024. roguHe, leHTaroH cejow yBek He u3jallkbaBa no
nuTawy a nu je cuctem cnpemMaH 3a ysohewe y onepaTnBHy ynotpeoy.

Ynpkoc TOMe, NpoTMBpaKeTHM cucteM ,TamMHM Opao” HanasuM ce Ha u4eny
caBpeMeHux TexHornoruja oabpaHe oA pakeTa U nNpeactaBrba KibyyHW anaTt y
3alITUTK 3eMarba of pactyhmx npeTwu pakeTHUX Hanaga. CBojMM HanpeaHuMm
pagapckmm CUCTEMMMA, WHTENUIEeHTHUM OffyyMBaweM U cBecTpaHowhy y
pasnukoBaky pasnUUMTMX BPCTa pakeTa, npetnocTtaBrba ce Aa he umatu
Kiby4yHy yrory y rnobanHoj oabpaHn y HapegHum pgeueHujama. Kako
HenpujaTerbM HacTaBSbajy [fa YycaBpluaBajy CBOje pakeTHe TexHonoruvje,
Hapo4MTO MO MUTaky XUMNEPCOHUYHUX pakeTa W MNpojeKkTuna, CUcTem , TamHu
opao” he ce curypHo pasBujaTh, agantupajyhm ce Ha HoOBe wu3as3oBe U
00e36ehyjyhun cHaxxaH 0aroBop Ha jegHy 04 Hajo3bUIbHUjUX NPEeTHN CaBpeEMEHE
6e3begHocTL.

Tokom Byayhux uHoBaLmja n Hagorpaawmu, ,TamHn opao” he BepoBaTHO ocTaTu
Temerb HaumoHanHux n meflyHapogHux ogbpambeHux ctpaTervja, 06esbehyjyhu
Kako oaBpahare, Tako 1 3alTUTY Y CBE CNOXEHW]EM N HECTabunHujem ceeTy.

LpazaH M. ByukoBuh (Dragan M. Vuckovié),
e-mail: draganvuckovic64@gmail.com,
ORCID iD: ““'https://orcid.org/0000-0003-1620-5601
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Mopehewe amepunykor nosua F-22 n pyckor Su-57

Amepuukn rnosay, F-22 Raptor n pycku Su-57 (T-50) camo cy pABa of
HajcaBpeMeHMjuX CTEeNT JoBLA KOju NpeAacTaBrbajy TexHomnorujy oyayhHocTu y
aBujaumjn. F-22 je BpxXyHCKU CTENT nosal, nete reHepawuje, ook je Su-57 pycku
0OroBOp Ha 3axTeBe CaBpeMeHux M Oyayhmx paTHux okpyxewa. Nako oba
aBMOHa npunagajy UCTOj KaTeropuvju, OHW Ce 3HavyajHO pa3nukyjy No CBOjOj
KOHCTpYyKUMj1, MoryhHocTUMa 1 cTpaternjama ynotpebe.

1. OnwTte nHdopmauumje n passoj
2.

F-22 Raptor

Mponseohay: Lockheed Martin

MpBu net: 1997. roguHa

OnepaTtuBHo: oko 180 npumepaka

IpxaBa: CjeamieHe Amepudke [Ip>xaBe

Knaca: nosay 5. reHepauuje, CTenT,

pa3BujeH Kao NTOBaYKkM aBMOH AOMeHa BasayllHe CynepuopHOCTU U cnaja y aeo
wupe cTpatervja CALD 3a ogpxaBawe MNpeBnacTv y Ba3gylHOM MpPOCTOpY.
Tokom cBor pasBoja F-22 je npowao Kpo3 oncexHe TecToBe Kako 6w nmoctao
HajedpMkacHMju CTEeNnT noBaykMm aBMOH Ha cBeTy. HberoBa KOHCTpykuuja wu
HanpegHa enekTpoHMKa YMHe ra BeoMa CrnocobHMM Yy BasgylHuM Gopbama,
noceGHO NPOTUB HanpeaHUX NPOTUBHUYKMX aBUOHA.




Su-57 Felon:

Mpoussohau: Cyxoj

MpBu net: 2010. rogmHa

OnepatuBHo: og 32 go 50 komaga,u gare je y npomsBoaHu

Opxaga: Pycuja

Knaca: noeay 5. reHepauuje, cTenTt, MynTM@YHKLUNOHANHNM noBawuodombapaep
MpBu pyckn noeauy 6ombapoep Su-57 pasBujeH je kao OAroBop Ha 3anagHe
aBUOHe Kao WTo je F-22 n kacHuje F-35. Nako Huje Tako paHo yBeaeH y crnyxoy
kao F-22, Su-57 uma cnuyaH uwrb — AOMWHAUMjY Yy Ba3gyLIHOM MPOCTOPY U
CMOCOBHOCT Oa Ce HOCK ca pasnuunTMM MpeTHama, 0f pakeTHUX cuctema go
apyrmx aBuoHa. Takohe, pasBujeH je He caMO 3a nocTu3awe BasayLllHe
cynepuopHocTu, Beh 1 3a Hanaj Ha KOoMHeHe LnrbeBe.

