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BM-21 "GRAD"

BM-21 "GRAD"
bM-21 "Tpag"

30 man 1960 r. seiwno [ocTaHoeneHwe
Coeeta Munnctpoe N578-236 o Hauane pa-
60T NO NONEBOW OMBW3NOHHOW PEAKTMBHOM
cucteme "pan". FOMOBHbIM WCNONHUTENSM
cucTemsb! Bbin0 HasHaqweno HUK-147 (¢ ma-
pta 1966 r. HWA-147 4acTo MeHan Ha3ea-
HUS, nocnenHee HassaHwe — [ocynapcTeeH-
HOE Hay4HO-NPOM3BOACTEEHHOE Mpennpus-
TMe "Cnnae®, emy npuceoedo 8 1992 r.);
CKB-203 genano nyckosyto yctadoeky; HMW-
6 — TeeppoTonnuBHble 3apsnel; [CKB-47
cHapskeHue GoeBbIx YacTen.

CamoxopHas yctaHoeka BM-21 cucremsl
‘'pap" COCTOWT M3 apTUNNEPUIACKOR 4acTh K
waccw asromobuna "Ypan-3750" (e nocnen-
creum Ypan-4320). ApTunnepuickas 4acTb
CAY)XWT ONS HAaBENEHWA CHAPSNOB Ha LEnb K
3anycka WX PeaxkTUBHOTrO fiewrarens. ApTun-
nepuiickas 4acTb cocTouT U3 40 Hanpasnawo-
wux  TpybByaroro Tuna, obpasylwux Tak

HasblBaeMelil NakeT: 4eToipe psapa no 10 Tpyd
B Kaxgom. TpyGa npegHasHa4eHa ona Hanpa-
BNEHWA MONETa CHapsfa, a Takxke ans ero
TpaHcnopTupoeku. Kanubp Tpybel 122,4 MM,
pnuHa 3 m. Hasenenue naketa Tpyb B BepTH-
KanbHOW M FOPU3OHTANBHON MNOCKOCTAX Npo-
W3BOAMTCA C NOMOWBLID SNEKTPONPWBORA.
Craprt scex 40 cHapanos npoxopuT 3a 20 .

MepeoHaqansHO EOMHCTEEHHLIM CHAPSOAOM
y 'Tpapa" Gbin OCKONOYHO-(YracHbl cHapan
9M22 ¢ eapeieatenem MPB. OnuHa cHapspa
2870 mm, a nonHeld Bce 66 kr. [onoBHas
yacTe Becom 18,4 xr copepxana 6,4 Kkr
B3pbiB4aTku. Bec TBepporo Tonnuea (nopoxa
PCW-12M) coctaensan 20,45 KM, & MUHUMaNb-
Has QanbHOCTL (DAKTUHECKM npeBkiwana 5
kM. TeopeTuyeckn MOXHO Bbino CTPEnsTe
Ha 1,5 KM, HO NpW STOM pacceueaHwe cHaps-
[0B COCTABNANO MHOrME COTHW METPOB. Tak
HTO METKYI0 CTpensby w3 yCcTaHOBOK W3 3an-
MOBOrC OFHA MPSMOA HABOAKOW MO TaHKam,
KOTOPYIO Mb! HACTO BUAWM B KMHO, HAQO OCTa-
BWUTbL HA COBECTU EbICOKO TUTYNOBEHHLIX BO-
EHHbIX KOHCYNBTAHTOB.

Ha 6ase cHapapa 9M22 (c coxpaHeHuem
ero geuratens u Gannuctuku) B8 1963 1. Bbin
co3paH crneuwanbHO OCKONMOHYHO-XUMWHECKWA
cHapspn 9M23 "Meika", 8 GOEronoBke KOTO-
poro cogepxanock 1,4-1,8 kr BB n 2,9-3,1 kr
OB. Crhapsag 9M23 cHabxancs paguonokam-
OHHbLIMW B3pblBATENEM, KOTOPLIA cpabatsiBan
Ha 3apaHee 3afaHHOW BbICOTE OT MOBEPXHO-
cTW, B guanasoHe ot 1 0o 30 m; BO3AYIIHLIA
B3PbIB CYLIECTBEHHO YBENUWYWBAN 30HY nopa-
KeHus ockonkamw u OB. [anbHOoCTb CTpe-
ne0bl C PapvONOKaUMOHHBEIM B3pbLIBATENEM
HeckonbKo ymeHbwunack (¢ 20,4 km po 18,8
Kkm). OckonouHo-thyracHele cHapsaae! “papa”
OKasanucb B fOBa pasa astdekTMsHee no
OCKONOYHOMY OencTemio, u B 1,7 pasa — no
thyracHomy gencTemo, 4em 140-mm cHapAOb!,
a xumMundeckue SM23 — e 1,5 pasa atpekTu-
BHee, 4em 140-MM XMMWHECKWE CHAaPSAbl;
nee OnbITHBIE YCTaHOBKM “Tpag" ycnewdo
NPOLWY 3aBOACKME MCTbITaHus B KoHue 1961
r. C mapta no 1 mas 1962 r. s J1IBO npownu
locynapcTBeHHble MOAUIOHHO-BONCKOBbLIE
nenbitadna komnnekeca "Mpan” s o6veme 663
nyckoe w 10 000 kM npobBera. Cuctema
'Tpapn" 6bina npuHATa Ha BoopyxeHwue MNocTa-
HoeneHuem Coeeta Munnctpos N372-130 ot
28.03.1963 r., a cpga4ya cepuiHbix 06pasuos
6bina Hayata B 1964 r.

