
I 

- -,. .. .--~ 

Tlri~ ;:-:I..J\0l:'v-PLA.STJ.C RELJ::ASE BEl-.lAVIOUR OF MAG.NJ.~SIUM A 1..' 80 1.<:'0 23: 

__ -"(,"'I, 

MAG~,::S,UM ~.-
BLOCK _ jr-_-----l------ EPOXY LAYER 

" . L ______ -l 

Fig. 1 - Arl'a ngernent of rnagne siurn 
block and flymg plate 

7he ;-t.:.G~c ;Jc~wecli the flying plate and tne 
lJ :.Jd-;. i~ aGJ"L.::-,,(;" ~.'I a~; Lo aCiHCV(' pbne (:0111-
.~;(Ji1 . ~.'; f',Ll ;'C :$ ~,,~(;W~, j-,ow ll,e :-;Ilf)\~k ;i IlU rc
;\,~~t.SC waves J).n/.)al·:~jl.(!. The side:.., and iJac~( of 
the bloc~( are suilic:cntly rCl'1ote frorn the 
transducers [01" rcflected waves not to reach 
t;.em until tIle DH.::aEjUrements are completed; 
>j~ln( ' wave cur .. ci~~i()i1s are tbf:relOrC m<ld,tall1ed. 
'.\ .. e im;hlcl ur ~;le l,;J.tc on the blo<.:k is deter ted 
l,y Cap1d(. 'Ufll·:crlt., .. 'n': ::;wh<.:h p robes £1U::;,l wlth 
,,~! :,UT),lC(;. : .. e~l.l.ll l'OU,1d tne slluare n~gi()n 

'J:' ~Ll H.I "'i~ jj~.l; t' ,c.,IC'Ii.Uli~ Oll.: block i:::; rccov-
1' .. :1;<\ ~n 'n".· i))\ ,:(' ,lllCi JUCI::) n~,L sll(JW _tnY slgn 
{)J. 0C"U);;(1I;,. 
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?'i.g. 2 - Details 0: transducer anu 
Insulator (not to scale) 

to a release wave, which would have to travel 
at nearly infinite velocity, but is somehow .:l.S

socidtecl w11.11 the shock front. Aaempts i.O re
late thi s Lill 111 stress to ieatures 01 thE:' G2sit;J'i 
of the I.'XpC r il11ent, such as the shock d11i.Jt.u;il1Ce 

of the iltSuialor or its L:lickncss for exaILl,~eJ 

have nol been sLiccessful. lL could. then'lure, 
IJe duc to elli1cr ~Ol.!le OUler prOj]C.L'lY oi :>1'; 

epoxy rc.sill inSlll~lt()r or to t1h" :"1a~;lleslL;.n .tlloy. 
In a few I.:!xpl!riml.;nts til(' glass lubmg and tile 
resin '\\ ere replaced by thin ?'~F'E sneet; L:02 
profilcs 11"0111 tlh~s e shots tenci~d to bllUW " .:3"1:
ilar Sil.p.:., but not when the rnagnebll .. m \l"~LS re
placed uy Clluminitim. A .similar p.·c::, sl.ll'c-,,-ime 
profile r .. a.s lJeen rei)Orte(i in steel ! 8~ . 

TIH' stl"CSS c.rop due to ~.:it; rel(~ase \''. " 0 
begins at aOt)ut ~.2 micrusecc'nds. ';"ne :.'.j .. t. c~ 
the rel.;ase wave i1as a. velocJlY of 7.31. 0 . .:, r:.m/ 
sec rel~i.livc to d:e 111ate .l.' i<ll.. ·,;.'Iiich lS 30':': .• ;;r .. I2'':;'' 

than hya.roc1ynamic theory W0dlc. pl'c c·; ic-.:. ~, .. out 
the same increas2 as has been est.rllateCl~,}l' 
other materialS :2 -5 ]. This hisner \'e~o(. ~ , 
means That tiH: l')lj 01 L1l' l'eleasc wave ht'.u.ic 
caten "IJ v·nth ill.; shoe,,: ;c~ ,i;L·,,; ;iVl' ;J1 .. ,. 
t!Hcknc.·.·,'~s 11,[0 ,i,(' bl'J\.: '~ Ill: ',. ,j.). :.1""'" , 
preol.,::C:(! i.Jy iljT ul',')C,yn.""I .ei. .. , i~'y. /j~ ,,) . ' )I, 

shows ;:. t.Yi.-:-tc..t.i 0bcHiUr:)'am <i.l LV,,; A~J ~.IL ." , •.. L: 

thic1("1c:sses. 