2. [n3ajH n cTtenT TexHornoruja
F-22 Raptor:

Crent cnocobHoctu: F-22 nocepyje passujeHy CTENT TEXHOMOrujy, wWTo My
omoryhaBa ga Oyge Tewko fOeTekToBaH pagapuma. CmaTtpa ce ga My je
pagapcknm opgpa3 cBera 0,0000m. HoeroB pamsajH kapakTtepuwy rnatki u
arpecvBHU YrNoBW, Kao W HanpegHu maTepujanu koju ancopbyjy pagapcke
Tanace. CTenT cBOjcTBa Cy My M3y3eTHO edpnkacHa y obractu aBuMoHa Koju ce
KOpucTe 3a Ba3gyLUHy CynepuopHOCT, MocebHOo NpoTMB OpYrux nosaua.
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Su-57:

Ctent cnocobHocTu: Su-57 Takohe KOpUCTU HanpegHe CTENT TexHonoruje, anv
je WberoB AMsajH HewTo Apyraynju. Mlako uma ctenTt CBOjCTBa, Kao LITO CYy paBHe
W rnatke MOBpLIMHE, U Heke cneuuduyHe Yrnose Koju CMamyjy pagapcky
BMAJBMBOCT, Su-57 HuWje Tonuko ,HeBMOIbMB” Kao F-22; cmaTtpa ce aga je Heros
pagapcku ogpas og 0,1 o 1 m. Pycu cy ycmepunu Hanope Ka nocTusawy CTent
CnocobHOCTM, ann ca TeXWUWTEM Ha MHOIOCTPYKO] HaMeHW, LITO 3Ha4yu da je
CTEeNT TEeXHOomorvja Buwe KoMrnpoMucHa- Mefytum, HaBogHo je Su-57 MHoro
OKpeTHWjW y Ba3ayLLIHUM MaHEBPMMA.

3. NepdopmaHce n maHeBpabunHocT
F-22 Raptor:

Makcumanna 6p3vHa: 2,25 maxa (2.414 km/4)

[NomuHaHTHe cnocobHocTn: F-22 je no3HaT Mo  CBOjOj  U3Y3ETHO)
MaHeBpabunHoctn. Ca cBoje ABe TypbuHe M HanpegHOM KOHTPOSIOM fieTa, OBaj
aBMOH MOXe [a MaHeBpuLLe Benvkum 6p3nHama, Wwrto My omoryhaea Aa n3soau
BEeOMa CrioxxeHe MaHeBpe. To je mocebHO kopucHo y 6opbama y BasgyLUHOM
NpOCTOpY rae je MaHeBpucake Kiby4yHo. JloBall je onpemMrbeH ca no ABa MoTopa
F119-PW-100 koju my omoryhyjy cynepkctaperwe 6p3nHom oa 1,8 maxa. CBaku
MOTOp passuja notucak oa 15,875kr ,oaHocHo 32.000 kr yKynHO.

Su-57:

MakcumanHa 6p3vHa: 2 maxa (2.120 km/4)

[omuHaHTHe cnocobHocTu: Su-57 je Takohie BeoMa MaHeBpabunaH u Moxe ga
N3BOAMN CrOXeHe MaHeBpe. ViMa HanpedHu cucTem ynpasrbaka fieTa, anum ce
cmatpa [a Huje Tako cynepuopaH Yy AOMeHy MaHeBpabunHoctu kao F-22.
Yckopo he 6utn onpemrbeH HoBuM MoTopuma izdeliye 30, ogHocHo AL-51F-1,
ca notuckom og no 14.500 kr,ogHocHo ckopo 29. 000 kr noTucka ykynHo.

4. EnekTpoHuKa 1 opyxje

F-22 Raptor:

EnektpoHckn cuctemu: F-22 je onpemrbeH HanpegHum pagapom AN/APG-77
Koju Kopuctu hasHy aHTeHy 3a geTekuujy u npahewe uurbesa Ha BENUKOM
pacTtojatby. [lopea Tora, Ma BUCOKOKBanNuTeTHe MHGpaupBeHE N eNIEKTPOHCKE

CeH30pe Koju omoryhaBajy geTtekuujy uMrbeBa y NaCUBHOM PEXUMY.

Opyxje: F-22 je HaopyxaH pasnuuMTMM TUMOBUMA pakeTa KpaTkor u gyror
aomeTta, ykreydyjyhu AIM-120 AMRAAM (pakety 3a npecpetawe) n AIM-9M/X




Sidewinder. Takohe, Mma yHyTpallkKW KOHTEJHEpP OpyXja Koju je BaxaH 3a
o4vyBaH-€ CTENT CBOjCTaBa.

Su-57:

EnexTpoHcku cnuctemu: Su-57 je onpemrbeH HanpegHum pagapom H036 ,benka”
Koju nma Buwe hasa, a Koju je y cTawy Oa OTKpuje M npaTtu Benuku 6poj
uurbeBa WCTOBPEMEHO, MAKO Ce CMaTpa Ja je HewWwTO Mawe HanpegaH of
AH/APG-77 koju kopuctn F-22. ABMOH je onpeMIbeH CUCTEMOM 3a €fEKTPOHCKe
npotuemepe L402. Ha kpaTkum pasgarbmHama KOpPUCTU  eNeKTPOONTUYKU
cuctem 101KS Atoll koju obyxsaTta WH(paUpBeHU cucTem 3a npeTpary u
npahewe koju MNOMaxe nNUNOTY MpWM Hanagy paketama ca WHdpalpBeHUM
BONeHeM.