BOWCKOBLIE YHEHWSA W NOKaNbHLIE KOHMNN-
KTb! MOATBEPAWIM MPEBOCXOAHLIE Ka4ECTBa
cuctemsl "Mpag". MNepeoe Goesoe kpeueHve
3TOT KOMNnexkc nony4un 8 mapte 1969 r. Ha
ocTpose [JamaHCKWiA B XOOe KOHMNuKTa Me-
xay CCCP u KHP. Hanomuum untaTenio, 4o
OCTPOE Obin 3aHAT KMTAWCKUMW BOWNCKaMM, W
nonbiITka BbIBUTL MX OTTYAA C NOMOLILIO TaH-
KOB ¥ 6pOHETPaHCTNOPTEPOE 3aKOHYMNACH He-
ynadei. MNocne maccupoBaHHOMO MPUMEHe-
HMA ycTakoBok “[pap’, cTpensBwMx Gyra-
CHbIMW CHapapamu, OCTPOB Obin NONHOCTLIO
pPasBOpPO4EH, & KWTaWCKMe CUfbl YHWHTO-
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»eHel, CobecTeeHHo, 3anns! "Mpapa” u 3akoH-
YWUNWU 3TOT KOHMNWKT.

B 70-90 rr. komnnekc "pan” ncnonb3osa-
NCA NOYTH BO BCEX NOKANbLHLIX KOHPNWUKTax B
Mupe, "Tpan" yenewHo NpUMMeHSNcA B cambix
PasnuMyHBIX KNUMATUYECKMX YCNOBUAX — B
Aann, Adpuke v MNaTuHckoin Amepuke,

PasnuyHa Obina TakTuka npUMEHEHWA
"papa”. Hanpumep, B 1975-76 rr. 8 Adrone
BOWHE HOCWMNA MaHEBPEHHBIA  XapakTep,
CnNoWHOro gipoHTa He Gbino. Kak npasurens-
CTBEHHLIE BOWCKA W KyOwHCKue pobpoeo-
NbUbl, TAK M WX NPOTWBHWKW WCMONL30BANU
TONBLKO OTPSQHO-KONOHHOE MEPENBWKEHWE,
npofupasck NO HEMHOrOYWCNEHHLIM [OPO-
ram. KpynHele onepaumm no OKPYXXKEeHWIo He
NpoBOOWMIMCE — 0BLIMHO 3aBA3bIBANMCE BoK
BpaxnebHLIX KONOHH, ABUralowmnx HascTpedy
OPYr Apyry, a 3aTem NPUMEHANCH MEeTof "Bbi-
TankMBaHua" NPOTUBHWKA W Ero Npecnefoea-
HMe. Kak W3BECTHO, pacCeMBaHWE peakTW-
BHbIX CHAPHAOQOB NO AaNLHOCTW BO MHOMD pas
npeebiuaeT OOKOBOE paccewBaHve, TO eCTb
MecTa nafjeHus CHapanos 06pasyioT CHMbHO
BLITAHYTLIA anunc. M0aToMy BbITAHYTas KO-
NOHHA BOICK NPOTMBHWKA BO BCTPEYHBIX BOAX
B AHrone npepctaensna cofoio MoeanbHyo
uens. B Adranuctane xe, HaobopoT, cTpe-
neba yawe Bcero Benack N0 NNOWagAM,
BKMIOYAR HACENEHHLIE NYHKTBl 3Aeck Haww
apTUNNEPWCTLl BNEpPBLIe CTanu UCNoNb30BaTh
cTpensby ua ycraHosok "Ipan’ nom manbivu
YrNamy BO2BbIWLEHWA W NPAMOR HABOOKOW.

ManecTtuHckwe naptuaadsl B JlueaHe we-
NonbL30Banu TaKTMKY KOYYIOWMWX YCTEHOBOK
3aNNOBOro OrHA: yOap no W3pawnsTAHaM Ha-
HOCWNa BCEro opHa yctadoeka BM-21, koTo-
pas 3aTem cpasy MeHsna noavumio.

B pange koHgnukTos "Mpan’ npumeHancs
obenmn ctopoHamu. Tak, CCCP noctaewn B
Comanu Oarapeio w3 4eTelpex BM-21, Ho
OCHOBHAA napTua, OTnpaBneHHasn MDPE‘M,
Obina nepeHanpasnexa v BoirpyxeHa s Apu-
OonuM, a MNOo3KE NPUHANA yHacTue e GoeBblx
pencTenax npotme Comanu,

B 1992 r. poccuiickue BoOWCKa B YHedHe
octaewnm Qynaesy 18 BM-21 1 1000 paker. B
Xxony BOWHLl 1994-95 rr. 06e CTOPOHLI MHTEH-
CMBHO WCNONb3gBanu 3Ty cuctemy. 9 de-
spans 1995 r. HavaneHuk reHwrtaba MO re-
Hepan apmian M., KonecHwkoe aasewn, {To
¢ 11 pekabpsa no 8 deepansa BLINO YHUHTO-
JKEHO, B 4YMCNE OPYrol Y4e4eHCKOW TEeXHWKW,
16 ycranosok "pan”. OnHa ycraHoska BM-
21 MCnonbL30Banack NPU HEeYOaAYHOM WTYPMe
ceneHna MNepeoManCcKoe, 3aXBa4eHHoro Tep-
popucTamm.

