. —

AW O APMUSI

| e o

P

Vlctor Korablin,

Buktop Kopa6nuH,
npogeccop AkagemMuun BO€HHbIX HayK

«FPAQ», «<YPAFAH», «CMEPY) -

professor, Academy of Military Sciences

"m .,
.i 1(

OPHSIMM UCTOPUSI MOSIBNEHMSI PEaKTUBHbIX

cuctem 3anmoeoro orHs (PC30) yxogut

B [anekoe npoLusoe. 310 MPOM3OLLMO Ha
py6exe IX-X BekoB. Torga BMeCTe C U306peTeHM-
em nopoxa B Kutae n iHgum nossunuck 1 nepeble
pakeTbl. CnycTs Tpu CTONETUS Takoe OpyXue
nossunock v B EBpone. Ho 310 6binM 0ANMHOYHbIE
MyCKOBbIE YCTaHOBKM.

A BOT naTeHT Ha MHOrOCTBOSIbHbIE PaKETHbIE
YCTaHOBKW, KOTOpLIE MO3XE MPEBpaTUMCh B Te
camble PC30, npuHagnexwut Hawewn ctpaHe. OH
6bin BblgaH B 1938 rogy Ha MHOrOCTBOMbLHYHO
YCTaHOBKY Ans CTPenbObl peakTUBHbIMK 3apsga-
MW TPEM KOHCTpyKTOpam — ['Baro, KnelimeHoBy
KocTtukosy. VM yganocb Jo6uTbCA BbICOKOTO st
TOr0 BPEMEHU YPOBHsS 60EBOM APPEKTUBHOCTY
HeynpasnseMbIX PakeT Kak pa3 3a CHET 3a/inoBoro
X npumeHeHns. OQUHOYHbIE PaKeTbl TOFO BpeMe-
HW 3HAYUTENBHO YCTYNanu CHapspam CTBOSbHOM
apTUNNepu B TOYHOCTU M KY4HOCTU CTPENbObI.
3ato cTpenbba 3anmoM C OfHOW MHOrOCTBOJIb-
HOM YCTaHOBKM B TEYEHWE HECKOMbKMX CEKYHE,
MpMBOZMNA K COBCEM APYrMM pesynbratam. Tak
nosBunack 3HameHuTas «Kartiowa» - nepeas B
mupe PC30 BM-13, nmeBLuas 16 HanpasnstoLLmXx.
«KaTtowwa» HasBaHWe HeouuManbHoe, NpULo
3 CONAATCKMX Macc, Tak Ha3BaBLUMX 3TV Mally-
Hbl 3a 3HaKM «K», KOTOpblE HAHOCUNWCH Ha [Be-
psiX 60EBbIX MALLMH.

[ns MackupoBKW peakTUBHbIE CUCTEMbI 3ail-
MoBOro OrHs BO Bpemsi Benukon OTeHeCTBEHHO
HasblBany PEaKTUBHBIMY MUHOMETaMM, & 4acTu,
VMEBLUME UX HA BOOPYXEHUM — rBapaedCKuMu
MVHOMETHbIMW MOMKaMu apTuniepun pesepea
BepxoBHoro maBHokoMaHgoBaHus. OHU He pa3
peLuanu ucxog 60s B Momb3y Halmx BOACK. OguH
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YTO JANEE?

TONbKO PeB pakeT «KaTiow» MpMBOAUN B yXac
haLLMCTOB NONALABLUMX NOZ, 3aMbl STUX CUCTEM.
MpaBaa, HEMHOTO MO3JHEE, YXe B XOfe BOWHbI,
nogo6HOe Opy>Xue NOSIBUNOCH B apceHanax apmuii
CLUA v lepmaHuu.

Hawwm KOHCTPYKTOpbI TOXE COBEPLUEHCTBOBA-
m PC30. B rogbi BoitHbl B CCCP 6b1n pa3pabo-
TaH Lenbli pag gpyrux cUcTeM KpoMe YNoMsAHYTOM
BM-13, Takue kak BM-8-36, EM-8-24, BM-13-H,
BM-31-12, EM-13CH.

[naeHbIM pocTouHctBoM PC30, BbISBIEHHBIM
ellie Bo Bpems Benukon OTevecTBEHHOM, ABNS-
€TCsl BbICOKAs OrHeBasi MPOM3BOANTENBHOCTb. 3a
HECKONbKO CeKyHO MoppasfeneHue peakTUBHbIX

ultiple rocket launchers date back to the

distant past, the late 9th and early 10th

centuries when the early rockets emerged
in the wake of the invention of gunpowder in China
and India. Three centuries later, such weapons
came to Europe as well. However, they were single
launchers.

However, the patent for multiple rocket launchers
that later turned into multiple-launch rocket systems
belongs to this country. It was issued in 1938 for
the multi-tube rocket launcher co-developed by
three designers, Gwai, Kleimyonov and Kostikov.
They succeeded in achieving the then high combat
efficiency of unguided rockets by firing them in

lMpapoautenbHuya coBpemeHHbix PC30 — BM-13 «Katiowa»
Katyusha, the ancestor of all present-day multiple-launch rocket systems
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salvoes. At the time, single rockets trailed far
behind tube artillery projectiles in terms of accuracy
and impact dispersion. However, salvo firing by a
single multi-tube rocket launcher for a few seconds
produced very different results. This is how the
famous Katyusha — the world’s first BM-13 MLRS
with 16 guide rails — emerged. Katyusha is an
unofficial moniker given by the troops who called
the launchers like that due to the letter K stencilled
on the doors of the launcher vehicles’ cabins.

To dupe the enemy, multiple launch rocket
systems were called rocket mortars during the
Great Patriotic War, with the units operating them
being dubbed Guards mortar regiments of the
artillery of the reserve of the Supreme High
Command. They tipped the balance in favour of
friendly forces many times. The roar of Katyusha
rockets alone would horrify Nazis on the receiving
end. Truth be told, similar weapons were fielded
with the US Army and Wehrmacht a bit later,
during the war.

Soviet designers would refine their MLRS too,
having developed in addition to the BM-13 a whole
range of other systems, including the BM-8-36,
BM-8-24, BM-13-N, BM-31-12 and BM-13SN.