Opyxje: Su-57 nocenyje WMPOK CnekTap Haopyxawa, YKiby4vyjyhu pakete
BENUKOr JOMeTa 3a Hanapj Ha BasfgyluHe unrbeBe, kao wTo cy R-77M n R-74M
ca gomeTtoM o 160 km n pakeTe 3a BasfgyllHe W 3emMarbcke Hanage. Takohe,
MOXEe [Oa KOPUCTU M HyKIleapHO OpyXje, LITO My [faje gogaTHe cTpaTellke
MoryhHoCTMW.

5. LleHa n npoussoana
F-22 Raptor:

Llena: lMpouewyje ce aa je ueHa jegHor F-22 oko 150 munuoHa gonapa , anu je
yBenvko nosehaHa 300r orpaHu4eHe MpOM3BOAHKE W CMOXEHE TEexXHonoruje.
JloBau, je pasBujeH y ycnoBmuma noctojara xnagHor pata namehy CALL n CCCP-
a 1 cpeauHoM aeBefeceTux roauHa NpoLusior Beka nocrojane cy npojekunje aa
61 npousBoaa Morna ga 06e3benmn n 750 aBnoHa vmja LeHa He Guna Beha of
50 po 70 munuoHa gonapa. Mehytum, HakoH pacnaga CCCP-a gowro je go
obycTaBe npou3BoAHE, TAaKo Aa je caga y onepaTtuBHO] ynotpebm camo 183
aBVOHa 4uja ce ueHa npoueryje Ha oko 150 munuoHa gonapa.

Su-57:

LleHa: Su-57 je npouerweH Ha oko 50 go 70 munuoHa gonapa, LITO je 3HaTHO
jedbTuHMje y nopehewy ca F-22, npe ceera 360r pycke CNOCOOHOCTY Aa KOPUCTU
jedTuHMje npomsBogHe MeTode M Martepujane, anu M 300r npeueHeHoCTU
npoun3Boga aMepuyKe BOjHE NHOYCTpUje.

6. 13Bo3
JloBau F-22 je jegaH o peTknx aMmepuvkmMx aBuoHa Koju HUje HUrae U3BeseH, Yak

HMW y W3paen, 36or Ttora wto cy ynoTpebrbeHa, Taga, HajHOBMja TeXHU4Ka
pocturHyha koja npefcTaBrbajy BOjHY TajHy. TpeHYTHO He MOCTOoju cepwujcka
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npomn3sogwka OBUX JlOBaua, a pan Cce Ha npoayxewy pecypca aBUOHa,
yrpahMBal-by HOBUX CEH3OPCKNX CCTEMA, Kao " MOD,M(*)I/IKaLI,Mje NMNOTCKe Kauure
npemMa gaHawkbnuMm cTaHgapanma.

JloBay, Su-57 cepwujckn je npon3BofeH JocTa KacHO ¢ 063MpoM Ha TO Aa je NpBu
nyt neteo jow 2010. roguHe. HakoH HeEKONMWKO roAuHa ynotpebe aBMOHA Yy
6opbeHum ycnoBuma MOCTOjU HEKONMKO 3emarba Koje Cy 3aumHTepecoBaHe 3a
KyNnoBWHY, Kao LUTO je AIKMpP KOju je, N0 HeKUM MHopMaumjama, nopyymo o 24
netenvue. Y WMHamju ce, no HenpoBepeHMM UWHdOpMauunjama, pasMmulisba o
NpOM3BOaHN OBUX aBUOHA MO NMLEHUMU.

7. 3akrbydak

Mako F-22 n Su-57 npunagajy WCTOj KaTeropuju rnoBayvkMx asmoHa neTe
reHepauuje, NOCToje 3Ha4yajHe pasnuke y HbUxXoBuUM MoryhHocTMma n HameHu. F-
22 je BepoBaTHO HajHanpegHuja cTenT nnatgopma Ha cBeTy Kaga je ped o
Ba3gyLLHOj CYNnepuopHOCTY, ca N3y3eTHUM nepgopmaHcama,
MaHeBpabunHowhy 1 enekTpoHCckMM cuctemmma. C gpyre ctpaHe, Su-57 je
BMLUEHAMEHCKM aBWOH KOju KOMOWHyje CTenT ChnocobHOCTM ca MynTu-
PYHKUMOHaANHMM CrnocobHoCTMMa, anu He [OCTWXKE WCTM HMBO CTent
TexHonoruje kao F-22.

Y koHTekcTy reononutuke, u CA u Pycuja HacTaBreajy Aa passujajy cBoje
aBMOHe 1 MOOEPHM3Yjy BOjHE KanauuTeTe, anu cBaka of OBUX nnaTgopmu nma
CBOj MPUCTYN Yy 3aBUCHOCTM O, CTPATELLKUX U onepaTmMBHMX noTpeba.

