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lkjka'k& 

bZ-,iQ-ih- vkèkkfjr ;q¼'kh"kks± dk lSU; ç.kkfy;ksa tSls fd vkWiQ&:V ekbu ç.kkyh ,oa VkWi vVSd 
vkfVZyjh E;wfu'ku esa ç;ksx c<+ jgk gSA bZ-,iQ-ih- vkèkkfjr ;q¼'kh"kZ dks LVSaM&vkWiQ nwjh ls foLiQksfVr dj 
y{; dks Hksfnr fd;k tk ldrk gSA EFP (Explosively Formed Projectile) ls rkRi;Z gS foLiQksVd 
ls cus iz{ksih #i gSA blh dkj.k bl ;q¼'kh"kZ dk mi;ksx VSad ds Åijh Hkkx] fupys Hkkx ,oa ik'oZ Hkkx 
dks Hksfnr djus esa gks jgk gSA bZ-,iQ-ih- ;q¼'kh"kZ esa gseh lsD'ku ds vkdkj dk ,d ykbuj gksrk gS tks 
fd foLiQksfVr gksdj ,d mPp osx dk çkstsDVkby cukrk gSA bl çkstsDVkby dk osx 2-0&3-0 fdyks ehVj 
çfr lSdsaM ds chp gksrk gS vkSj y{; esa Hksnu {kerk T;knk gksrh gSA bZ-,iQ-ih- vkèkkfjr ;q¼'kh"kZ dh Hksnu 
{kerk ykbuj dh vkÑfr ,oa vkdkj] ykbuj ds inkFkZ ,oa foLiQksVd ij fuHkZj djrk gS A bl 'kksèki=k esa] 
90 mm O;kl ds bZ-,iQ-ih- ;q¼'kh"kZ dks vkWVksMkbu lkWÝV~os;j dh enn ls fMtkbu fd;k x;k gS vkSj bl 
;q¼'kh"kZ dks 60 mm eksVh LVhy (dh pknj) ds le{k VsLV fd;k x;k gSA ykbuj dk inkFkZ VSaVye gSA 
çkstsDVkby dk vkdkj ,oa osx 480 ds oh ÝyS'k jafM;ksxzkiQh ç.kkyh dh enn ls fjdkWMZ fd;k x;k gS A  
vkWVksMkbu gkbMªksdksM 2 fn'kkRed lkWÝVos;j dh enn ls Hkh bZ-,iQ-ih- ds vkdkj ,oa osx dk vè;;u 
fd;k x;k gS A fleqys'ku çfØ;k esa] ;wysfj;u&ySxjSft;u dk ç;ksx fd;k x;k gS ftlesa fd foLiQksVd dks 
;qysfj;u esa vkSj ykbuj dks ySxjSft;u esa cuk;k x;k gS A ykbuj ,oa ;q¼'kh"kZ dop ds inkFkks± dks 'kkWd 
voLFkk ds lehdj.k (Equation of State) ls tcfd foLiQksVd dks ts MCY;w,y (JWL) esa ekWMy fd;k 
x;k gS A ;q¼'kh"kZ dks ihNs ls ,d fcUnq ls foLiQksfVr fd;k x;k gS A çk;ksfxd ,oa fleqys'ku ifj.keksa 
dk rqyukRed vè;;u fd;k x;k gS vkSj ik;k x;k fd çk;ksfxd ,oa fleqys'ku ds ifj.kke ,d nwljs ds 
dkiQh utnhd gS A vr% vkWVksMkbu lkWÝVos;j dk ç;ksx bZ-,iQ-ih- vkèkkfjr ;q¼'kh"kks± ds fMtkbu esa fd;k 
tk ldrk gS A bl lkÝV~os;j ds ç;ksx ls çkstsDVkby ds osx] vkdkj ,oa Hksnu {kerk dk fcuk ç;ksx fd;s 
gh irk yxk;k tk ldrk gS ftlls le; ,oa èku dh dkiQh cpr gksrh gS A