The key strength of MLRS’s, which was revealed
as far back as the Great Patriotic War, is the high
rate of fire: an MLRS unit would launch hundreds of
rockets in a matter of several second. The combined
effects of fragments, the blast wave and fires set
by the exploding rockets, coupled with surprise
achieved, would have a huge psychological impact
on the enemy. Salvo fires by rocket launchers are
effective even against targets dispersed all over
large areas. This is due to the sum of the pulses
of the blast waves of high-explosive projectiles
detonating virtually simultaneously within a limited-
size area, with the total effect of the blast wave
increasing considerably.

After WWII, work on rocket launchers continued
in this country. Two new systems were developed
in the 1950s — the BM-14 and BM-24 firing 140-mm
rockets out to 9.8 km and 16.8 km respectively.
Spin would be imparted to their rockets in flight to
improve impact dispersion.

At the time, MLRS development virtually stopped
in the West. Most of the Western engineers
believed that such systems had reached the limit
of their tactical effectiveness.

Indeed, the MLRS’s of the ‘40s and ‘50s had a
number of serious drawbacks that proved to be
hard to remedy. They were high impact dispersion
and a rather short range. To cap it all, rocket
production was a complex technological process
driving the price up. Nonetheless, Soviet engineers
succeeded in resolving the problems by the late
‘50s, having developed then advanced rocket

BoeBble mawwmHbl BM-21 peaktuBHoti cuctemsl «[pag» Ha orHeBow no3nunmn
BM-21 Grad rocket launchers in a firing position

MWHOMETOB BbIMYCKano COTHU CHapspoB. Kowm-
OMHMPOBAHHOE MOPAXEHWE MPOTMBHWKA OCKON-
Kamu, ynapHoW BOMHOM W OTHEM OT 06pa3oBaB-
LUMXCA MOXApOB B COYETAHMM C BHE3AMHOCTbHO
MOLLIHOrO OTHEBOr0 HaneTa, 0kasblBanu OrpOMHOE
MCUXONOMNYECKOE BO3AECTBME HA MPOTMBHMKA,
HaxogsLLlerocs nog o6¢Tpenom. 3annoBblii OroHb

PEaKTVBHbIX CUCTEM XOPOLLIO MOPaXaET faxe pac-
CPENOTO4EHHbIE HA BONBLLON NoLwamM Lenn. ITo
MPOVCXOANT 32 CHET CMOXEHWS MMMYTbCOB B3PbIB-
HbIX BOMH OT CHapsgoB (PyracHoro [evcTBus,

Boesble mawumHbl BM-21B «[pag-B» Ans BO3AYLWHO-[ECaHTHbIX BONCK

BM-21V Grad rocket launchers or the Airborne Force

pa3pbIBAIOLLYXCS NPAKTUHECKWN OAHOBPEMEHHO Ha
OrpaHNyeHHON Nnowagn 1 CymmapHoe AefcTaune
YOAPHOW BOMHbI 3HAYMTENBHO YCUIMBAETCS.

B nocneBoeHHbIN nepuon paboTbl HaL peak-
TMBHLIMW CUCTEMaMM B Hallenl CTpaHe Mpogon-
Xunuck. B 50-x rogax 6binv co3gaHbl ABE HOBbIE
cuctembl: BM-14 u BM-24 ¢ kanubpom pake-

PeaktuBHas cucrema «Ipag-Il»
Grad-P rocket launcher

Tol 140 MM ¥ panbHocTbio cTpensobl 9,8 n 16,8
KM COOTBETCTBEHHO. [Nl MOBBILLEHWS Ky4HOCTH
peakTMBHbIE CHApsAbl 3TUX CUCTEM CAenanu Bpa-
LaloLLMMMCA B NOneETe.

Ha 3anape B 310 Bpems pabotbl Hag PC30
ObIN NPaKTUYECKW NpekpaLLeHbl. BonbMHCTBO
CMeunan1cToB TaM CHMTano, YTo ypoBeHb 6oe-
BOM 3(h(hEKTUBHOCTM TaKMX CUCTEM LOCTUT CBOE-
ro npegena.

[encteutensHo, PC30 40-50-x rogoB ume-
NN U pAg CepbesHbIX HeJoCcTaTkoB, YCTpaHeHue
KOTOpbIX cTano npoénemon. K atuMm Hegocrar-
Kam OTHOCATCS HU3KAsA KYYHOCTb U CPABHUTENb-
HO HeborbLUas AanbHOCTL CTPenbObl. K Tomy xe
MPOM3BOACTBO PEaKTUBHbIX CHAPSLOB NPeAcTaB-
NAN0 cO60W CMNOXHBIA TEXHONOMMYECKWIA NPOLIECC,
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Cucrema «I pagir’ ST

The G?Mjm:l%
B pesynbrare 4ero 6bina BbICOKA WX CEHECTOU-
MOCTb. TeM He MeHee, 3TW MPOGIEMbI HALLMMU
OpYXerHnKamu 611 peLLieHbl K KOHLY 50-X. Bbinn
CO3AaHbl HOBbIE TEXHOMOMMW MPOM3BOACTBA KOp-
MycoB pPeaKTUBHbIX CHAPsOOB, HOBbIE NMOpPOXa A
peakTUBHOro ABMraTens, NPUMEHEHO CKnapbla-
foLLleecs XBOCTOBOE OMepeHle M UCMofb30BaHO
BpalleHne cHapapa Ana Cctabunusauum, npuydem
3aKpyumBaHue ero MpOMCXOAWT €LLe B MyCKOBO
Tpy6e B MOMEHT cTapta. OTW TeXHUYecKue HOB-
LLUEeCTBa BMOCNEACTBUM CTanu KNacCU4ECKUMM AN
PC30, kak Tex, 4To Co34aBanuCh Yy Hac, Tak U ons
TEX, 4TO MOSBUINCH 32 PYOEXOM.

lMepBbiM 06pa3Lom, rae 6binn BHEAPEHb! ST
peLLeHus, cTan oTevyecTBeHHbIN komnneke 9K51
(BM-21) «[pag». Mo cBOeW MOMynsPHOCTM 3Ta
cucTeMa YCTymaeT pa3se 4To aBTomary Kanaw-
HukoBa 1 PII-7. Ha cerogHALLIHMIA AeHb OHa Haxo-
[UTCS Ha BOOPYXeHUM 6oree 50 cTpaH mupa.