HpazaH M. Byukosuh (Dragan M. Vu&kovié),
e-mail: draganvuckovic64@gmail.com,
ORCID iD: ““'https://orcid.org/0000-0003-1620-5601

Hapactawe  KMHecke  HykneapHe  nogMOpHuYke  donoTe
nogmopHuuama tuna 093B

Cegmor cebpyapa 2025. nojasuna ce ¢otorpacdmja cHumibeHa 4. debpyapa
2025, Ha kojoj je npukasaHo OpoJorpagunNULLTE HyKNeapHUX MOAMOpHMLA
Huludao. Ha woj ce Buau HanagHa nogmopHuua Ttuna 093B Ha HykneapHu
noroH (SSN/SSGN) ca oTBOpeHMM KOMOpama BePTUKAHOr JTAHCUMPHOT cucTema
(BJ1C), koju je oTkpuo noeehaH 6poj naHCMpHUX curoca Ha 12, WTo 3Hauu aa je
Moh nogmopHuue 3HaTHO noesehaHa. Hajmawe 4eTupu nogmopHuue Tuna 093
cy npumeheHe y OpogorpagunuwiTy, Maga je HejacHO ga nu cy cBe
HoBowm3rpafeHe nnu cy y TOKy oap)kaeara, OOHOCHO MoAepHMU3auUmje.

1 Naval News Navy 2025, 10 Feb, 2025
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HanagHa nogmopHuua Ha HykneapHu noroH Tuna 093B ca oTBopeHum oTBOpMMa cuctema 3a
BepTuKanHo naHcupare (BIC) otkpvBa Behu 6poj nMaHCUpHUX LEBW, LITO ykadyje Ha 3HaTHO
nosehane BaTpeHe Mohu 3a OBY Knacy HanagHWX NoaMopHULA

UuHu ce ga je KuHa nokpeHyna nporpam 6p3or wupewa noagmMopHuyke dnore,
nocebHo cepuje Tun 093B. lMpema u3BelwTajMMa HEKONMMKO aHanutnyapa,
namehy cegam n ocam nogMopHuua tuna 093B marpafeHo je camo y nocneawe
TpM roguHe, WTO je cTona MNpoM3BOAHE KOja npemailyje 6poj jypuLLHMX
nogMopHuua koje je KvHa uspaguna y nocnegwe Tpu deueHuje. Kaga ce
YKIby4e KOHBEHLMOHANHe NoaMopHULE, kao WwTo je Hoeu Tun 039C, ykynaH 6poj
naHcupaHvx NoAMopHUUA y nocneakwe Tpy rogmHe npemaiyje 15. KnHa cranHo
nosehasa cBOjy (bnOTYy NOAMOpPHMLLA Ha HYKMNeapHU MOroH, a YCKOPO Ce OYekyje
yBohewe cnegehe reHepaunje HanagHux nogmopHuua Trna 095.

[o taga he Tun 093B BepoBaTHO 3aMeHUTM 3acTapena nioBuna, a pagu ce Ha
nocTM3ary 3Ha4ajHOr KBanMTaTMBHOI CKOKa Yy MNOABOAHUM CMOCOBHOCTMMA.
YcBajarwe noroHa y o6nuky mnasHe nymne y tuny 093B cyrepuwie HacTojakbe Aa
Ce CMame aKyCTUYHE KapakTepucTuke v noborbliajy nogsogHe nepdopmaHce.
NMymnHO-MNasHe nponyn3ope  YriaBHOM  MMajy nNogMOpHULE  Koje ¢y
npojektoBaHe 3a Behe Op3vHe M ymakeHy 3BYy4HYy crivky. [loyeTHe npoueHe
cyrepucane cy MOYETHY cepujy of LWecT jeauHuua. TpeHyTHU u3BewTajn
nokasyjy aa je npoussoawa tvna 093B y Toky 1 Aa ce paau Ha 3aMeHu cTapujux
nogMopHuua u noBehare YKynHe BenuuMHe proTe HykneapHuUX HanagHux
NoAMOpHMLA.

KnHeckn pa3Boj noAgMOpHMLA Ha HyKrneapHU MOrOH MOYeo je cefampeceTux
roauHa HanagHom nogmopHuuom knace tvn 091 (knaca XaH), koja je KacHuje
3aMeH-eHa HanagHoM MNOAMOPHULOM Ha HykneapHu noroH Tun 093 (knaca
LaHr) kako 6u ce noborbwane nogsodHe cnocobHocTn PaTHe MopHapuue
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HapogHe ocnoboaunadke Bojcke ([MJ1AH). MoamopHuua je npojektoBaHa Y3
nomoh Pycuje. HbeH passBoj MMao je 3a UMb Ja OTKIOHW OrpaHuyersa
nogmopHuue tuna 091, wTto ce nocebHO OQHOCMMNO Ha CMmakerwe Oyke U
6op6eHy edunkacHocT. Mpeu Tun 093 ywao je y ynotpeby nodetkom 2000-ux, ca
nobosblaHoM XuApOAMHAMUKOM, TULIMM pagoM u BehoM wu3gpxrbusoLuhy.
KacHwuje BapujaHTe, kao wTo cy Tun 093A n 093B, ykibydnBane cy cucteme 3a
BepTMKanHo naHcupawe (BJIC) 3a Hekonuko TunoBa kpctapehux npojektuna,
LITO je NMpBM NYT Ada je TakBa CMoCOOHOCT npuKasaHa Ha KMHECKO] HanagHoj
nogmopHuuun. Bepyje ce aa Tun 093B, koju nma m3gyxeH Tpyn M HanpegHe
CeH3ope, Cnyxu kKao npenas ka cnegehoj reHepauuju noamopHuue tuna 095,
Takohe o3Ha4veHoj kao 09-B.

