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l)E03MPO!iIT13N OF E!:ER[;E1:C YATERIALS ON THE FIROP-WEIGI{T- IXPACT .MACHI?iE

1NTRODUCTION

Greqory A. aunrain, lht=udor.a L. Mcl(lrlflfty, Thomas Rlvera, (;@ne U. Taylor

LOS ialamos Naricmal lahcjratoryl (.rnil +rsicy of California

Los A15F,0s, New ?leXiCO 87545

The (irop’.~elghr i~.pact r,,st is ?,eavlly r~ll~d upon for Ir?irial
Chdr~CCFriZ~tiOtI Of ]~MitPd a!nount~ of new t=nPrq@tiC matprials. The
mechanisms for reaction of t=nerqetlc marprlals on Lhe drop-weight r,lachine

ar~ iarqeky unknown. Parr~y ●s a consequence of this ld~-k of undt=rsrand-
Iinq, results obrained on tr,e ,irop’~eiqht machine are otcm mislr=adinq and

‘inconsistent. we ar~ Invrsr,igarlnq ,Iecorcposltion of ~xplosives on the

ldrop-weiqht machine using radiomerric ,ind spectroscopic methods. Initial

radirmetric resulrs revpal (-(;nsis~ent, sequential ~mis5iorvi for specific

~impacted ●xplo91ve5 :hdt may cmrrcspomd to rime-rrsolvt?d t.hr?mlcaL
reaccions. A method r{? .lLantity Thr Pxtr?nt i)f an lmpac?-lrlduc~d rtiacti(m

u%inq rad~oqraphy 1s dlscIIssPd. I.imited results have al!to hr=prr obrairrrwl

,’orrt?latlmr between different drop w-iqht I-lm(’r

machln~s seems ro be rh~ r!xcep: ion rarhr?r rh,m
r he rulp. For example, Fiqure 1 11515 HSO
VAIUPS (that heiqht [run which J t“allinq W(.i,lhr
,.,Iu~er rxploslve reaction 50\ ,~t rho t imp) I,)r

5ome r (mvnon rxplosivP9 tP5tPr! ,i r Ldwrrn,.,.

l.lvprmor- ‘;.ir lonal I.tiboratory (1.1. !41,) In,!

1.0s AldM05 Narionai l.dtmr(’tory (1.ANI.). ‘rl),. ,,,,.

,,t I ‘) kq ,.iriqht .lt I, I,!JI. .-mnp.+rpd II} i ~,’) k,~
,..,r-i qhr us~(j It l.Afil. should 1111.tatP lrnp hrlf~hr

1.It!(>5 (>t appr(]xlmarely l:). (Iltv Ioll!il y , rh.i’i i,;

III r !he (’rise. ‘rh@ Hriri!ih Impd(r :~erl!ill Ivl?y

lr~l . ~)r Kotrpr .re:;r , ,JIv,.+ yPl ,+ (lilf,. rl.rll .,.!
,,1 r,.!;lilr~.] Prr~hlr4ms ,,t r,.pr,xlu, Il,lllly II*

Illrlht.1 ,lu~(]r.]v.trmd hy a la(. k It pr,]l,,,-,>1 1111
,;, \mpl P I,rr>pilrtll I,m d! ,111 lt.r~.nr I 11)1,111 ~1 1,, .

l~drri(.lr. qilw, l$t.r(-~fll \,lJ](!s, ;,Im~Ilr tl,~lllll :!;/,
f.f(.. ,ar- all Va[lltblrq lhmr ~)r(]tollrl(!iy 1111-I ‘
mxplt)slv P nrn~lf Ivlry yrt ,IIP TI’jr .I(l(!I ,.-,,,IJI! :1.,*I,

reporr lnq 111,() , ,IIIIP_. Tt115 ,lr.tlrPc III ,11,8v-l

t,ilrlty In a t~~r J5 (rlicl,ll .I-I IIIF ,11, ql I..fil IbI
kpa-t I ,-r I* (Ilstlirl)lnrl. “[’)) 11+, III 11>1I T ~lrv.-

! ,.Prl ,l,hslr in 1111.I I.,bll,>r,nlb>l y ,111,! ,11111.I .;4 ,’’,”, ‘
t,, l>t.t~pr 117141Pr91rIn,i IIIP , ll~ml~rt y ,11 o,llrr :11 I II

I !lP Imll.11 I ,!1,1,hlrl~ ‘dIll 1P ..,mlr ilf>(lft.,,i I: I,.
!,l. r.n ,!,,111-, I IIF [11111)1@ill I i I.lr I I,mI 11,.,, I:v I.41.