Ewe 3aponro 0o atmx cobBeiTMA HAYANWCH
NOMLITKK MOogepHU3aumm "Mpapa’ kak B OTHO-
WEHWW LWACCH, Tak U B OTHOWEHWW GOeKoM-
nnekTa. Tak kak rabapuTel W BEC WTATHbIX
ycraHoeok "Mpapa” (BM-21) Beinn cpaeHure-
nekHO Benukk, To B CCCP ons Bo3pywHo-pe-
caHTHELIX BOWCK Gbina cospgaHa Gonee nerkas
yctaHoeka BM-21B Wa waccw aeTomobuns
FA3-66B, B koTOpOA 4ucno 122-mm Tpyd
Bbino ymeHslweHo ¢ 40 po 12, B 1975 r. B He-
xocnoeakum Geina cospaxa yctanoeka RM-70

NyTEM HANOXKEHWs APTUNNEPUACKON YacTu
"papa" Ha waccu aeTomobunsa "Tatpa-813".

B 1970-80 rr. B apabcknx cTpaHax apTun-
nepuickyto Yacte "Mpapa" ycTaHaenueanu Ha
pasnuyHele Waccu OT COBETCKMX asTOMOBM-
nen 3MMN-131 no anoHckux ISUZU, cokpaTve
yueno Tpyd po 30.

B koHue 80-x rr. B CCCP Ha Gase "paga"
6bin cO30aH HOBLIW Komnnekc ‘TMpuma”. Yu-
cno 122-mm Tpyd Gbino yeenwyeHo go 50. B
Ka4yecTee wWwaccu B3anu aeTomobuns "Ypan-
4320". Bpems nonHoro 3anna ‘Tpumsl" co-

craenano 30 ¢, K coxaneHwio, wa-za qvHaH-
COBbLIX TPyAHocTEN Hadana 90-x rr. "Tpuma”
HE nouwna 8 Mmaccoeoe I'IpOIu"I3EICIJ:lCTEIO.

Bo Bpems BLETHAMCKOW BOWHLI NO Npo-
cebe npaeutensctea [PB 8 CCCP 6ein co-
3anaH nepeHocHo komnnekc "Mpap-M", wnw,
Kak ero torna Haselieanw, "Taptuaan”. Ha ne-
peHoOCHON nNyckoBoW ycTaHoeke 9M132, Becs-
wen secero 35 kr, Beina ycTaHoBneHa oAHa
TpyByaTas Hanpaenswowas, pacqHer ycTaHo-
BKM COCTaBnAn fea 4enoeeka, B Goekom-
NAEKT BXOOWNO HECKONMLKO CHapAnoB, B TOM
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uucne 9M22M ¢ panbHocTelo 11 Km. Hecko-
NbKO COTEH TakwX YCTAHOBOK ObiNO nocra-
BNeHO BO BbeTHam, rae OHW Hawnw WMpPoKoe
npumerenne. OcobeHHo athexkTueHo "Mpag-
MN" peicTeOBaN NO amepuKaHCKUM aspogpo-
mam B IOxHom BeeTHame.

B 1970-90 rr. gns "Tpapa” 6einu cozpaHsl
NPUHLUMNKMAaNLHO HOoBbie obpa3susl Goenpuna-
COB.

Cpean Hux:

— PEaKTUBHbIM CHAPAQR ANA TNMOCTAHOBKM
NPOTUBONEXOTHLIX MUHHLIX 3arpaskaeHui ee-
com 56,4 kr. Ero ronosHas 4acte secom 21,6
KI' COAEPXKUT NsiTb NPOTUEONEXOTHLIX OCKOMO-
YHbIX MUH MOM-2 Becom 1,7 kr, kaxpas ua
KOTOpLIX copepxuT 0,13 Kr B3pLIBYATOrO BE-
wecTtsa. MakcumaneHas 0anbHOCTb CTPENnbObI
CHAPAJAMW C NPOTWBONEXOTHLIMM MWUHAMMW
cocraenseT 13,4 km; 2annom ua 20 cHapagoe
MOXHO HaEXHO 3amuHupoBate 1 Km thpo-
HTa. YT00bl MWHBEI HE BbinK OnNAacHsLl AnNs Co-
BCTBEHHBIX BOMCK, OHM UMEIOT NPOorpaMmMupy-
EMO€e YCTPOWCTBO CaMONWKBMOALMM B MHTEP-
gane ot 4 0o 100 4 ¢ MOMEHTA NOCTAHOBKMK;

— PEeakTUBHLIA CHapsA ANA TMOCTAHOBKMW
NPOTMBOTAHKOBLIX MMHHbBIX  3arpaXkKOeHui,
obecneynBaciuMin NopaxeHne OPOHETAHKO-
BOW TEXHWKW CHW3Y NOfJ BCEA MPOBKUWeR Ky-
MYNATMEHLIM 3apAfom, oBnagaiownm BbIco-
KON BpoHenpobueaemocTeio. Bec cHapsapa
57,7 xr, 6boesas ronoska secom 22,8 kr co-
[EepXMUT TPU MUHBLL. Bec MUHb! 5 Kr, BEC KyMy-
natneHoro sapspa 1,85 kr. [JaneHocTs cTpe-
nebbl 13,4 kM. [Ana MuHMpoBadua 1 kM po-
HTa TpebyeTtca 90 cHapspoe. Bpems camonu-
KBMOAUWMW MWUHB!I 0T 16 0o 24 4;