Cuctema 9K51 «[pap» 6bina NpuHATa Ha BOO-
pyxeHve B 1963 rogy. OHa npegHasHaveHa ons
MOPaXeHUs XMBOW CUlbl, KaK Ha OTKPbITON MeCT-
HOCTW, TaK W B YKPbITUAX, HEOPOHMPOBAHHON W
NErkobpOHMPOBAHHON TEXHWUKM B MECTaX COCPELO-
TOYEHWs, apTUINEPUIACKNX U MUHOMETHBIX 6aTa-
pel, 6atapeii peakTWUBHbIX CMCTEM 3anmnoBOro
orHs 1 cpeacTs MBO, KOMaHAHbIX MyHKTOB, CKNa-
[0B 60ENp1Nacos 1 Apyrux Lienei.

B coctaB cucTtembl BXopAT 60eBas MalUuHa
BM-21, Komnnekc

aBTOMATU3UPOBAHHOTO  YMPaBfEHUs: OrHeM
«BuBapuii» n [OeBATb TWUMOB PEAKTUBHbIX CHa-
PALOB C PasnMyHbIMM 6OEBbIMK HYacTaMM. 37O
OCKONOYHO-(hyracHsle 06bl4HbIE (IM22Y, IM28D
1 9M522) 1 noBbiLLEeHHOro mMoryLiecTa (IM521),
BN MOCTAHOBKM MPOTMBOTAHKOBbLIX 3arpaxpe-
HA (9M28K), mbimoBbix 3aBec (9IM43) u papu-
onomex (9M519), ¢ camonpuuenuearoLLMmMmcs
60eBbIMY anemeHTammn (OM217) 1 ¢ KymMynsTUBHO-
OCKOMOYHbIMU 60eBbIMM 3nemeHTamm (9M218).

boeBas mawwHa cuctembl «[pag» umeet 40
HanpasnsoLmMx Kanuépom 122 mm. LLlacew cny-
XWUT CEpUiHbIA aBToMOBUNL «Ypan-375» wunm
«Ypan-4320». [anbHoCcTb CTpensbbl go 21 KM.
Bce 40 pakeT nokupatot yctaHoBKy 3a 20 CeKyHA.
CucTtema okasanach HacTonbko yOayHow, YTo CTa-
na 6asoBoit gna cospanus PC30 gna pasnuy-

HbIX BWAOB BOWCK. A MO YPOBHIO TEXHOMOTMYHO-
CTV W CEerofHa He MMEET paBHbIX B Mupe. Ha 6a3e
9K51 6binm co3gaHbl MoaudmMKaLmm cucTembl ans
BB - «[pag-B» n BM® — «[pag-M». B 1965 rogy
B CEpUIiHOE MPOWM3BOLCTBO MNOCTaBNieHa Nerkas
nepeHocHast OQHOCTBOMbHASA MYCKOBAas YCTaHOBKA
Mpag-M ¢ panbHocTbio cTpenbbbl 11 kM. ViHoeke
«[1» 0603Ha4aeT o8 NapTM3aHCKUX AencTBui. B
OCHOBE BCEX MOAMMMKALMIA Niexar nyckosas Tpy-
6a ot BM-21 n 122-MM peakTuBHblE CHapsabI.
Pasnunyus TonbKo B KONMYECTBE HanpaBsoLLUX U
6a30BoM Luaccu. Tak, Hanpumep, PC30 «[pag-B»

body manufacturing technologies, new propellants
for rocket motors and folding fins and having
learnt to spin rockets in flight to stabilise them,
with spinning starting within the launch tube in the
course of launching. Those novelties later became
classic characteristics of MLRS’s — both Soviet and
foreign ones.

The first system embodying the above solutions
was the 9K51 (BM-21) Grad (Hail). The system
trails, probably, the Kalashnikov assault rifle
and RPG-7 rocket launcher alone in terms of
popularity. To date, it has been in service with over
50 militaries all over the globe.

The 9K51 Grad entered service in 1963. It is
designed to kill enemy manpower both in the open
and in shelters, soft-skinned and lightly armoured
vehicles in assembly areas, as well as destroy
artillery, mortar, MLRS and air defence artillery (ADA)
batteries, command posts, ammo dumps, etc.

The system comprises the BM-21 launcher,
Vivary (Vivarium) automated fire control system
and nine type of rockets packing various warheads,
e.g. the 9M22U, 9M28F and 9M522 conventional
blast/fragmentation, 9M521 enhanced-lethality,
9M28K scatterable antitank mine, smoke and
electronic countermeasures (ECM), 9M217
homing and 9M218 shaped charge/fragmentation
submunition rockets.

The Grad launcher has 40 guides for 122-
mm rockets and is mounted on the production-
standard Ural-375 or Ural-4320 lorry chassis.
The range equals 21 km. All 40 rockets leave the
launcher within 20 s. The system proved to be
so good that it spawned a number of MLRS’s for

Moaepnun3unpoBaHHas 6oesas mawmHa BM-21M «[pag»

Upgraded BM-21M Grad rocket launcher

B ka4ecTBe 6230BOro LLACCK UCMOMb3YET aBTOMO-
6unb MA3-66 1 UMeeT BCero 12 HanpaBMAOLLWX.
B 1976 ropy B Boiicka cTana nocTynatb NonKosas
PC30 9K55 «pag-1» umetoLas 36 Hanpaensio-
LUNX, NMaKeT KOTOPbIX YCTAHOBMEH Ha LUACCH aBTo-
mo6uns 3ufl-131.

PC30 9K51 «[pag» yxe no4Tvt YeTbIpE LECATM-
NIETUS COCTOMUT Ha BOOPYXEHWM apMuii JECATKOB
rocygapcTe BO MHOMMX pernoHax mupa. B obLuen

various branches. It remains unrivalled in terms
of manufacturability. The Airborne Force variant,
designated as the Grad-V, and the naval version,
the Grad-M, were derived from the 9K51. 1965
saw the service entry of the Grad-P light man-
portable single-barrel launcher with a range of 11
km. ‘P’ stands ‘partisans’ (Russian for guerrillas) ,
for whom the single-barrel launcher is designed.
All derivatives are based on the BM-21’s launch

Obo3speHne apMnunm N GAOTA3



AanbHocTb cTpenb6bl MOAEPHU3MPOBaHHOI cucTemsl «[pag» Bo3pocna B ABa pa3a
The upgraded Grad'’s range has doubled.

tube and 122-m rockets. The difference lies in
the number of tubes and the basic chassis. For
instance, the Grad-V uses the HAZ-66 lorry as a
chassis and has only 12 launch tubes. In 1976, the
regimental 9K55 Grad-1 system started entering
service. It had 36 tubes mounted atop the ZiL-
131 chassis.