Absract-
Explosively Formed Projectiles (EFPs) are finding increased use in military combat 

system like off-route mine system and top attack artillery munitions. The high effective 
stand-off distance of an EFP warhead enables it to be used in situation like top, side 
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and belly attack. In an EFP warhead, a hemi-spherical liner under precise initiation and 
explosive action gets deformed to an aero-dynamic shaped projectile] which has high 
penetration potential due to high EFP velocity and mass. The EFP characteristics are 
governed by various parameters such as geometry of the liner, confinement and shape 
of detonation front. In this paper, EFP warhead of dia. 90 mm has been designed and 
tested against 60mm thick steel target. Tantalum is used as a liner material for the EFP 
warhead. EFP's velocity, shape and size are studied using AUTODYN Numerical Nonlinear 
2D hydrocode software. An Eulerian-Lagrangian approach has been used with Eulerian 
description of the explosive and a Lagrangian description for the liner and casing parts. 
The liner material and casing material were modeled with a shock equation of state. The 
Explosive is modeled with JWL equation of state. A Single point initiation in the centre of 
the warhead at the rear end was chosen for simulation study as well as for experiments. 
The experimental results are compared with simulation results. It has been observed that 
the numerical simulation results and experimental results are in good agreement.

eq[; 'kCn% bZ-,iQ-ih-] gkbMªksdksM] vkWVksMkbu] foLiQksVd] ;q¼'kh"kZ] iz{ksi] foU;kl] leksPp] izkpy 
Key words:  EFP, Hydrocode, Autodyn, Explosive, Warhead, Projectile, Configuration,  

Contour, parameter

1- çLrkouk%

foLiQksVd :i ls xfBr çkstsDVkby (EFP) dks IysV pktZ] felTus&'kkfMu (MS) bZ,iQih ,oa Lo;a 
iQksÉtx [kaM  (SFF) ds :i esa Hkh lanfHkZr fd;k x;k gS] ftldk mís'; yach nwjh ij fLFkr y{;ksa dks 
fgV djus ds fy, foLiQksVd lapkfyr  iz{ksi (çkstsDVkby) dk mi;ksx djuk gSA ,d foLiQksVd a:i 
ls xfBr çkstsDVkby (bZ,iQih) ykbuj VwVs fcuk vR;fèkd fu;af=kr IykfLVd fo:i.k ls xqtjrk gS vkSj 
,d b"Vre bZ,iQih cukrk gSA bZ,iQih xBu çfØ;k esa 1041@lsds.M ds Øe dh ruko nj ij 300» rd 
vfuok;Z :i ls lqijIykfLVd miHksn 'kkfey gSa] ftlds ifj.kkeLo:i 1000-K ds ;k mlls vfèkd dh 
ifj.kkeh ,fM,cSfVd rkieku o`f¼ gksrh gSA bl rjg ds lqijIykfLVd foÑfr dks ikjaifjd fl¼karksa }kjk 
le>k;k ugha tk ldrk gS A bZ,iQih xBu çfØ;k dk ,d ljy ;kstuk fp=k&1 esa fn[kk;k x;k gSA

fp=k &1 bZ,iQih xBu çfØ;k dk ;kstuk fp=k

bZ,iQih ;q¼'kh"kZ dk fleqys'ku
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foLiQksVd mRiknksa] csl IysV] dop vkSj ykbuj ds chp xfr'khy lacUèkks dks fMtkbu djuk ,d 
pqukSrhiw.kZ dk;Z gS]gkykafd çkjafHkd 'kkWdoso&ykbuj baVjSD'ku dks yxHkx Iykuj (Planar) ekuk tk ldrk 
gS] fiQj Hkh ;q¼'kh"kZ foU;kl esa dbZ cqfu;knh izkpy gSa tks çkstsDVkby (iz{ksi) vkdkj vkSj Hksnu dks 
çHkkfor djrs gSaA