Tun 093B wuma aepoguHamuyaH Tpyn AM3ajHMpaH [a CMakbU  aKyCcTUYHe
notnuce. Kopuctn cnuctem nyMnHO-MrasHOr MoroHa YMeCTO KOHBEHLIMOHAMHOr
npornenepa, WTO je NPOMeHa y cknagy ca HedaBHUM TpeHZOBMMA Y AM3ajHY
HanagHux nogmopHuua. OBaj MOroHckn cuctem noborbwaBa efUKaCHOCT W
cmaryje Oyky npu Behum Op3vHama. KrbydHa kapaktepuctuka Tuna 093B je
WHTerpaumja cuctema 3a BepTukanHo naHcupawe (BJIC), wto je npBu nosHaTtu
npuMep KWHecke HanagHe NoAMOpHULE ONpemMibeHe BepTUKarHUM NaHCepom,
omoryhasajyhu My ga naHcupa H1M3 TUNoBa NpojekTuna. YodyeHa koHdurypauuja
Koja, cyaehun no cdotorpaduijn, ykrbydyje namehy 12 n 24 BJ1C henuje cyrepue
Aa nogMopHMUa MoXe OuTu HaopyxaHa npoTmBGpoackum  KpcTapehum
paketama (anti-ship cruise missiles — ASCM), kpctapehum pakeTama 3a
KonHeHn Hanapg (land-attack cruise missiles LACM) MU noTeHuujanHo
OanMCcTMYKMM pakeTama Koje ce naHcupajy ca noamopHuua (submarine-
launched ballistic missiles SLBM).

Carenutckn cHuMumM ca noyeTka 2023. roguvHe nokasanu cy fa je KuHa
nopuHyna ceojy ocMy noamopHuuy knace 093 y 6pogorpagunuuty Huludao, og
Kojux cy paBe noteBpheHe kao BapwujaHTe Tuna 093B. Ctona npowusBofh-€
cyrepuwle crteneH keHe cTtaHgapamsaumje. Tokom 70. roguwiumue KUMHECKUX
NOOMOPHUYKMX CHara, Yy jyHy 2024. rognHe, KUHECKWN OpXXaBHU Meauju NCTaknm
cy cBe Behy ynory HanagHux nogmMoOpHMLA Ha HyKNeapHU MOTOH Yy MOMOPCKUM
onepauujama. N3eewTaju cyrepuwly aa 6u nogmopHuua Tun 093B morna 6utn
cnocobHa fa HOCKM BapujaHTy XxunepcoHudHe pakete YJ-21 koja ce naHcupa
ucnog mopa. TakBum paketama HaopyXaH je U HOBM KUHecku pasapad tuna 055.
Ako 6yne pacnopeheHa ca nogMopHUUa, oBa pakeTa 6u npowmpuna KUHecke
yaapHe cnocobHocTu.

NosehaHa cTona npousBoawe Tuna 093B Takohe noctaBrba nuTawa o
Ooyayhem cactaBy kMHecke nogsogHe crnote, nocedHo y norneay ogHoca SSN 1
NnoamMopHMLA Ha KOHBeHUnoHanHm noroH (SSK) kao wro je Tun 039C. YcBajane
MyMMHO-MMNA3HOr MOroHa ykasyje Ha TO ga Ou HOBe HykneapHe HanagHe
nogmopHuue SSN morne ©OuTuM arpecuBHMje pacrnopefieHe of NpPeTXOOHUX.
Mopen Tora, ocum Tmna 093B, KnHa HacTaBrba ga pasBuja CBOjy CTpaTeLllky
HyKneapHy nogMopHuYKy noty ca nogmopHuuama tuna 094 koje ce kopucte
3a cTpaTelwke natporne ogspahara, Mako HEKM aHanuTMyapu cyrepuwly aa




KMHECKa HykneapHa Tpujaga jow Huje Yy MnOoTnyHOCTW onepaTtusHa. [locToje
usBewTaju ga 6w KuHa morna ga moaudukyje Heke cTpaTellke nogmMopHuue
SSBN Tuna 094 y nogmopHuue ca BoheHum paketama SSGN, kao wTo je
amepudka MopHapuua ypaguna ca  CBOjMM  CTapujuM  cTpaTeLukum
nogmopHuuama knace Ohio, noteHumjanHo noeehaBajyhn HUXOBE pakeTHe
crnocobHoctn. To he noeehatM cnocoBHOCT KMHECke paTHE MopHapuue 3a
onepauuje y aybokum Bogama, NpoLMpUTM HeH OnepaTtuBHM OOMET U ojavyaTu
beHe cnocobHocTM npoTMB npucTyna/yckpahmBawa nogpydja (A2/AD).
KoHBeHUMOHanHe noamopHuue he BepoBaTHO ocTtatm Aeo drnote 3a
permoHanHy opabpaHy W npuMopcke onepauuje, ok he pactyha dnota
HanagHWX NOAMOpPHMLA MMaTW 3ajaTtak ga CnpoBoAu naTtpone Ayror AomeTa,
npaTu rpyne Hocaya WM OOMPUHOCKM cTpaTewkoMm oaBpahawy y [lMauunduky u
OKOSHMM BoZama.