The 9K51 Grad has been in service with dozens
of militaries in many corners of the world for almost
four decades. In all, about 2,000 launchers have
been exported over the period. The Grad has been
repeatedly used in military conflicts, in which it
has proven its high effectiveness and reliability,
winning the respect of its users and those it was
used against.

The Grad’'s advent on the international arms
market and its high lethality displayed in several
local wars made foreign military experts quickly
reconsider their stance on rocket launchers and
state that multiple launch rocket systems turned
into an effective means of kiling the enemy
and enhancing the firepower of the land forces.
Most NATO member states started developing
such systems in the mid-70s. Some countries
began to copycat the Grad without further ado,
portraying their knockoffs as indigenous designs.
China, Pakistan, Poland, the Czech Republic and
many other former friends and foes are given
to it, because nobody bothered with adhering to
international law on arms trade after the Soviet
Union had collapsed.

However, Russia has not been sitting on its
hands. The present-day requirements to rocket
artillery have resulted in Russia devising an
upgrade programme for the vehicle to enhance
its effectiveness by several times through a
considerable reduction in its reaction time, a
twofold extension in range and introduction of
advanced high-lethality munitions.

The upgraded 9K51 Grad variant comprises
the BM-21M launcher, Kapustnik-B automated fire
control system and advanced 122-mm rockets.

CNOXHOCTM 32 3TO Bpems 6bIIo MOCTABNEHO OKO-
no 2000 60eBbIx MalUMH. Ha NpoTsxeHun 3Toro
BpemeHn «Ipaf» HEOHHOKPATHO MCMOMb30Bascs
B PasfMYHbIX BOEHHbIX KOHKNMKTaX. B xome Hux
cvcTema NoATBEPANNA CBOKO BbICOKYHO S(eKTHB-
HOCTb 1 HaIEXHOCTb, W 3aBOEBAIa YBaXEHME Cpe-
AV TeX, KTO €e 3KCTyaTupoBan, a Takxe 1 cpean
TeX Mo KOM OHa MPUMEHSNach.

Mosienenne «Mpapga» Ha MEeXAyHapOLHOM PbIH-
Ke BOOPYXEHWA 1 ero Bbicokas 60eBast ¢peek-
TUBHOCTb, KOTOPYtO MpogemoHcTpupoBana PC30
B HEKOTOPbIX JIOKabHbIX BOMHAX W KOHMIMK-
Tax, Pe3K0 W3MEHWNM OTHOLUEHME 3apy6exXHbIX
BOEHHbIX CMELMANMCTOB K PEAKTUBHOMY OPYXMIO.
Tenepb, N0 VX MHEHWO, PEAKTUBHbIE CUCTEMbI
3aMOBOr0 OTHA CTanM APAEKTUBHBIM CPELCTBOM
MOpaXeHWst 1 MOBbILUEHNS OFHEBOW MOLLW CyXO-
MYTHbIX BOWCK. MMOAO6HbIE CMCTEMBbI HA4YMHAs C
cepenyHbl 70-x cTanu paspabatbiBaTb GOMbLINH-
CTBO cTpaH yyacTHuL HATO. Hekotopble cTpaHbl
npocTo CTanu Tymo KonupoBaTb «[pag» u Bblda-
BaTb MOJOGHbIE paspaboTky 3a cBou. [pelar

atum Kutan, MakucrtaH, Monblua, Yexus n MHo-
rve gpyrue u3 6bIBLUMX Opy3ei U Heppyros. bra-
ro, 4o nocne passana CCCP Hu 0 kakom npaso-
BOM rosie B 061aCTV TOProBAn OpyXWEM roBOPUTL
He MpUXOANIIOCH.

Ho B Poccuy He cTosinu Ha mecTe. CoBpemer-
Hble TPEOOBAHWSA K PEAKTUBHOW apTUInepuu npu-
BeMM K pa3paboTke B Poccun nporpammel Mogep-
HW3aUMK 3TOM MalLMHbI, NO3BONMBLLEN NOBBICUTH
ee 9PdPEKTUBHOCTb B HECKOMbKO pas 3a CYeT 3Ha-
YNTENBHOTO COKPALLEHUS BPEMEHM HA MOLATOTOBKY
1 OTKPbITUE OrHS, YBENNYEHUs B ABa pa3a Aasb-
HOCTM CTPenbObl M MPUMEHEHMNS HOBbIX BbICOKOI(-
(PeKTMBHBIX 60€npUnacos.

B coctaB MogepHuanposanHon PC30 9K51
«[pag» BxogaT 60eBble MalmHbl BM-21M, kom-
NeKc cpeaCcTB aBTOMATHN3VNPOBAHHOMO yNpaBNEeHMS
HaeegeHveM n ordem (ACYHO) «KanycTHuk-b» u
HOBblE 122-MM peaKTWBHbIE CHapAab!.

MogepHu3aums 60eson MawwmHbl BM-21 ocy-
LLIECTB/ISETCA MYTEM YCTAHOBKM Ha HEE 9MEMEH-
T0B ACYHO, B ToM Yucne 9BM «barert-41», anna-

in Indonesia.

Cuctembl «[pagy» Ha Pa3/INYHbIX LLACCH MOXHO BCTPETUTH B JII060M yrosike 3emnn. 31a — B UnaoHe3nn
Grad systems mounted on a variety of chasses can be spotted in every corner of the world. This one is
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BboeBasi mawmHa BM-27 PC30 «YparaH» Ha BbicTaske MBCB-2008
BM-27 Uragan multiple-launch rocket system at the MVSV 2008 arms show

paTtypbl QMCTaHUMOHHOTO BBOHA, annapatypbl
CNYTHUKOBOW HaBurauuW, YCTpOWCTBa nepegaun
MHEOPMaLM Ha B3pPbIBATENN PEAKTUBHBIX CHAPS-
108 1 apyrvx. MogepHuauposarHas PC30 BM-21
06ecrneynBaeT BefeHNe OrHA C HEMOAroTOBMEH-
HOM B TOMOreofe3n4eCKOM OTHOLLEHWM OrHEBOV
no3vLmMKM, HaBeEeHWe NakeTa HanpasnsoLmx 6e3
BbIXOfA pacyeTa M3 kabuHbl U 6e3 UCroNnb30Ba-
HWS TOYEK HABOAKW COKpaLLEHWEe BPEMEHN Npedbl-
BaHuA Ha OrHEBOM NO3uLK 1 60EBOrO pacyeTa Ao
IBYX YenoBek. Takum o6pasoM, cucTeMa, Co3aaH-
Has 6onee 40 neT Ha3af nony4una HoBOe passu-
THe U eLLe JoNro BymeT CyXMTb HAAEXHbLIM cpefd-
CTBOM «YCMOKOEHWS1» arpeCcCUBHbIX HACTPOEHNIA.
OpHako nocne NpUHATIA Ha BOOPYXEeHMe «[pa-
Ja» Wy Hac, W Ha 3anage MpPOVCXOAMNO Hacbl-
LLieHe apMWMA HOBOW TEXHUKOW, nepecmarpusa-
nuch TpeboBaHus 60eBbIX ycTaBoB. [MoBbICcMNAach
MOBWIIBHOCTb BOMCK, B TaKTUYECKOW Fy6uHe nos-
BUNUCb 6Goniee MOLLHbIE U C OOMbLUEN [OanbHO-
CTbi0 MOPaXeHUs OrHeBble CPeacTBa. Bo3amoxHo-