bUgsa O;kid :i ls T;kferh; dkjdksa (geometrical factors) vkSj HkkSfrd dkjdksa (physical 
factors) ds :i esa oxhZÑr fd;k tk ldrk gSA ykbuj leksPp (liner contour)] foLiQksVd pktZ ds 
HkkSfrd vk;ke] caèku foU;kl (confinement configuration) vkSj foLiQksVd buhf'k;s'ku (explosive 
initiation) rduhd #fp ds T;kferh; dkjdksa esa ls dqN gSaA Weickert vkSj Hallquist us ik;k fd 
fofHkUu ykbuj T;kfefr ifj.kkeLo:i vxz iQksfYMax] ihNs iQksfYMax ;k MCY;w&iQksYM bZ,iQih fMokbl rjg 
ds çkstsDVkby cukrs gSaA

foLiQksVd pktZ dk yackbZ&O;kl (L/D) vuqikr ,d vkSj egRoiw.kZ fcUnq gSA pwafd tSls tSls ,y@ Mh 
c<+rk gS] bZ,iQih dh xfrt ÅtkZ ,d fcanq rd c<+ tkrh gSA bZ,iQih dk dop foLiQksVd ds fy, dop 
çnku djrk gSA foLiQksVd vkSj ykbuj ds pkjksa vksj dop }kjk çnku æO;eku ls foLiQksVd dk vkosx c<+ 
tkrk gS vkSj ftlls fd ykbuj dks nh xbZ dqy ÅtkZ Hkh c<+ tkrh gSa A

HkkSfrd dkjdksa esa ykbuj] vkoj.k vkSj foLiQksVd dh lajpuk vkSj xq.k 'kkfey gSaA blds vfrfjDr 
ykbuj fuekZ.k ds nkSjku çlaLdj.k dh çfØ;k Hkh 'kkfey gSA xfr'khy bZ,iQih xBu çfØ;k ds lanHkZ esa 
ykbuj ds xq.k tSls fd ykbuj ds inkFkZ dh mPp ?kuRo] mPp yphykiu] mPp 'kfDr vkSj mPp rkieku 
egRoiw.kZ fcUnq gS A ykbuj VSUVye] rkack] vk;ju] VSUVye&VSaxLVu (Ta-W) vkSj feJ èkkrq bu xq.kksa ds 
cus gks ldrs gSa A vkoj.k vkerkSj ij LVhy dk dk cuk gksrk gS A LVhy ds de ykxr] mPp 'kfDr vkSj 
?kuRo gksus ds dkj.k ;s vkerkSj ij mi;ksx fd;k tkrk gS A

foLiQksVd ds egRoiw.kZ xq.k tSls fd foLiQksVd ?kuRo] foLiQksV osx vkSj foLiQksVd ÅtkZ egRoiw.kZ 
fcUnq gSaA blfy, ;g Li"V gS fd ,sls dbZ dkjd gSa tks bZ,iQih ds vkdkj vkSj çn'kZu dks çHkkfor djrs 
gSaA

daI;wVj çkS|kksfxdh esa gq, rsth ls cnykc ,ao ç;ksxksa esa c<+rs mPp ykxr dks ns[krs gq, vfèkd ls 
vfèkd 'kksèkdrkZ bZ,iQih ds fMtkbu ds fy, fleqys'ku dk ç;ksx dj jgs gS A bl rjg ds vfèkdka'k 
lR;kiuksa us vuqekfur vkdkj ds lkFk bZ,iQih ds ç;ksxkRed vkdkj ls esy [kkus ij è;ku dsafær fd;k 
gSA fiQj Hkh] ;g fcYdqy egRoiw.kZ gS fd daI;wVj&vkèkkfjr fMt+kbu esa vfèkd fo'okl j[kus ds fy, bls 
ç;ksxksa }kjk lR;kiu fd;k tkuk pkfg,A

bl i=k esa VSaVye dk ykbuj fy;k x;k gS A VSUVye dk xyukad dkiQh vfèkd (3020o lsfYl;l) 
gksrk gS A 
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2-0 bZ,iQih dk fuekZ.k%

bZ,iQih xBu ds nkSjku] çkjafHkd :i ls vory ykbuj ]ds lkFk ihNs iQksfYMax çdkj foU;kl ,d 
pj.k ls xqtjrk gS tgka ;g yxHkx lhèks fMLd dh rjg gks tkrk gS] ge bls fMLd pj.k dgrs gSaA bl 
pj.k esa jsfM;y ds lkFk gh v{kh; osx eq[; :i ls dk;Z djrs gSaA