-~ PEeaKTWMBHLIA ALIMOBOA CHapsd BECOM
66 kr ¢ gansHocTblo cTpenstbl 20,2 kv, CHa-
PSR CONEPXMUT MATHL ALIMOBLIX 3NEMEHTOB,
CHapskeHHbix 0,8 kr kpacHoro octopa.
3ann u2 gecsitv pakeT GOPMUPYET CAOLIHYIO
3aeecy no gpouty 1000 M 1 no rnybuxe 800
m. OBnako nepxuTes B cpenHem 5,3 MUuH;

— KOMMNNEKT PEeaKTUBHBbIX CHAPFALOB OnA
co3naHnA paguonoMex B AvanazoHe oT 1,5
po 120 MMy ¢ pansHocTho cTpensbel oo 18,3
KM;

— peakTMBHGLIW CHAps, OCBEWAWWA Ha
MecTHOCTM Kpyr guametpom 1000 M C Bbi-
coTbl 450-500 m B TeueHue 90 c.

B nactosiwee spems kKoHCTpykTOpEl MHMM
"Cnnag" paBoTaloT Hag CO3JaHUEM HOBLIX
cHapanoe Ona cuctemsl "Mpag’. MNepeeid w3
HW3 — CHapsAg ¢ AanbHOCTBIO CTPENLObI 0o 35
KM W FONOBHOM YaCTbIO NOBLIWEHHON MOWHO-
cTi. MoMMMO WCMONL30BaHWA ABUraTena Ha
CMECEEOM TOMIKMEE, HA HEM MpUMEHEHa fy-
racHas ronoBHasa 4acib C 6I'IOKOM roTOBbIX
OCKONKOB. SM(MEKTUBHOCTL NOPaXEeHUa Lenu
3TWM CHapAQoM MNOBLIWAETCA B CPEOHEM B
Aea pasa No CPaEHEHWIO CO WTaTHbIM. Bro-
poi cHapsin UMEET OTAENSEMYIO OCKONOYHO-
PYracHyIo ronoeHy0 HacTb 1 AanbHOCTL CTPE-
nebel 33 kM. OH ocHawaeTcs AWCTaHUMOH-
HbIM B3phkiBATENEM, nocne cpabaTbiBaHns Ko-
TOPOro MPOVCXOAMT OTAENEHUE ONOBHOMW Ha-
CTW OT pABurarensd. 3aTem ronoeHas 4acTk
TOPMO3UTCHA NApawWioTHOR CUCTEMOW W no
TpaekTopuM, ONWM3KOA K  BepTUKanLHOWR,

ycTpemnaeTcs k 3emne. B saesucumocTu OT
NPenBapuTENbHON  YCTAHOBKW  OUCTAHLIMOH-
HOrO B3pbIBATENS B3PbIB MOXET NPOW3OATH
Hap semnei Ha BbicoTe oT 0 o 30 M. Tpetuid
CHapsag MMeeT OTOENAEMYH rONOBHYKO YacTb,
CHAPSDKEHHYIO ABYMS CAMOHABOASWMMWCSH

GOEeBbIMK 3NEMEHTAMM, NpPegHasHAYEHHbLIMM
OnA NopazkeHusi GPOHETEXHWUKN.

Kpome Toro, Beayrca paboTkl N0 MOAEPHM-
saumm Goesol mawwHel BM-21. HauGonee
BEXKHOE HanpaeneHue ee MOOepHU3auunm —
3aMeHa nakeTa Hanpaenswwmx Tpyd ua me-
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Tanna Ha [Ba MOHOGNOKAa OOHOPA3OBLIX
TPaHCNOPTHO-MYCKOBbLIX KOHTEHEpoR (TTIK),
M3rOTOBMEHHLIX W3 NORUMEPHBIX KOMMO3NW-
THEIX MaTepuance. Bpema sapspkeHns cokpa-
WABTCA 00 5 MMH.

Takoe athhekTusHoe opynue kak "Mpap" He
MOTTIO HE NPUENedb K cebe BHUMAaHWE MOpa-
kOB, ¥ B 1966 r. HA4anoCs NPOEKTUPOBAHKUE
ero kopabenbHoro eBapuaHTa. KopabensHeli
KOMMNEKS nony4un Hassadue "Mpap-M" u nH-
pekc A-215. On BkmiouaeT B ceba NyckoByw
yctaHoeky MC-73, npwGopsl  ynpaBneHus
ctpensboit "Mpoza-1171" w pansHomepHoe
BM3WPHOE YCTPOWCTBO C NasepHbiM fAansHo-
mepon. Maket ¢ 40 HanpasnswwmMK Sbin No-
NHOCTLIO YHUPMUWPOBaH ¢ apMeidckon Goe-
BOW MmawvHon BiM-21,

KopaBenkHble WCnbITaHua komnnekca A-
215 Goinu nposepneHdsl Ha Bantvke ¢ 20 mapTa
no 7 man 1972 r. Ha 6onbWOM ABCAHTHOM KO-
pabre BOK-104 np. 1171, WcnbitaHws Bbis-
BWIK P KOHCTPYKTMBHbIX HEOOCTATKOE B CH-
cTemMax 3axKuraHua v Hasenenwa. ocne He-
CKONBKWX 3Tanoe "nopaboTka — WenbiTaHne"
komnneke A-215 Gein npuHaT B 1978 r. Ha Bo-
OPYIKEHWME NECAHTHLIX KOpabnen.