cteit PC30 «pag» no nopaxeHuto NPOTUBHWKA B
TaKMX YCNOBKAX TOTAA CTano ABHO He XBaTaTb.

W Torpa B Tyne, B Tom xe FHIMM «Cnnas», roe
pogunack 1 PC30 «lpag» npuctynuim K co3aa-
HUIO HOBOW, eLLe 6051ee MOLLHOW CUCTEMBI, NONy-
umBLLEN Ha3saHue «YparaH». PC30 9K57 6bina
npuHaTa Ha BoopyxeHune B 1976 rogy. Hassa-
HWe CBOe OHa BMojHe onpaspgbiBana. LLecTHag-
uatb 220-MM pakeT OfHOM YCTaHOBKW CMeTanu
BCE XMBOE Ha nnoLiaay cebiwe 42 rektap. Mak-
cvMarbHas AanbHOCTb CTPenbObl cocTaensana 35
KM. BriepBble B peakTUBHbIX CHapsgax «YparaHa»
6blna NpUMeHeHa KacceTHas 60eBas YacTb. Ecte-
CTBEHHO M NoHagobunacs apyras 6asa ang Lwaccu
60€BOV MaLLMHbI, KOTOpas LOMKHA HECTU BonbLUe
BIOXMHbI paket, maccon noytu B 300 Kkr. B kave-
cTBe 6a3bl 60eBoN MaHbl 9140 6b110 Ucnonb-
30BaHO LLIACCH YETHIPEXOCHOTO aBTomobuns 3uJl-
135J1M. 70T Xe aBTOMOOUNb 6bIN UCMOML30BAH U
ONS LIAcCW TPaHCMOPTHO-3apsXatoLlien MallWHbI
(T3M) 9T452. Kpome Hux B cocTaB cuctembl 9K57

JNIFI0T NPOTUBHUKY HUKAKUX LLUAHCOB

chances for survival.

16 cTBO/10B Kannbpom 270 MM Ha kaxaou 6oeBoli malumHe BM-27 He ocTas-

The 16 270-mm tubes mounted by every BM-27 launcher leaves the enemy no

The BM-21 launcher is upgraded through
fitting it with automatic fire control system
elements, including the Baget-41 computer,
remote data input gear, satellite navigation gear,
devices transmitting data to rocket fuses, etc.
the upgraded BM-21 fires from non-surveyed
positions, trains the launch tubes without the
crew having to leave the cabin and without using
aiming points, reduces the time in position and
slashes the crew down to two. Thus, the system
developed over 40 years ago has been given
a new impetus and will remain a dependable
means of calming down aggressive sentiments
for a long time.

However, following the service entry of the Grad,
the Soviet Army and its foreign counterparts fielded
new materiel and revised their field manuals. Troop
mobility increased, and more lethal and longer-
range weapons were developed for use from deep
in the friendly rear areas. It became clear that the
Grad's capabilities became insufficient.

Then, the Tula-based Splav state scientific
and production company, developer of the Grad,
launched the development of a new, even more
lethal system dubbed Uragan (Hurricane). The
9K57 entered service in 1876. It proved to be quite
worthy of its name. 16 220-mm rockets fired off
by a single launcher would wipe everything out in
an area of more than 42 hectares. The system’s
maximum range was 35 km. The Uragan’s rockets
pioneered the cluster-type warhead. Naturally, its
launcher, which had to carry more than a dozen
of rockets weighing almost 300 kg each, required
a different chassis. The 9P140 launcher’s chassis
was that of the ZiL-135LM lorry. The same lorry was
used as the chassis for the 9T452 launcher-loader.
The 9K57 system also includes the 9F381 special
weapons handling kit, Kapustnik-B automated fire
control system, 1T12-2M survey vehicle and rockets
packing four types of warheads, namely the 9M27F
blast-fragmentation, 9M27K fragmentation-type
cluster, IM27K and 9M59 scatterable antitank mine
warheads.

At the time, the Uragan, was more versatile
than the Grad owing to a larger range of munitions
it could use. The 122-mm rockets fitted with
detachable and cluster warheads were developed
or the BM-21 much later, while only the Uragan
had such rockets in the mid’-70s.

However, Western countries did not twiddle
its thumbs either. Following the widespread use
of the Grad all over the world, the development
of heavy multiple rocket launchers kicked off in
earnest in the West. News came about the United
States working on the MLRS system, but the arms
designers in Tula did not rest on their laurels.

As far back as in the late ‘60s, Alexandr
Ganichev, whose team had developed the Grad
and Uragan, planned the development of a multiple
rocket launcher with a range of 70 km and a
rocket of 300 mm in calibre. The range and
rocket angular stabilisation update systems were
developed, allowing higher accuracy and lower
impact dispersion at such a range.

AN. Ganichev had passed away in 1983 before
the development of the advanced rocket launcher
was complete, but he was succeeded by his
disciples Hero of Social Labour Gennady Denezhkin
and Hero of Russia Nikolai Makarovets.

Obo3speHne apMnunm N GAOTA3



The new weapons system proved to be far more
formidable than the Uragan and was designated as
9K58 Smerch (Russian for ‘tornado’).

The primary purpose of the Smerch is
elimination of hostile tactical missiles systems,
Army Aviation aircraft at stopover airfields, artillery
and mortar battalions and batteries, command
posts, armoured vehicles in assembly areas and
on the move and manpower in assembly areas and
mine scattering as well.

The Smerch is second to none in the world.
Its formidable rockets 7.6 m in length hit their
targets out to 20 to 70 km. The circular error
probable (CEP) stands at only 0.21% of the
range, which accounts for mere 150 m even at a
range as long as 70 km.