fp=k&2 esa jsfM;y osx çksiQkby dks n'kkZ;k x;k gS tcfd v{kh; osx çksiQ+kby fp=k&3 esa fn[kk;k x;k 
gSA lcls yacs çkstsDVkby dh çkfIr ds fy,] ykbuj ds lHkh fgLlksa dks [khapus esa Hkkx ysuk pkfg,A

fp=k&2 jsfM;y osx cuke jsfM;y fLFkfr             fp=k&3 v{kh; osx cuke jsfM;y fLFkfr 

jsfM;y xfrt ÅtkZ]   RKE = 1/2 ∫ ρu
z dV

vkSj v{kh; xfrt ÅtkZ AKE =  1/2 ∫ρ (V-Vcm) 
z dV

tgka u jsfM;y osx gS] v v{kh; osx vkSj Vcm ykbuj ds æO;eku dk osx gSa A ;ksx RKE+AKE dks xBu ÅtkZ  
(formation energy) ds :i esa ekuk tk ldrk gSA 

3-0 ç;ksxkRed fooj.k

VSUVye ykbuj VSUVye dh IysV ls cuk;k x;k gSaA ykbuj dk O;kl 85 mm gSa vkSj foLiQksVd Hkjus 
ls igys ykbuj dks ruko ls eqDr ,uhy (anneal) fd;k x;k gSaA dop gYds LVhy (LVhy 1006) 
dk fuekZ.k 2-5 mm dh eksVkbZ ds lkFk fd;k x;k gSaA ,d dkLV yksM 60@40 lajpuk ch (59-5» 
vkjMh,Dl] 39-5» Vh,uVh] 1» ekse) mPp foLiQksVd dk mi;ksx fd;k x;k gSa] ftls cwLVj vkSj ,d 
bZchMCY;w vkèkkfjr fMVksusVj }kjk foLiQksfVr fd;k x;k gSaA LVhy 4340 ls cus ,d yf{kr IysV dk p;u 
fd;k x;k gS A LVhy 4340 dh jklk;fud lajpuk uhps rkfydk%1 esa nh xbZ gS%
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rkfydk % 1 LVhy 4340 dh jklk;fud laxBu 
rRo	 dkcZu	 Øksfe;e	 eSxuht	 ekfy"Msue	 fufdy

Hkkj (») 	0-38&0-43 	 0-7&0-9	 0-6&0-8	 0-2&0-3	 1-65&2-0

C;kl 90 mm dk bZ,iQih ;q¼'kh"kZ 60 mm eksVh gYdh LVhy IysV ls 13 ehVj dh nwjh ij j[kk 
x;k gSA fp=k&4 esa bZ,iQih vkèkkfjr ;q¼'kh"kZ dks fn[kk;k x;k gS A

rkfydk % 2 LVhy 1006 dh jklk;fud laxBu
rRo	 dkcZu	 eSxuht	 lYiQj 	 vk;ju

Hkkj (»)	 0-08	 0-05	 0-45		  99-43&99-75

fp=k&4 bZ,iQih ;q¼'kh"kZ	       fp=k&5 bZ,iQih (çk;ksfxd)	     fp=k&6 y{; esa Hksnu

Ý+yS'k jsfM;ksxzkiQ+ ,d xSj&ikjn'khZ gkbZ&LihM ?kVuk dh jsfMvksxzkfiQd fp=kksa dks fjdkWMZ djus dk 
,d rjhdk gS A ,slh ?kVuk,a fofHkUu {ks=kksa esa gksrh gS tSls dh cSfyfLVd] xfr'khy mPp nckc HkkSfrdh] 
fMVksfuDl] m|ksx ,ao fpfdRlk funku 

bZ,iQih xBu dks rhu pSuyksa dk mi;ksx djds 480 dsoh ÝyS'k ,Dl&js flLVe dh enn ls fjdkWMZ 
fd;k x;k gSaA fp=k&5 esa ,Dl&js fiQYe }kjk bZ,iQih dk vkdkj vkSj vkÑfr dks fn[kk;k x;k gS] tks 85 
mm VSaVye vkèkkfjr ykbuj ls cus bZ,iQih dks n'kkZrk gS A