McToBpemeHo, KnHa akTMBHO yHanpehyje pakeTHe CnocoBGHOCTM CBOjUX TMaBHUX
opopoBa. Pasapay Tun 055, Ha npumep, onpemrbeH je ca 112 henuja
BepTMKanHor naHcupHor cuctema (BJIC), cnocobHux 3a pasmewlTamwe
pasnuuMTUX NpojekTuna, ykby4vyjyhm npotuBbpoacky kpctapehy pakety YJ-18 n
Kpctapehy pakeTy 3a konHenu Hanag CJ-10. Paketa YJ-18 mma noassyuyHu
PeXVM KpcTapewa U Hag3BYyYHU TEPMUHAlHM Hanag, ca NpoueHeHMM JOMETOM
oa 220 go 540 knnometapa, ook je CJ-10 kpctapeha pakeTa 3a KonHeHW Hanag
ca pometom Behum op 1.500 km. Nopepn Tora, KuHa je npepctasuna YJ-21,
XUNEPCOHMYHY MpOTUBOPOACKY 6anncTUYKy pakeTy ca NpoLEeHeHUM OOMETOM
oa npubnmxkHo 1.500 km n 6pauHama mnamelhy 6 n 10 maxa. HepasHo je yBeaeHa
y onepatuBHy ynotpeby u dperata tuna 054B koja Takohe uma monepHe
pakeTHe cucteme, gonpuHocehn pactyhoj nomopckoj BatpeHoj mohu KuHe, o
yemy usBewTaBa MefyHapoaHn MHCTUTYT 3a cTpaTteluke ctyguje (IISS). o Tom
MHCTUTYTY, 0o 2024. roguHe. KMHecka MopHapuua gocturna je suwe og 50%
BaTpeHe mohu amepuyke MopHapuLe no 6pojy BepTUKamnHMX pakeTHUX naHcepa.

HpazaH M. Byykosuh (Dragan M. Vu&kovié),
e-mail: draganvuckovic64@gmail.com,
ORCID iD: “*https://orcid.org/0000-0003-1620-5601
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,Electromagnetic Warfare: Are Railguns the Next Big Leap? “

For years, the railgun has been a symbol of futuristic warfare—a sleek, silent
weapon capable of launching metal slugs at hypersonic speeds, striking targets
with pinpoint precision and overwhelming force. Once confined to the pages of
science fiction and defense white papers, this electromagnetic marvel is now
edging closer to deployment. And if it reaches the battlefield, it won't just be a
new weapon—it will be a revolution.

Imagine a weapon that doesn’t need explosives to destroy its target. No
gunpowder. No propellant. Just a pulse of electricity, two metal rails, and a
projectile accelerated to speeds so fast, it tears through the air like a
thunderbolt. A railgun’s strike isn’t just fast—it’s nearly impossible to intercept,
and its impact is purely kinetic, reducing collateral damage and changing how
we think about destructive power.

Behind closed doors and in highly controlled test environments, that future is
being forged today. Defense labs in the U.S., China, and elsewhere are racing to
solve the last few technical barriers—managing extreme heat, refining barrel
durability, and generating the vast power needed to fire at full capacity. Each
breakthrough brings the railgun one step closer to changing the balance of
power.

Imagine a weapon capable of striking its target before the sound of its launch
even arrives—delivering such immense kinetic energy that it destroys through
velocity alone, without the need for explosives. This is not speculative fiction.
This is the railgun: a cutting-edge electromagnetic weapon system that has the
potential to render traditional munitions—bullets, missiles, and conventional
artillery—strategically outdated.

A brief history of the railgun

While railguns sound like very modern pieces of kit, they actually have a long
and exciting history.

French inventor André Louis Octave Fauchon-Villeplée first introduced the
concept of an electromagnetic railgun to the world with a functional, small-scale
prototype of an electric cannon in 1918, and several weapons engineers
worldwide took notice.

They began work on their futuristic railguns.
It wasn’t until World War 2 that we saw plans for a fully functional, combat-ready

railgun laid out. German engineer Joachim Hansler proposed creating what was
essentially a railgun — an electromagnetically powered anti-air gun placement.




This was to be an iteration of Villeplée’s design decades earlier, a ‘cannon’ that
utilized a charged current to propel its projectiles forward.

But that’s all Hansler’s idea ended up being: a design.

Since 1993 the British and American governments have collaborated on a
railgun project at the Dundrennan Weapons Testing Centre that culminated in
the 2010 test where BAE Systems fired a 3.2 kg (7 pound) projectile at 18.4-
megajoules [3,390 m/s (7,600 mph; 12,200 km/h; 11,100 ft/s)] In 1994, India's
DRDO's Armament Research and Development Establishment developed a
railgun with a 240 kJ, low inductance capacitor bank operating at 5 kV power
able to launch projectiles of 3-3.5 g weight to a velocity of more than 2,000 m/s
(4,500 mph; 7,200 km/h; 6,600 ft/s).[29] In 1995, the Center for
Electromagnetics at the University of Texas at Austin designed and developed a
rapid-fire railgun launcher called the Cannon-Caliber Electromagnetic Gun. The
launcher prototype was later tested at the U.S. Army Research Laboratory,
where it demonstrated a breech efficiency over 50 percent.