Different targets are engaged with different
warheads, e.g. monoblock detachable blast-
fragmentation warhead, cluster warhead with
fragmentation, shaped charge/fragmentation
submunitions or antitank mines, and fuel-air
explosive (FAE) warhead. A salvo of a single
Smerch launcher with the use of cluster-type
rockets saturates a 672,000-m2 area.

The 9K58 Smerch multiple rocket launch
system comprises the 9A52 12-round launcher,
9T234 transporter-loader, 9F819 special weapons
handling kit, 9S729M1 Slepok-1 automated fire
control system, 9F827 training aids, 9F840 training
kit, 1B44 meteorological locating radio receiver
and rockets of seven types, namely the 9M55K
fragmentation, 9M55K1 homing submunition,
9M55K4 scatterable AT mine, 9M55K5 shaped
charge/fragmentation  submunition, 9M55F
detachable-warhead blast-fragmentation, 9M55S
FAE and 9M528 blast-fragmentation rockets.

The Smerch has been upgraded repeatedly,
with the upgrades having extended its range
and enhanced its accuracy. The Russian Army
operates Smerch systems capable of clobbering
the enemy at a range of 90 km, with the range
extension to 150 km being a possibility.

Pinpointing the target, generating a fire
solution, transmitting it to the launchers and
inputting it in the fire control system have
become automated, which has reduced the time

PC30 9K59 «Cmepy» B paboTe
9K59:Smerch MLRS in a firing position

An Uragan battery is gearing up for firing.
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Barapesi KoMrneKkca «YparaH» roTOBUTCS K OTKPBITUIODIHS 5 = s,
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TaKXe BXOLAT KOMMEKT CreLmansHoro apceHarb-
HOro o6opynoBanmua 1 MHCTpymenTa 90381, ACY-
HO «KanyctHuk-B», aBTomo6unb ans tonorpadu-
Yeckom cbeMku 1T12-2M, y4e6HO-TPEHMPOBOYHbIE
CPenCTBa 1 peakTUBHbIE CHAPAAb! HYETbIPEX TUMOB:
9M27® ¢ 0CKONIOYHO-(DYracHOM rofTIOBHOM YacTbo,
9M27K ¢ KacceTHOM roroBHO 4YaCTbIO C OCKOOY-
HbIMW 60eBbIMK anemeHTamn, IM27K2 n 9IM59 ¢
TOMOBHOW 4acTbi0 AN MPOTUBOTAHKOBOrO MUHU-
pOBaHWA MECTHOCTM.

Mo Tem BpemeHam «YparaH» B OTAM4ME OT
«[papa» 6bIn 6onee yHuBepcansHoit PC30, 6na-
rogapsi 60nblUe HOMEHKNaType WCMonb3yemblx
60enpunacoB. 310 HamHOro nod3xe ans BM-21
6binn paspaboTaHbl 122-MM peakTuBHble CHaps-
Obl C OTAENSIOLMMMCA W KacCEeTHbIMU 60EBbIMM
yactamu. A B cepeanHe 70-x Nofo6HOE MOXHO
6bI10 YBUAETb TOMbKO Ha «YparaHe».

OpHako, Ha 3amage He cupenn Ccroxa pyku.
lMocne no6epHoro LwecTsus no Mupy «Ipaga» Tam
C JIMXOpafo4HONW ObICTPOTOW Hayanu co3faBaTtb
PC30 60nbLLoV MoLLHOCTW. MosiBURAach MHGOpMa-
uns o pabotax B CLLUA Hag cuctemoii Tuna MLRS.
Ho 1 Hawum TynbCKue OpyXeltHNKN TOXE He Crau.

Ewe B koHUe 60-x AnekcaHgp [aHuueB, mog

PYKOBOACTBOM KOTOPOro 6binn co3daHbl «Ipagy» u
«YparaH», 3agyman PC30 ¢ ganbHOCTbI0 CTpenb-
6bl [0 70 KM 1 KanMbpoM peakTUBHOrO CHapsaa
300 mM. Bbinu pazpaboTaHbl CUCTEMBI KOPPEKLMM
no AanbHOCT W YINOBOW CTAbUnM3aLmn paker,
4TO MO3BOMMMO MOBBICUTL TOYHOCTb U KY4YHOCTb
CTpenbObl NpY TaKOW SanbHOCTH.

A.H.laHn4eBy He ypanocb 3aBepLuMTb pabo-
Tbl Hag HoBo PC30, oH ywen 13 xu3nu B 1983
r. Ero neno npogomxunn y4eruku — Fepoii Couu-
anuctmyeckoro Tpyga leHHaguin [eHeXKuH K
lepoit Poccun Hrkonan Makapose,

HoBas cuctema okasanach 3Ha4nTeNnbHO MOLL-
Hee «YparaHa» M MOTOMY MOMy4YMna Ha3BaHue
9K58 «Cwmepy».

OcHoBHoe HasHaueHne PC30 «Cmepy» - 6opb-
6a C pakeTHbIMW KOMMNIEKCAMU TaKTUYECKOro
Ha3Ha4YeHWs, apMeyickon aBsuauven Ha nnowag-
Kax MOACKOKA, PeaKkTUBHbIMYW, apTUNNEPUACKMA
I MMHOMETHBIMM IVBU3MOHAMM 1 BaTapesmm, yHu-
YTOXEHMEe KOMaHOHbIX NYHKTOB, NOpaXeHue 6po-
HETEeXHVKW B paioHax pacronoXeHUs 1 Ha MapLLe,
YHUHTOXEHWE XMBOW CUbl B paloHax cocpeaoTo-
YeHWsl, QUCTaHLMOHHOE MUHUPOBaHWE MECTHOCTW.

PC30 «Cmepy» He umeeT cebe paBHbIX B
mupe. MoLuHble pakeTbl, OAMHOIA 7,6 M Kaxaas,
MOFYT HAHOCWTb OTHEBbIE Yaapbl HA AANLHOCTH OT
20 po 70 kM. OTKIOHEHME pakeT BO BPEMSi CTPeNb-
Obl OT TOYKWU MPULIENMBAHWS COCTAaBMAET BCErO
b 0,21% OT JanbHOCTW, YTO Mpu CTpenbbe
paxe Ha 70 KM gaet oLumoky okono 150 m.