B 80-x rr. "Mpan" Hay4unu BopoTeCA ¢ NO-
ABOOHBIMK nwsepcaHTamu W CEepxXmMankiMn
NOABOAHLIMK NOAKAMM, [N\ 321MTE! EXOA0E B
BOEHHO-MOpCKWE 0askl W OXpaHbl MOPCKOW
rpasuusl Ha 6ase komnnekca "[pan" Gein co-
3naH komnneke “Jambda’, B cocTas KOTOpOro
sowna Boeeas MawuHa BM-2111[, TpaHcnop-
THas mawmHa 95TM 1 peakTUBHLIA CHapsg
MPC-60. 3ToT cHapsn, Gnaropaps ocobomy
HakoHe4Huky, obecneunsaeT Geapukowe-
THYI0 cTpensby Ha paccTosHum ot 300 M oo 5
kM. CHapsapg MPC-60 copepxut 20 Kr Cunb-
HOMO B3PbIBYATOrO BEWECTEA W NOAPLIBAETCH
B 3@BMCMMOCTH OT YCTAHOBKW B3PLIBATENA HA
rmyBuHe o1 3 go 200 m,

Bes npeyBenu-eHns MOXHO CKa3aTk, YTO 1
ceityac "Tpap” ABNAETCA CAMOW 3MpeKTH-
BHOI CMCTEMOW 3ANMOBOT0 OTHA CEOEro Kanw-
6pa (100 — 152 mm).

BM-21 cocTtouT na:

ny

WACCH. oo, ¥ PEN-3T75
OCHOBHBLIMKM TUNamMK DOeNPUNACOB ABNSAID-
TCs:

Ockono4Ho-~thyracHslit cHapsg IM210P

CHapsan cHabxeH eapeiBatenam MPB wunn
MPB-Y.

OCHOBHbIE TAKTUKO-TEXHUYECKUE XapaKTEPHCTHKK:

AIMHA ..o ee e e essasnansssnseses 200 UMM
Macca cHapsna. (s
BeC BB rONOBHON YACTH ....cveeeeereee e B.AKT

OckonovHo-hyracHeli cHapsg 9M28D
wnu 9M22Y

Heynpaensiemblii  pPEEKTWBHEIM  CHapsQ
SM28® umeeT MOWHYH OCKONOH4HO-Myra-
CHYIO FONOBHYIO YaCTb.
OCHOBHBIE TAKTUKO-TEXHUHECKME XapakTePUCTHKMA:

Macca cHapsga.. O 56.5xr,
MACcCa ronoBHOMA 4acTu. i 21k
MACCa 3apAfa PAKETHOM YACTH ..., T4ET
AANBHOCTb CTPEABB ....o.cveeveeeceee . 1.5-15 KM,
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E

KomnnekT u3 cemu cHapspgos 9M519-1...7
NS CO3OaHUA papuonomMex

KomnnexT na cemu peakTMBHBIX CHapsnoB
9M519-1-7 ¢ oOMHAKOBbIMW raBapuTHO-Mac-
COBbIMW W OWHAMWYECKWMW XapakTepucti-
KamMu npefHasHaqyed ana co3naHus nomex B
KB n YKB gnanasoHax paguocesan ¢ LENb
Ae3opraHn3aunn cUcTeMbl YNpaeneHns npo-
TUBHWKE B TAKTHMYECKOM 3BEHE NyTem nopa-
BMEHWA NUHUA PaOMOCES3N, MYHKTOB ynpa-
BNEHWA BOWCKAMW W OPYXKUEM, HA3EMHbLIX
NYHKTOB 06paboTKK MHDOPMALMK.

CHapsifkl IMEIOT roNoBHYI0 H&CTL € Nepenar-
Yikom P-032 nomexoonpeneneHHon nuTepsi.

OcHOBHLIE TAKTMKO-TEXHWYECKIE XapaKTepuCTHKL:
Macca cHapaga

NanbHOCTb CTReNLB.I.... ... .
OMaNasoH paBoumux vacTor ................e.... 1.5-120MI 1,
BpEMA HENPERLIBHON padoTh reverenrens BOMIH,
panuyc peitcTens nepegarunka P-032............... 700m.

CHapsip, ¢ KacceTHOW ronoBHOMW YacThio
3M16 pns pMCTaHUMOHHOM NOCTAHOBKK
NPOTUBONEXOTHbIX MWUH

Heynpaensembiil peakTueHblil chapsap 3M16
MMEET KGCCETHYIO ronoBHYI0 HacTb C NPOTMBO-
NEXOTHLIMU MUHAMU W NPENHasHaYeH ans au-
CTAHLMOHHOMO MUHUPOBAHWA MECTHOCTH.
OcHOBHbIE TAKTUKO-TEXHWYECKIE XapaKTEPHCTHKN:

Macca cHapaga ... 56.4kr,
Macca ronoeHoM 4actu ... vee 21.6KF,
IMMHE s o 0T IMM;
[aNEHOCTh CTPENsBbLI wivissusisianens. LGKM,
KONWYECTBO MWH........... Lo,
MNOWARL PACCEMBAHUA MUH

0T 3302 04H0R GOBROM MALWHE ........ccen. 250 Ka.m.