4-0 fleqys'ku i¼fr

4-1 ç;qDr fleqys'ku lkWÝVos;j%

ANSYS vkWVksMksu 2 Mh @ 3 Mh xSj js[kh; gkbMªksdksM dk mi;ksx fd;k x;k FkkA ;g ,d Li"V 
la[;kRed fo'ys"k.k dksM gS] tgka lkefxz;ksa ds fooj.k ds lkFk æO;eku] xfr vkSj ÅtkZ laj{k.k ds 
lehdj.k gy fd, tkrs gSaA oSdfYid la[;kRed çkslslj miyCèk gSa vkSj vyx&vyx ekWMy ds fy, 
pqfuank :i ls mi;ksx fd, tk ldrs gSaA orZeku esa miyCèk çkslslj esa yxzsat] ;wyj] ;wyj ,iQlhVh] ,,ybZ 
vkSj ,lih,p (fpduk d.k gkbMªksMk;usfeDl) [kksy 'kkfey gS tks mUgsa xSj&jSf[kd xfr'khyrk dh ,d 
foLr`r J`a[kyk ds vuqdwy cukrk gSA dksM çHkkoh :i ls lain]Hksnu foLiQksV vkSj foLiQksVd ?kVukvksa ds 
ekWMfyax ds fy, fo'ks"k :i ls mi;qDr gSaAdHkh&dHkh bls (gkbMªksdksM) ds :i esa tkuk tkrk gSaA yaSxzsfx;u 
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çkslslj ftlesa lkexzh ds lkFk fxzM foÑfr dk ykHk gSa] dEI;wVs'kuy :i ls rst vkSj lkexzh baVjiQ+sl dh 
vPNh ifjHkk"kk nsrk gSaA ;wjy çkslslj] tks ,d fuf'pr fxzM dk mi;ksx djrk gSa] ftlds ekè;e ls lkexzh 
cgrh gSa] dEI;wVs'kuy :i ls vfèkd eagxk gksrk gSa] ysfdu vDlj csgrj gksrk gSa ,ao cM+s foÑfr;ksa vkSj 
æo çokg ekWMfyax ds fy, mi;qDr gSaA 

4-2 fleqys'ku lsV vi%

bZ,iQih ;q¼'kh"kZ ds la[;kRed fleqys'ku dks 2 Mh&v{kh; ekWMy dk mi;ksx djds vkWVksMksu esa fd;k 
x;k gSaA ,d ;qyfj;u & ySxzsafx;u n`f"Vdks.k dk mi;ksx foLiQksVd ds ;wyfj;u fooj.k vkSj ykbuj vkSj 
vkoj.k Hkkxksa ds fy, ,d yaSxzsfx;u fooj.k ds lkFk fd;k x;k gSa A ykbuj lkexzh vkSj vkoj.k lkexzh 
'kkWd voLFkk ds lehdj.k ds lkFk ekWMfyax fd;k x;k gSa]tcfd foLiQksVd dks JWL lehdj.k ds lkFk 
ekWMy fd;k x;k gSaA ç;ksx ds lkFk&lkFk fleqys'ku ds fy, pktZ dks dsaæ fcanq ls foLiQksV fd;k x;k gSaA 
fp=k&7 bZ,iQih ;q¼'kh"kZ ds la[;kRed ekWMy dks fp=k&8 bZ,iQih (fleqys'ku) fn[kkrk gSA HkkSfrd fooj.
kksa ds fy, mi;ksx fd, tkus okys fofHkUu buiqV iSjkehVj Øe'k% rkfydk 4] rkfydk 5 vkSj rkfydk 6 
esa lkjkaf'kr gSaA y{; IysV esa bZ,iQih xBu vkSj Hksnu ds fofHkUu pj.k Øe'k% fp=k &9 vkSj fp=k &10 esa 
fn[kk, x;s gSA izk;ksfxd ,oa fleqys'ku ifj.kkeksa ds chp rqyuk rkfydk 7 esa fn[kkbZ xbZ gSA