[ns nopaxeHust pasnuyHbiX Lener npume-
HSIOTCA PaKeTbl C Pa3HO0BPa3HbIMYA FONOBHbI-
MW YacTMU: MOHOOGJIONHOW C OTAEnAoLLencs
OCKOJTO4HO-(pyracHoM 60EBOW 4acTblo, Kaccet-
HOI C OCKOMOYHBIMM, KYMYNATUBHO-OCKOMOYHBIMA
60eBbIMW 3MIEMEHTaMU WM C NPOTUBOTAHKOBbIMM
MWHaMM W TepMOBapUYECKON TONOBHOW YacTblHo.
3ann ofHo NycKOBOM yCTaHOBKK «CMepy» pake-
TaMM C KaccetHom 60eBOW YacTblo CMocoBeH
HakpbITb Nnowwaae 672000 KB.M.

B coctas PC30 9K58 «Cmepy» BXOpAT:
[BEeHaguaTtuCTBoNbHas MycKoBas YCTaHOB-
ka 9A52, TpaHCMOpTHO-3apsXawLlas Mallun-
Ha 9T234, KOMNMEKT cneynansHoro apceHanb-
HOro o6opynoBaHua M MHCTpymeHTa 9D819,
KOMMNIEKC CPEACTB aBTOMATU3MPOBAHHOIO
ynpaBneHus orHem 9C729M1 «Cnenok-1»,
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A 0] APMUS]
A Tak BbIrnsgnT nyckosas yctaHoska 9A52 PC30 «Cmepy»
i B IOXOZHOM MOJI0XEHUN
This is how the 9A52 Smerch launcher looks like in the travelling
configuration.

Y4e6HO-TPEHUPOBOYHbIE cpefcTBa 9827,
y4e6HO-TPEHMPOBOYHbLIN  KoMMnekT 9d840,
paguoneneHrauMoHHbI MeTEopPOIOrMYECKMiA
komnnekc 1644, n peakTUBHbIE CHAPAAbI CEMU
TMnoB: 9M55K C ronoBHOW 4acTbld C OCKO-
JI0OMHbIMK 60eBbiMM 3nemeHTamu, 9IM55K1 ¢
camonpuLenuBaoLLmMncs 60eBbIMIA 3NEMEH-
Tamu, 9M55K4 ¢ ronoBHOW 4acTblo s npo-
TWBOTAHKOBOrO MWHMPOBAHUS MECTHOCTMH,
9M55K5 ¢ ronoBHOW 4acTbio C KYMYNATUBHO-
0CKOMOYHbIMM 60eBbIMW 3nieMeHTammn, IM550
C OTLENAEMOMN OCKOSIOYHO-(PYracHO rosoBHON
yacTbto, IM55C ¢ Tepmo6apUYECKON FONOBHO
yacTbto, IM528 ¢ 0CKONIOYHO-(PYracHO rofos-
HOW 4acTbio.

3a Bpems cBoero cylectBoBaHus PC30
«CMepy» HeogHOKpaTHO MoaepHU3poBarcs. Jopa-
6OTKVM MO3BONMMM 3HAYUTENBHO YBEMNHYUTL Aarib-
HOCTb M TOYHOCTb CTPeNbObL. YXe ceryac MeroT-
CSl Ha BOOPYXXEHUM POCCUIACKON apMuu KOMIMNEKChI
«CMepy» CnocobHble mopaxatb Len NpOTUBH-
Ka Ha gucTaHuuax oo 90 KM, a B NeperexkT1ae a1oT
rnokasaresb MOXeT Bo3pacTv 1 o 150 k.

[pouecchbl onpeaeneHns KoopauHat Lenen,
MOArOTOBKM MCXOAHbIX AaHHbIX ANS CTPenbObl,
nepegayn Ha 60eBble MalUMHbI M BBOJA WX B
CUCTEMbI YMPABMEHUS CTa aBTOMATM3MPOBAH-
HbIMM, 4YTO B HECKOMbKO pa3 COKPaTWIO Bpems
PeLUEHNs 32034 M HAXOXOEHWS 3NIEMEHTOB KOM-
MNeKca Ha OrHEeBbIX MOSNLWSX.

[Mo6ena B BoMHe B Mepcuackom 3anmse B 1991
., KOTOPYIO oflepXanu Hap Vpakom Bolicka koanu-
umm Bo rnase ¢ CLUA, nonxHa 6bina, N0 MHEHWo
60NbLUMHCTBA 3KCMEPTOB, 06ECMeYUTb 3aKymKy
CTpaHamw 3TOro pervioHa 3anagHoro W, B MepByto
o4epemb, amepuKaHckoro opyxus. Ho kakoBo,
Xe 6biN0 YAMBAEHME W BO3MYLLEHWE amMepuKaH-
LieB, KOraa CTaso U3BECTHO O 3akynke KyBenToMm,
33 He3aBWCUMOCTb KOTOPOrO OHW 60PONNCh, PoC-
cumncknx PC30 «Cmepy». lMpocTo, ckopee Bce-
ro, B 9TOW TOPrOBOW CAENKE pasym KyBEMTCKUX
BOEHHbIX Mpeobnafan Haf MOMUTUYECKUMM LOr-
Mamu. OHUM MO AOCTOMHCTBY OLEHWUIM POCCUICKOE
opyxwe. B 1994 r. Kyselit 3akynun B Poccum 27
TaKMX yYCTaHOBOK.

Hapgo s3ametutb, 4t0 Ha BrnuxHem Bocto-
KE MONb3ylTCA CMPOCOM HE TOMbKO M3Lenus
THMM «Cnnag», HO U YMHbIE COBETHI, KOTOPbIE
MOTyT AaTb MioAu, CO3LAlOLLME FPO3HbIE CUCTE-