CHapnp C KacCeTHOW rONOBHOW YacTblo
9IM28K pna AMCTAHLWOHHON NOCTAHOBKK
NPOTUBOTAHKOBLIX MWH

Heynpaensembid  peaxkTWBHbIA  CHapAQ
IM28K MMEET KACCeTHYIO rONOBHY YacTb C

NPOTMBOTEHKOBLIMM MWHAMW M NpeaHasHa-
YeH ANA OUCTaHLUMOMHOW YCTAHOBKW MMHHbIX
nonen nepef noppaspgeneHnamn Boeeol Te-
XHWKW MPOTUBHMKA, a TakkKe B panoHax ux
COCPENOTOHEHNS,

OcHOBHbIE TAKTUKO-TEXHWYECKUE XAPAKTEPUCTUIKM:

Macca cHapapa... 57.7kr,

Macca rofoBHoN Yacti oo 22.8KT,
31111 - e e e e v 3019MM,
AanbHOCTL CTRENLOBLI............ 13.4Km,
KOMMUECTBO MUH ..o SUT,
MAcca MUHbI s r T
macca BB MuHbl .. 1.85 41,
BPEMS CAMDNUKBMAAUNM. ..o, 16-24 vaca,

MpOTUBOTAHKOBLIE MWHbI 00ECNEYUBAIOT
nopaxeHve G0eBON TEXHWKN CHW3Y Nofg BCER
MPOEKUWEN 3anna 3a CYeT NPUMEHEHUA He-
KOHTAKTHOrO B3pbiBaTens n D0eBoro sapana
HanpaeneHHoro gencTens, obnapgalowero ebl-
COKOW BpoHEnpobuBaemMOocTkIO.

BoamoxHa Takke cTpensba XMMUYeckumm
cHapapamu 9M21, peakTMBHBIMKM ObIMOBLIMU
cHapspaMu maccol 66 kr Ha panbHOCTL Ao
20,6 kM, & TakKe OCBETWUTENLHLIMW CHaps-
Oamu, OCBELWAIWWMW HA MECTHOCTK KpyT au-
ameTpom 1000m ¢ esicoTsl 450-500 m B Te4e-
Hue 90 cekyHa.

TaKTnKo-TEXHUYECKHNE
XapaKTepucTHKA

L

[nuHa paxetel, mm

Bﬂc B, v - | 6,4

TankHOCTs CTPENbGb! MBHIMANbHES, M 5000

TouHOCTbpacCEnBaHNE),M 90

Tepeson CHCTEMbI W3 NOXDIHOMD NONDKEHKS b 6o- 15
€608, MMH. !

Makgnsanskas CkopocTs KMMAC (N0 wocce) 85

Kongchas Gopmyna | i

1963

T NRHATHA Ha BOOpYKERHE

€& BM-21 "Grad"

On the 30th of May, 1960 it was issued the
resolution of the Council of Ministers about
the beginning of works on filed divisional re-
active system "Grad". Research institute 147
was appointed the leading executor of the
system (since March, 1966 Research institute
147 has often changed its name; the latest
name — State research-and-production en-
terprise “Splav" — was given to it in 1992);
Design office 203 made the launcher; Re-
search institute 6 — solid-rocket shells; De-
sign office 47 — arming of military units.

Self-propelled mounting BM-21 of the
"Grad" system consists of artillery part and
chassis of automobile ‘Ural-3750" (later
"Ural-4320"). Adillery part serves for pointing
of artillery shells and launching of their jet en-
gines. Artillery part consists of 40 guides of
tubular type, forming a so-called package:
four rows of 10 tubes in each. Tube is des-
tined for guiding of shell flight and for its
transportation. Tube caliber is 122,4 mm, it is
3 m long. Pointing of tubes package in vertical
and horizontal planes is performed with the
help of electric drive. Launching of all 40
shells takes 20s. Originally “Grad" had the
only shell — high-explosive shell 9M22 with
fuse MRV. The shell is 2870 mm long, its full
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weight — 66 kg. Head part weighing 18,4 kg
contained 6,4 kg of explosive. Weight of solid
fuel (gunpowder RSI-12M) was 20,45 kg,
minimal range exceeded 5 km.

In theory it was possible to shoot for 1,56 km
but in this case scaitering of shells spread
over hundreds of melers. That is why well-
aimed shooling from launchers of volley firing
over open sights of tanks, that we may often
observe in movies, should be left on the con-
science of highly titled military consuifantis.

On the basis of shell 9M22 (preserving its
engine and ballistics) in 1963, special splinter-
gas shell 9M23 "Leyka" was crealed, which
warhead contained 1,4-1,8 kg of blasting
powder and 2,9-3,1 kg of Poisoning sub-
stances. Shell 9M23 was equipped with radio-
locating fuse which worked at altitude speci-
fied in advance, in the range from 1 fo 30m;
air shot appreciably widened hifting zone of
grit and Poisoning substances. Range with ra-
din-locating fuse shortened a little (from 20,4
km to 18,8 km). High-explosive shells of
"Grad" appeared to be two times effective by
their splinter action and 1,7 times by high-ex-
plosive effect than 140-mm shells, and gas-
shefls 9M23 — half as effective again than
140-mm shells; two experimental launchers
"Grad" successively passed shop tests at the
end of 1961. From March till the 1st of May.
1962, State ground-army test of "Grad" sys-
fem of 663 launchings and 10000 km of hau!
fook place in LVO. "Grad" system was added
to arsenal by the resolution of the Council of
Ministers #372-130 of March, 3, 1963, and is-
suing of production samples began in 1964.

Army maneuvers and local confiicts con-
firmed excellent qualities of "Grad" system.
The first baptism of fire this system got in
March of 1969 on Damansky island during the
conflict between the USSR and the CPR. Let
us remind to the reader that the island was
occupied by Chinese troops and attempt to
dislodge them out of there with the help of
fanks and armored troop-carriers failed. After
massive application of "Grad" launchers firing
with high-explosive shells the island was
made completely havoc and Chinese forces
were annihilated. In fact, volleys of "Grad"
brought that confiict to the end.