In 2010, the United States Navy tested a BAE Systems-designed compact-sized
railgun for ship emplacement that accelerated a 3.2 kg (7 pound) projectile to
hypersonic velocities of approximately 3,390 m/s (7,600 mph; 12,200 km/h;
11,100 ft/s), or about Mach 10, with 18.4 MJ of kinetic energy. It was the first
time in history that such levels of performance were reached.

The Speed of War Just Got Rewritten

The rules of the battlefield are changing—and fast. Traditional weapons are
starting to show their age in the face of a new technological leap. The railgun
isn’t just faster; it's fundamentally redefining what’s possible in modern warfare.

Bullets? Too Slow.

A standard 5.56mm rifle round clocks in at around Mach 2.7 (~2,100 mph).
That's fast—until you compare it to a railgun. These electromagnetic projectiles
can reach speeds exceeding Mach 6 (4,500+ mph), making them faster than any
non-hypersonic weapon in active service.

Missiles? Too Predictable.

Cruise missiles typically cruise at Mach 0.8, while even today’s hypersonic
weapons struggle to push beyond Mach 10. A railgun round reaches Mach 6+
within seconds, delivering impact before most missile defense systems can even
lock on.

Artillery? Too Limited.
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Conventional howitzers cap out at about 25 miles of range. Railguns? They can
reach targets over 100 miles away with precision accuracy—no arc, no delay,
just raw speed and power.

The Basic Principle Behind Railguns

At their core, railguns operate on a simple but powerful concept: using
electromagnetic force to launch a projectile at extreme velocity. Instead of
relying on chemical reactions or combustion, railguns harness electricity to
generate force—clean, controlled, and incredibly fast.

The system involves two parallel conductive rails and a sliding armature
between them. When a high-voltage current is applied, a magnetic field is
created, and the resulting force pushes the armature—and the projectile—
forward at tremendous speeds. It's not an explosion, it's a controlled burst of
energy translating directly into motion.

What makes railguns stand out is not just their speed, but the efficiency of their
destructive power. Because they don’t rely on explosive warheads, the impact is
purely kinetic. All the energy is focused on velocity and precision. The result?
Devastating force delivered in a straight line with minimal collateral damage and
no risk of onboard detonation.

Additionally, the lack of propellants or chemical fuel simplifies logistics and
reduces storage risks. The power source is internal, and reloading is
streamlined. This makes railguns highly scalable—ideal for integration into
modern platforms that demand both power and flexibility.

In short, railguns represent a clean, efficient, and high-impact alternative to
conventional weapons, opening the door to a new era of precision warfare
powered by physics—not fire.

Cheaper, Faster, Deadlier

Railguns aren't just about speed—they're about redefining combat economics
and efficiency. In an era where cost, rate of fire, and survivability matter as much
as raw firepower, railguns offer a compelling advantage across the board.

Cost per Shot

Modern precision-guided munitions come with a high price tag. A single

Tomahawk cruise missile costs approximately $2 million per launch. In contrast,
a railgun projectile—essentially a solid metal slug accelerated by electricity—can




be manufactured for just $25,000 to $50,000. That's a fraction of the cost for a
weapon that can deliver equivalent, if not greater, destructive capability.

Rate of Fire

Traditional artillery systems like howitzers manage 2 to 4 rounds per minute,
limited by mechanical reload times and heat buildup. Railguns, on the other
hand, have the potential to fire 10 or more rounds per minute, depending on
advancements in power delivery and thermal regulation. This higher rate of fire
translates directly to increased battlefield effectiveness, especially in high-
intensity engagements.

Interception? Nearly Impossible

Current missile defense systems are challenged by hypersonic threats—targets
traveling at Mach 5 or faster. Railgun projectiles not only exceed these speeds,
but their smaller size, lack of a thermal signature, and non-ballistic trajectory
make them exponentially harder to detect, track, or intercept. Once fired, there is
virtually no time to respond.

In terms of raw battlefield value, railguns promise more than just innovation—
they offer a strategic edge that could dramatically shift the economics and tactics
of modern warfare.

The Catch: Why Aren’t Railguns Everywhere Yet?

Despite their promise, railguns remain largely experimental—and for good
reason. Behind the impressive stats lies a set of formidable engineering and
logistical challenges that have so far kept them from widespread deployment.

Power Demands

Firing a single round requires an extraordinary surge of energy—25 megawatts
or more per shot. That's enough to power a small town. Currently, only the most
advanced naval vessels, such as the USS Zumwalt, possess the onboard power
generation systems capable of supporting a railgun. Integrating this level of
energy requirement into land-based or mobile platforms remains a major hurdle.

Barrel Wear and Rail Erosion

The intense electromagnetic forces and extreme speeds involved in each launch
inflict significant damage on the gun itself. Rails can melt, warp, or erode after
just a few shots, severely limiting operational longevity. Without breakthroughs in
materials science and barrel design, sustained fire remains impractical.
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Thermal Management

Railguns generate massive heat—not just in the projectile path, but throughout
the entire system. Rapid, repeated firing can turn the weapon into a molten,
inoperable system without advanced, compact cooling technologies. Solving this
problem is essential for transitioning from test-firing to combat readiness.

Countries Developing Railguns

Several countries are pouring resources into railgun research, driven by the
potential to revolutionize warfare with a new class of weapons. Here's a
breakdown of the nations making strides in this field:

1. United States

The United States has been a pioneer in railgun development, with research
dating back to the early 2000s. Through various defense agencies, including the
Office of Naval Research (ONR), the U.S. military has conducted extensive
testing of railgun prototypes. The most notable efforts have focused on
integrating railguns into naval platforms, particularly destroyers and future
warships like the USS Zumwalt, which have the necessary power generation
systems to support these high-energy weapons.