      rkfydk% 4 vkoj.k ds fy, lkexzh iSjkehVj 

iSjkehVj 1006 LVhy
fLFkfr ds lehdj.k (EOS) >Vdk (Shock) 
lanHkZ ?kuRo (th @ lseh 3) 7-89600 bZ $ 00
Fkksd ekWM~;wyl (dsih,) 2-17000 bZ $ 00
xzquslsu xq.kkad 4-56900 bZ $ 03
iSjkehVj lh 1 (,e @ ,l) 1-4 9 000 bZ $ 00
iSjkehVj ,l 1 0-00000 bZ $ 00
iSjkehVj DokMA ,l 2 (,l 
@ ,e) 

0-00000 bZ $ 00

lkis{k ek=kk] oh bZ 0-00000 bZ $ 00
lkis{k ek=kk] oh ch 0-00000 bZ $ 00
iSjkehVj lh 2 (,e @ ,l) 0-00000 bZ $ 00
iSjkehVj ,l 2 0-00000 bZ $ 00
lanHkZ rkieku (ds) 3-00000 bZ $ 02
fof'k"V xehZ (lhoh)  
(ts @ fdxzk ds) 

4-52000 bZ $ 02

rkdr ekWMy tkWulu&dqd  
(Johnson-Cook) 

'kh;j ekWM~;wyl (dsih,) 8-18000 bZ $ 07
iSnkokj ruko (dsih,) 3-50000 bZ $ 05
gkMZfuax fLFkj (dsih,) 2-75000 bZ $ 05
dBksj ifjJe 3-60000 bZ & 01
ruko nj fujarj 2-20000 bZ & 02
FkeZy uje ,DliksusaV 1-00000 bZ $ 00
fi?kyus dk rkieku (ds) 1-81100 bZ $ 03
vliQy ekWMy  
(Failure Model) 

dksbZ ugha

{kj.k ekWMy  
(Erosion Model) 

dksbZ ugha
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rkfydk%5 ykbuj ds fy, lkexzh iSjkehVj

iSjkehVj VSaVye
fLFkfr ds lehdj.k >Vdk (Shock) 
lanHkZ ?kuRo (th @ lseh 3) 1-66000bZ $01
xzquslsu xq.kkad 1-69 000 bZ $ 03
iSjkehVj lh 1 (,e @ ,l) 3-42300 bZ $ 00
iSjkehVj ,l 1 1-21400 bZ $ 00
iSjkehVj DokMA ,l 2 (,l 
@ ,e) 

0-00000 bZ $ 00

lkis{k ek=kk] oh bZ 0-00000 bZ $ 00
lkis{k ek=kk] oh ch 0-00000 bZ $ 00
iSjkehVj lh 2 (,e @ ,l) 0-00000 bZ $ 00
iSjkehVj ,l 2 0-00000 bZ $ 00
lanHkZ rkieku (ds) 3-00000 bZ $ 02
fof'k"V xehZ (lhoh) (ts @ 
fdxzk ds) 

4-52000 bZ $ 02

rkdr ekWMy (Strenth 
Modal) 

okWu ekbl (Von 
& Mises) 

'kh;j ekWM~;wyl (dsih,) 6-56000 bZ $ 07
iSnkokj ruko (dsih,) 5-00000 bZ $ 05
vliQy ekWMy dksbZ ugha
{kj.k ekWMy dksbZ ugha

rkfydk%6 foLiQksVd ds fy, lkexzh iSjkehVj

iSjkehVj dkWEi ch
fLFkfr ds lehdj.k tksUl&fofYdUl&yh 

tsMCyw,y (JWL) 
(tsMCyw,y) (foLiQksVd) 
lanHkZ ?kuRo (th @ lseh 3) 1-71700 bZ $ 00
iSjkehVj , (dsih,) 5-24230 bZ $ 08
iSjkehVj ch (dsih,) 7-67800 bZ $ 06
iSjkehVj vkj 1 4-20000 bZ $ 00
iSjkehVj vkj 2 1-10000 bZ $ 00
iSjkehVj 3-40000 bZ & 01
lhts foLiQksV osx (,e @ 
,l) 