In 70-90s "Grad" system was used almost in
all local conflicts in the world. "Grad” was suc-
cessfully used in the very different climate con-
ditions — in Asia, Africa and Latin America.

Tactics of "Grad" application was also dif-
ferent. For example, in 1975-76 in Angola the
war was of maneuvers character and there
was no all-round front. Both governmental
troops and Cuban volunteers used only de-
tachment-columned movement edging though
few roads. Large-scale encircling maneuvers
were not conducted — there were in general
battles of hostile columns moving towards
each other and after it method of "pushing
out" and pursuit of the enemy was used. As is
well known, scaitering of missiles throughout
the range many times exceed side scatfering,
in other words, places of missiles’ fall, form
oblong ellipsoid. That is why elongate column
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of enemy troops during encounter attacks in
Angola was a perfect objective. On the con-
trary, in Afghanistan firing was most often on
areas including settlements. Here our gun-
ners fir the first time began to use firing from
"Grad" launchers at low elevation angles and
over open sights. Palestinian guerillas in
Lebanon used the tactics of migrant launch-
ers of volley fire: blow on the Israelifes was
delivered by only one launcher BM-21, which
changed its position immediately after that.

In some conflicts "Grad" was used by both
combatants. Thus, the USSR supplied Somali
with battery of four BM-21 but the main fot
sent by sea was redirected and unloaded in
Ethiopia and later took parlt in operations
against Somali.

In 1992 Russian troops in Chechnya left for
Dudaev 18 BM-21 and 1000 missiles. During
the war of 1994-395 both combatants intensively
used that system. On the 9th of February,
1995, commander of Joint Staff the ministry of
a Defense army general M.P.Kolesnikov de-
clared that from December, 11 till February, 8,
there were destroyed, among other Chechen
military equipment, 16 "Grad" launchers. One
fauncher BM-21 was used during unsuccessful
assault of seitlement Pervomayskoye that was
captured by terrorists.

Long before these events began attempts
of modernization of "Grad" both with respect
to chassis and with respect to unit of fire.
Since the overall dimensions and weight of
regular "Grad" launchers (BM-21) were com-
paratively large, in the USSR for airbome
iroops lighter launcher BM-21V on the chas-
sis of automobile "GAZ-66B" was created, in
which the gquantity of 122-mm tubes was re-
duced from 40 to 12. In 1975 in Czechoslova-
kia launcher RM-70 was created by imposi-
tion of "Grad" artillery part on the chassis of
automobile "Tatra-813".

In 1970-80s in Arab states artillery part of
"Grad" was installed on different chassis from
the Soviet automobiles ZIL-131 to the Japa-
nese ISUZU reducing quantity of tubes to 30.

At the end of the 80s in the USSR on the ba-
sis of "Grad" a new system "Prima" was cre-
ated. Quantity of 122-mm tubes was increased
to 50. Automobile "Ural-4320" was taken as
chassis. Period of the full volley of "Prima"
amounted 30 s. Unfortunately, because of the
financial strait of the beginning of the 90s
"Prima" was not taken into repetition work.

During the Vietnamese war at the request
of the government of the Democratic Republic
of Vietnam there was created handheld
"Grad-P" system, or, as it was called then,
"Partizan". One tubular guide was installed on
handheld launcher 9P132 weighing only 35
kg, crew of launcher amounied two persons,
unit of fire consisted of several shells includ-
ing 9M220M with range of 11 km. Some hun-
dreds of such launchers were supplied to Vi-
etnam where they were widely adopled. Es-
pecially effectively "Grad-P" acted on the
American aerodromes in Southern Vietnam.

In 1970-90s fundamentally new samples of
ammunition were created for "Grad".
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Among them:

— missile for arrangement of antipersonnel
mine obstacles, weighing 56,4 kg. lts head
part weighing 21,6 kg contains five antiper-
sonnel high-explosive mines POM-2 weighing
1,7 kg, each of them containing 0,13 kg of ex-
plosive. Maximum range of shells with anti-
personnel mines is 13,4 km; with volley of 20
shell 1 km of front can be surely mined. In or-
der that mines were not dangerous to the own
troops, they have programmable device of
self-destruction in the period from 4 to 100
hours since the moment of installation;

— missile for arrangement of anii-tank
mine obstacles providing hitting of armored
military equipment from below under the
whole projection by hollow charge possessing
high strike-though of armor. Weight of missile
is 57,7 kg, war-head weighing 22,8 kg con-
tains three mines. Mine weight is 5 kg, hollow
charge weight is 1,85 kg. Range is 13,4 km.
Mining of 1 km of front requires 90 missiles.
Period of self-destruction is from 16 fo 24
hours;

— smoke missile weighing 66 kg with
range of 20,2 km. Missile contains five smoke
elements equipped with 0,8 kg of red phos-
phorus. Volley of 10 missiles forms ail-round
smoke-screen along 1000 km of front and 800
m deep. Cloud stays in average 5,3 min;

— set of missiles for creation of radio noise
in the range from 1,5 to 120 MHz with range
of firing up to 18,3 km;

— missile lighting on the area round 1000
m across diameter from the height of 450-500
m during 90 s;

Nowadays, designers of "Splav" are work-
ing on creation of new shells for "Grad" sys-
tem. The firt among them is the shell with
range of firing up to 35 km and head part of
higher power. In addition to usage of engine
on blend fuel, is it equipped with high-explo-
sive head part with block of ready-made splin-
ters. Effectiveness of hitting objectives with
this shell increases in average two times in
comparison with the regular one. The second
shell has detachable high-explosive head part
and range of firing of 33 km. It is equipped
with time-fuse after which work separation of
head part from engine takes place. Then
head part is braked by parachute system and
is directed toward the ground by trajectory
similar to vertical. Depending on the prelimi-
nary installation of the time-fuse explosion
may take place over the ground at height from
0 to 30 m. The ihird shell has detachable
head part equipped with two self-guided battle
elements destined for hiiting of armored mili-
tary equipment.