Navy considers railgun for a Zumwalf-class destroyer

While the U.S. military has scaled back its plans for immediate deployment in
favor of hypersonic missile development, the railgun remains part of long-term
strategies for naval warfare. Research is ongoing, particularly into enhancing
power storage, cooling systems, and barrel durability. The U.S. has maintained
its position as one of the front-runners in railgun technology, although full-scale
operational deployment is still a few years away.

2. China

China is aggressively pursuing railgun technology as part of its broader strategy
to modernize its military and assert itself as a global leader in emerging
technologies. Reports suggest that China has successfully tested a working
naval railgun, with trials conducted in 2018. The Chinese military has been
focusing on integrating this technology into its naval forces, with the possibility of
deploying railguns on advanced ships like the Type 055 destroyers.
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Chinese landing ship armed W/th what could be a prototype railgun

The images now circulating online show the People’s Liberation Army Navy's
(PLAN) Haiyang Shan, a Type 072lll-class landing ship with the pennant
number 936, sitting in Wuchang Shipyard in Hubei province with a new, massive
gun turret fitted on its bow. The mount appears to be fully enclosed and features
a large diameter gun barrel. The other vessels in the class have a significantly
smaller twin 37mm cannon in that position.

The gun aboard Haiyang Shan could also just be a large conventional cannon or
a hybrid system of some type that combines a railgun’s inert, hypervelocity
projectile design with a traditional chemical propelling charge.

China's efforts in railgun development are not just about power; they're about
gaining a strategic edge in both regional and global military power. The rapid
pace of their research and testing places them in a strong position to potentially
deploy railguns on a wide scale, particularly as the technology matures and
power generation systems improve. China’s focus on military modernization and
technological innovation means that railguns are expected to play a significant
role in their future naval and defense capabilities.

3. Russia

Russia has expressed interest in railgun technology, though its progress has
been slower compared to the U.S. and China. While Russia is known for its
emphasis on advanced weaponry, including hypersonic missiles and direct-
energy weapons, railgun development faces challenges, particularly in terms of
funding and technological infrastructure. Despite these hurdles, Russia is still




exploring the possibility of railgun integration into its naval fleets and land-based
artillery systems

Reports from Russian defense sources indicate that railgun prototypes have
been under development for years, but due to limited resources and
technological barriers, Russia has not yet produced a fully operational model.
Still, the potential remains for rapid advancements if Russia can overcome these
challenges, making it a country to watch in the race for electromagnetic
weapons.

4. Japan

Japan, traditionally focused on missile defense and advanced naval systems,
has also entered the railgun race in recent years. Japan's Japan Self-Defense
Forces (JSDF) have explored electromagnetic weapons as part of their
technological modernization efforts. While Japan's focus has mainly been on
non-lethal electromagnetic railguns for defensive applications—such as
countering drones or missiles—there is speculation that they may eventually
develop more offensive variants.

e

= —~E :
Turret-mounted electromagnetic railgun now installed on the test ship JS Asuka

In 2023, ATLA (Acquisition, Technology & Logistics Agency) said that it had
successfully conducted test firings of a prototype railgun at sea from an
unspecified platform, which the organization claimed at the time was a first-of-
its-kind achievement for any country. Imagery ATLA released from that testing
showed the weapon installed on a test mount rather than the full naval turret

now installed on JS Asuka.
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ATLA has reportedly been able to demonstrate the ability to fire rounds at a
velocity of around 4,988 miles per hour (2,230 meters per second; Mach 6.5)
while using five megajoules (MJ), or 5 million joules (J), of charge energy in
previous tests. Being able to achieve a muzzle velocity of at least 4,473 miles-
per-hour (2,000 meters-per-second) and a barrel life of 120 rounds are among
previous testing goals.

In addition, railguns have typically been very physically bulky due to the need for
large energy storage batteries and cooling systems. The railgun now on JS
Asuka is notably fixed to the ship’s rear flight deck where there is ample open
space. Integrating the weapon onto an operational warship in a more traditional
arrangement would require finding space for the other components inside the
hull.

Japan’s significant investments in electromagnetic technologies, coupled with its
position as a leading technological power in Asia, could allow it to develop
railgun capabilities that complement its existing defense systems, especially for
protecting its maritime borders in an increasingly volatile region.

5. Europe (Various Nations)

While no European country has yet demonstrated the same level of commitment
to railgun development as the U.S. or China, certain nations within the European
Union have been exploring electromagnetic weapons as part of defense
innovation programs. Countries such as France, Germany, and the United
Kingdom are investing in directed-energy weapons and electromagnetic railguns
for potential applications in both naval and land-based defense systems.

Given Europe’s collective focus on strategic defense initiatives and advanced
research in military technologies, it's likely that railguns will eventually be
integrated into European defense platforms, particularly as power systems
evolve and demand for energy-efficient weapons grows.

Conclusion: As nations work to overcome technical hurdles, railguns have the
potential to reshape modern warfare. While the U.S. and China are leading,
other countries are not far behind in the race for this game-changing
technology.
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