7-98000 bZ $ 03

lhts ÅtkZ @ bdkbZ ek=kk (dsts 
@ ,e 3) 

8-50000 bZ $ 06

lhts ncko (dsih,) 2-95000 bZ $ 07
laihM+u va'k ij tykvks 1-00000 bZ & 01
çh&cuZ cYd ekWM~;wyl 
(dsih,) 

0-00000 bZ $ 00

,fM;kcSfVd fujarj (dsih,) 0-00000 bZ $ 00
rkdr ekWMy dksbZ ugha (gkbMªks) 
vliQy ekWMy dksbZ ugha
{kj.k ekWMy dksbZ ugha

fp=k&7 bZ,iQih ;q¼'kh"kZ la[;kRed ekMy 	    fp=k&8 bZ,iQih (fleqys'ku) 

fp=k&9 bZ,iQih xBu ds fofHkUu pj.k
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bZ,iQih ;q¼'kh"kZ dk fleqys'ku

fp=k&10 bZ,iQih }kjk y{k; Hksnu ds fofHkUu pj.k

5-0 ifj.kke vkSj ppkZ%
rkfydk 7 ç;ksxksa vkSj fleqys'ku ls çkIr ifj.kkeksa dks fn[kkrh gSA ç;ksxksa ls bZ,iQih dh xfr 910 

ehVj @ lsdaM ntZ dh xbZ Fkh ,oa bZ,iQih dh yEckbZ ,ao O;kl Øe'k% 65-8 mm vkSj 49-4 mm FkkA 
tc bl bZ,iQih us y{; IysV dks 60 mm eksVkbZ ij ekjk x;k] rks 47 mm dh Hksnu gkfly dh xbZA 
fleqys'ku ifj.kkeksa esa] bZ,iQih dh osx 1154 ehVj @ lsdsaM ntZ fd;k x;k Fkh tcfd yackbZ vkSj O;kl 
Øe'k% 67-6 mm vkSj 43-6 mm FksA IysV esa Hksnu 43-5 mm gSA
rkfydk 7 çk;ksfxd vkSj fleqys'ku ifj.kkeksa ds chp rqyuk

iSjkehVj ç;ksx fleqys'ku
bZ,iQih dk O;kl (mm esa) 65-8 67-6
bZ,iQih dh yackbZ (mm esa) 49-4 43-6
yackbZ @ dk O;kl vuqikr (L/D) 1-3 1-5
bZ,iQih dk osx (mm @lsds.M) 910 1154
y{; esa Hksnu (mm esa) 47-0 43-5

6-0 fu"d"kZ%
bZ,iQih xBu vkSj Hksnu çfØ;k dk vè;;u djus ds fy, fleqys'ku fd;k x;k gSA bl rjg dh tfVy 

?kVuk dh xf.krh; ekWMfyax djuk vklku ugha gS] ysfdu daI;wVj gkMZos;j vkSj lkWÝVos;j çkS|ksfxfd;ksa 
esa cgqr T;knk fodkl gksus ds dkj.k ge fiNys dqN n'kd esa] hydrocodes ij Hkjkslk djrs vk jgs 
gSa vkSj bu lkWÝVos;jksa dh enn ls ;q¼'kh"kZ dk fMtkbu fd;k tk jgk gSaA fleqys'ku fofHkUu ?kVukvksa dks 
le>us ds fy, dkiQh mi;ksxh gSa D;ksafd fofHkUu ekudksa dks ns[kus ds fy, bZ,iQih xBu ds fofHkUu pj.kksa 
esa fleqys'ku dks jksdk tk ldrk gSA bl rjg dh tfVy leL;kvks dk daI;wVj ij vè;;u lEHko gks jgk 
gSA çk;ksfxd ifj.kke fleqys'ku ifj.kkeksa ds cgqr djhc gSaA
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