Besides, works are being held on modem-
ization of fighting machine BM-21. The most
important direction of fis modernization is re-
placement of package of guiding tubes made
of metal to two monoblocks of non-permanent
transport-launching containers (TPK) made of
polymeric composit materials. Time for load-
ing reduces to 5 min.

Such an effective weapon as "Grad" could
not but atfract attention of man-of-war’s men
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and in 1966 its ship variant production began.
Ship system got the name "Grad-M" and in-
dex A-215. It includes launcher MS-73, firing
control devices "Groza-1171" and distance-
measuring vision device with laser range-
finder. Package with 40 guides was com-
pletely unified with army fighting machine BM-
21. Ship test of A-215 system ere held on the
Baltic sea from March, 20 till May, 7, 1972 on
a big landing ship BDK-104 pr. 1171. Test re-
vealed a number of design defects in ignition
and pointing systems. After several stages
‘redesign-test" A-215 system was accepted to
arsenal of landing ships in 1978.

In the 80s "Grad" was taught fo fight with
submarine saboteurs and supersmall subma-
rines. For protection of entrances to naval
bases and guarding of maritime boundary on
the basis of "Grad" system complex "Damba"
was created, which consisted of fighting ma-
chine BM-21PD, transport machine 95TM and
missile PRS-60. This missile owing to the
special ferrule provides non-rebounding firing
to the distance from 300 m up to 5 km. Missile
PRS-60 contains 20 kg of powerful explosive
and in blown up depending on the installation
of fuse on the depth from 3 to 200 m.

Without overestimate it may be said that
nowadays "Grad" is still the most effective
system of volley fire of its caliber (100-152
mm).

BM-21 consists of:

Launcher

Chassis — Ural-375

Main types of armament are:
High-explosive shell 9M210F

Shell is equipped with fuse MRV or MRV-U.
Basic performance characteristics:

leRmh=. ceeeee. 2B70 mm;
shell weight e AR
weight of head part blasting powder................ 6,4 kg

High-explosive shell 9M28F of 9M22U

Uncontrollable missile 9M28F has powerful
high-explosive head part.
Basic performance characieristics:
Shelbweiht oo i wa ba,5 ko;
head part weight .. . 21 kg,
weight of charge of missile . 14 kg,
b i e e e e 1,5-15km

Set of seven shells 9M519-1...7 for
creation of radio noise

Set of seven missiles 9M519-1-7 with the
same overali-weight and dynamic charac-
terisiics is destined for creation of radio noise
in SW and VHF ranges of radio communica-
tion with the aim of disorganization of the en-
emy control system in tactical section by
means of rejection of radio circuits, froops
and weapons control units, ground points of
information handling.

Shells have head part with transmitter R-
032 of noise-determined letter.

Basic performance characteristics:
shellweiht ;i DB KY,
TORN . i sk 223025 mm;
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range:offifing:csasamanannanin 4,5-18,5 km,
range of working frequencies .. 1,5-120 MHz,
continuous working time.................ceeeeeeeene..60 min,

range of receiver R-032 ..........cocovieevinnnnns 700 m.

Shell with cluster head part 3M16 for
rernote installation of antipersonnel mines

Uncontrollable missile 3M16 has cluster
head part with antipersonnel mines and is in-
tended for remote mining of the area.

Basic performance characteristics:

SHBlWBIGHL . oo i D0,47kg;
head part weight... o
range OFfANG i smm s 13,4 kmy;
NUMBET Of MINBS ...vovceronaminscsines PN
mines scattering area at volley of one fighting
MABHING et s s 250 P

Shell with cluster head part 9M28K for
remote placing of anti-tank mines

Uncontrollable missile 9M28K has cluster
head part with anti-tank mines and is intended
for remote installation of minefields in front of
enemy military equipment elements and in the
districts of their concentration.

Basic performance characteristics:

shollwelght s cesneiiamermnasinmn Bl K;
head part weight...........ccccveeervvvcvrvennnennn. 22,8 K3,
JENGN. e 3019 MM,
rangentinng o as ey

AUMBERDE MINSS - o s nasse
mine weight......
mine blasting powder weight..
time of self-destruction......

Anti-tank mines provide hitting of military
equipment from below under the whole pro-
jection owing to application of non-contact
fuse and charge of directive effect possessing
high armor strike-through.

It is also possible fo fire with gas-shells
9M21, smoke missiles weighing 66 kg to the
distance up to 20,6 km, as well as with star
shells, lighting on the area round of 1000 m
across diameter from the height of 450-500 m
during 90 s.

Performance characteristics

Missile kength, mm

Fighting part weight, kg
Fightng ma

'Eﬂnrmal range af firing, m

System shift from stowed position fo
fighting, min

Maximum speed km/h (on highway)
Wheel arrangement

Acceptance fo arsenal year
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