Mbl. B KoHUe 90-x ogHa M3 cTpaH ApaBuiiCKoro
MonyocTpoBa MOAAABLUMCL HA KpacuBblii 6neck
peknamHon 06epTku, 3akynuna PC30 utanbsH-
CKOro npon3BogcTea. [puBeanu, paccrasuim,
60enpunacbl pasnoXxunu Ha cknagax. A Yepes
HEKOTOpOe BpeMs 3TW CKnafbl B3NETENN Ha BO3-
ByX. TanbsHubl — B 03y, Mbl, MOf1, HE MPUY4EM,
3TO0 Bbl HELOCMOTPENnM, BOT YTO-TO TaMm Y Bac
3aropenoch, paketbl W B3opBanuch. puiunock
MoNonHATL 60enpunackl apabekol CTOPOHE, HO
HeHagonro, BCE MOBTOPUOCh. BOT TyT-TO OHU 1
BCMOMHMAMN MPO PYCCKuX. JlereHasl Tam Npo Hac
XOAAT [ABHO, TWUMA PYCCKWe BCe CMOryT, eciu
nonpocuTk, W BCe 3HatoT. Mpuexanu Hawm pe6s-
Ta 13 Tynbl, OCMOTPENM OCTaBLUMECS WUTaNbSH-
CKME PaKeTbl U MOHSNN: B YCMOBUAX TEX BbICO-
KMX TEMNepaTyp, TOMNIUBO B PakeTax ¢ KNenmMom
«Made in ltaly» camoBocnnamensercs. 310 u
6bIN0 pesynbTaToM Tex B3pbiBOB. Poccuickue
pakeThl (Ha Jpyrux CKnagax) nexanu croKoiHo,
HW Y KOrO HUKaKMX TPEBOT He BbI3biBanu. Okasbi-
BAETCH, OHM HE TOMbKO HAa MOpO3ax pa6oTaoT,
HO W Xapy NepeHocAT HopMasibHO. A BOT 3HOM-
Hble «UTanbSHLbI» K Xape He NPUBbIKAN.

Haww pe6sTa Hawnu BbIXOA M3 cUTyauuu u
choenanu Tak, 4To B3pbiBbl MpekpaTunmch. Bce
6bIN10 0 eHManbHOCTW NpocTo. YT0 MMEHHO

300-mMm pakeTbl komnnekca 9K59 «Cmepy»
unmeror maccy no4tu 800 kr

300-mm 9K59 Smerch rockets weigh almost
800 kg.

for mission accomplishment and the system’s
remaining in firing position by several times.

The victory over Iraq by the US-led coalition in
the Persian Gulf in 1991 was supposed to nudge
the countries in the region to buy Western, mostly
US, weapons, according to most of the then
experts. However, fancy the surprise and outrage of
the Americans when they learnt of a Russian-built
Smerch buy by Kuwait, for which independence
they fought. Most probably, the common sense of
the Kuwaiti military prevailed over political tenets,
as far as the deal is concerned. The Kuwaiti
military gave the Russian system it due and bought
27 Smerch systems from Russia in 1994.

Mention should be made that not only the
Splav company’s products are in demand in the
Middle east, but also sound pieces of advice from
developers of formidable systems. Late in the
‘90s, an Arabian Peninsula country fell for fancy
ads and acquired ltalian-made multiple launch
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3apsxaHue nyckosoii yctaHoskn 9A52 PC30 «Cmepy» ¢ MIOMOLLbIO T3!VI 9T234
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Loading a 9A52_S_merch ML:‘?S vx_/th the ugu_e.f)_f a.97234 trgq_ip(_)rier-loader.
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rocket systems. The weapons were delivered and
deployed and their ammunition was stockpiled at
ammo dumps. Some time later, the dumps blew
sky-high. The Italians denied any responsibility,
blaming the user for any mistakes possible, kind
of a fire causing the detonation. The Arabs had
to replenish their stock f rockets but the situation
repeated itself soon. Then they thought of the
Russians. There have been legends about us
there, like, the Russian know everything and
can do anything, if asked. Our men came there
from the city of Tula, examined the remaining
[talian rockets and put two and two together:
the fuel filling the Italian-made rockets ignites
spontaneously at high temperature, which was the
cause of the explosions. Russian rockets stored at
different dumps were all right, being no cause for
alarm. It turned out that they remain operational
in both freezing and hot temperature, while their
[talian counterparts are not used to the heat.

Our guys found a way out and made the
explosions cease. Their solution was brilliantly
simple. This author would not disclose what the
Russian engineers did after disassembling the
Italian missiles, since it is a knowhow of Nikolai
Makarovets and his team. The Arabs had to pay
up for the job done, but the Italian-made rockets
started enduring the heat smoothly. | would not
disclose the knowhow in case someone else
takes it into his head to buy Italian multiple launch
rocket systems and the Tula natives then have an
opportunity to earn a litle money. Having earned
it, they may bring some happiness to our military
and our people by developing another cutting-
edge multiple launch rocket system. | wonder how
they will designate it — the Tsunami or, maybe, the
Armageddon. It will be not that important as long
as our designers have an opportunity to realise
their ideas in metal. [

cpenanu poccuickve cneumanqeTbl, paso6pas
UTanbsHCKME PaKeTbl, HE CKaxy, 3TO «HOy-Xay»
Hukonas MakopoBua W ero MoAYMHeHHbIX. 3a
3Ty paboty apabam MpULLAOCH MNaTUTb Hema-
nble JeHbr. Ho pakeTbl UTamnbsHCKOrO Mpous-
BOACTBA CTafM HOPMarbHO NEPEHOCUTL Xapy.
A npo «Hoy-xay» He CKaxy, MOTOMY YTO, BAPYT,
KoMy eLLe B36pedeT KynuTb utanbsHckue PC30,

TaK TYNsAKK ele nogsapasdortatot. MNoasapabora-
0T W MOpagyloT HalUMX BOEHHbIX U Hapod TOXe
co30aHneM Kakol-Hnéyas Hosoii PC30. Tonbko
Kak Ha3oByT ee, «LlyHamu» unu «ApmarefnoH»?
Brpoyem, 3T0 GYAET yXe He Tak BaxHO, MULIb
Obl Y HaLUMX KOHCTPYKTOPOB Bbifia BOSMOXHOCTb
BOM/OLATL CBOM ULEW B MeTa.

armv

OCHOBHbIE XAPAKTEPUCTUKK PC30

«rpap'» «yparaH» «CMepL{ »

Bpems nonHoro 3anna, ¢

Macca pakeTbl, Kr

BasoBoe waccu Ypan-4320 3uJ1-135JIM MA3-543M

MonHas macca 60eBO MaLLNHBI, KI 13700 20000 43700

BASIC CHARACTERISTICS OF MULTIPLE LAUNCH ROCKET SYSTEMS

Grad Uragan Smerch

Complete salvo time, s

Rocket weight, kg

Baseline chassis Urals-4320 ZiL-135LM MAZ-543M

Full weight of combat vehicle, kg 13,700 20,000 43,700
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Cmepy» MOXET HaReXHO paboTatb BO BCeX K/IMMaTU4eCKux 30Hax rniaaHeTsl
erch MLRS is reliable in all climes in the world.
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