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COMPOSITE LINER DESIGN TO MAXIMIZE THE SIHOCK
PRESSURE BEYOND MEGABARS

Hunn Lew
Los Alntnos National Laboracury
L Alatins, Noew Mexia, USA

Avamg e selid liners made ef a single materal whick are vnploded onto a turge! under the
same driving condingn, the alvmimum lener produces the highest shock prussure. e propuse
the composite liner design which can incrense the shock pressure scveral imes over the the
best pesformunce obtamable from au elunamnm hner. We have also devidoped a generul
Jremilation 1o aptimize the composite lincr design for any driving current. anid derived a
sel uf very u-rfu[uralmq relahanis  Finally. we present zonmic [-D simulationix of the optimal
vetpostte hners (o be fielded at Peyusus and Procyon i the npecoming meyalar erperime nts
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utaterial always maxitizes the preswure for all
valuew of u,. But for niulti-nicguhar presanres or
higher, this is indeed the case, This follows fron;
the fuact that, for m wide variety of inaterials [4), ¢ Ix
aronnd o few mim/ye and 1.2 < 2 < 2. At high
megabar prossures, v, in lurge enough so that tha
tenin guy dominates aver 2e in Fap(7v) anid
comiequrently we havy

P~ zpmd. ()

This ctisures that /2 is the maximum for the
materiul with the highest value in ps at any v, In
the suine approximation, the shock preasuro
between two diffecent winteriale beliaves like
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IV. Joule Heating Limitation on Liner
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entnplivatenl votlww the sllTusion e I Tester Ui
the inploshine Vitne, Tu general we o i expoeet
Lhe tumperatiire distribntion acrosa the liner (o he
unlforin, bt rather o licreasa immtonleally
tuwand outahle. To witnplify the foruntlation, bt na
voshder & pure liner and assitne that the
testporntaire ba uniforinly distrilinted. Slueo
¢inllation Jona is Logligitde, Lhe Wline alepemilonee of
the lr temperatuto in glven by the cuergy
bulates: equntlon

R(OI*(Odt = me(11dT’, ()

where ¢ in the sperifle hent of the Biner winteelsl
amsd [ the pwistanse. o term af the redistivity o
Al density p, we enn fnpgente Hie ahove iy
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whertes T in sl fnitond trinperatine. Notive that the
tight hiatel sidde: tn anly o altite function of Lhe liner
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T(t,) = T, we conntrain the liner mass to be o
function of the collision time ¢, na

Hl 1, "
:—’5.[, I*(t)de = 9-5‘-#. (1)

For pure liners, a rensonable Hmit on 7, in the
welting point T;,,, since the solld phase winintaine o
sharp shock front. The relation dorived in Eq.(14)
is still uneful aven when wo deal with the coalintie
nituations In which the tempernturs distribuion is
uwol uniforin. n this eane wo shonld wet the limit an
the tmnperniaen of the itmide liner suefnen, deantad
hy T(t), whivh Is the coolest at any time sines the
cuerent Lo (0 diffuse pndinbly inwaal. 1o v easy 0
s Uit we cun wtill wrile

]
;%,A 1t = (I01), ), (1%)

except that J now has a woak depeudence an m.
Oneo we sct 1' to a limmit Te ot t = ¢, (1, 1nt) cun
be determinad by using the §- L MIUID code to
compute the left hand slde of Eq.(1h). Luter when
wu apply the above rolation to optitnizu the liuce
inass, we only ueer! to vary m in a nasrow tonge
around the aptimal aojution. We ean ticrefora
reprenent g(1%, m) an a canatant plus a small linear
ternt in m and detorptdne it by juat two code
ritnulntions.

Aununtg ull inetuls, cpirically sloginnn hias
the highest value (unly copper is n chwe sl in
vhe ratio Q(Twm )/ o, whete Q(Th,) in the action to
the melting point. e Winw of @Q(Tin )/ 7, the
whetnitn (v aloml of ather henvive nnetuly even
mwore Loy an extin denwity {netor. Weing, Eog (14) the
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eruation LAARRL “lill‘ Fap (H), wir e thnt thin
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V. Composite Liner and Optimlaation
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