‘n; JrrENT lrr.:!;KArr(:ll

h’lfl)lln .!1 I at-c AI,lII1, I.4 tlave ,PIIIVI 1,,1 II

III 111/llJ,l 1111111 ,.mi, i.. l,vl Ir,wn Impa( l-d I.11,.111101I

,I:IIVI IJ1-r III ,Ira .tllmiq,r f,r l,~IIPI II IIIIPI.. IIIIUI !!I,
,11.1,,l”l,, ,,\l If,l, , ll,,m!~tfy a,,., llr I 111,1 ,,,1 I Ilf,

,!1,,1’ ‘Wmlqhl !111.1! I ,,1, 1111,r.. ‘I’1ll... #. ,! 11,,,1 ,,,

11- lllvll!Pd 1111,, l..if~ I,,lllu. I Illle Ir...,,l,,,, I

I lfll, ,mml ,y .bll,l I 1,!11. r,, -,891v#88\ ,s, .1.,.,1,)1, ,,,,., I ,

“1’Y
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lirpi~rfn~. In the COIII:; I? ot rdd~t)m~:r Ir’ ,w)rk

conducted with rhe drop wt!iqht lmp~f’t nw.h lne,

+--4
.1-----

U ‘-Inmermref —-— fitctlhncoom Armal,t,mr,lllm, ,,nl, ”,l”,

I: IO;IIHF .. I.:XI, I(RIMI,”!I’I’AI Al”l’Al/A’t’l l,. l. f,li ltnl,t,,r~vrwv

Mlrrer

Striker

FI(;IINE 1. 14(1111FIEI) KXIJEklMKN’1’Al. ANVII,.

I.:rll Iy r.l(!l,w~,rry I 1~,.111I ,, Ir)(ll(llto,l ! )1(,

,Ill,)rlt II y ,,1 1 l’1l, ! l,l,~,lllt’1,11 :,, ,111 In:l,mb,rml
I, XI11(1,, IV(. vtlr II*,I !1!! .1 111111’11! ,11 ,,1 11,,[,,1, I

Ilvltlhr , ‘I’hI II., !,, !.11 aWaI: ,ill,rl ,.,~Iw.:~ I,r IN, .,.1

]rllr 111,:11 lrlrll(,Cltt~r (It ttIf. (.xr,,rlr ,)1 ,111,111’1,11

,10., , )11111,3,,I I \,ll, . A ,,,,1 ,,1 ,.xlj]8,u;\\,,.,~ ,.xl..l,:,iv,.ly

11.,1.,1 ,11 1,(1., Al,ln;, l,; w,I!; I.1111)111.I r.~1 I II \llll),, o * I 1s,,,,

,1 1 klj 1.41.I ,1111 ,,rl ,1 :IILIIII I II. (I III t)ll .41. I,jlll 1::111.11 I
V,,,,, f, 11,,! 11111rll,, 1111,11 11111-.lr,llr.d Illlllt ,.:I!I,.1101

11,1811111.11. A Ill Ill !,1 ,Ivt,r .I,II,II l!)l, )1 I 1,11:~

,.~,!l,.,ii,ltl 1,11 I’1(’I’N. ill ,Irl,lll.lly 111111,:, V,, l ,.ll, ,

!Il, q, 111,1,1111 l.. ..llIIWII Ill l“1.llllr ‘,. At l,,,l,;r f !V1.

,1,1111,. ,Wl,l 1, ,-!.1!10 .11 (,.1( 11 11,.liltll “N, , ,1,,,...”” ,.w,r o.

!,,, 1,,11, (.!1 .111111,1 ,-/1’11 -! 1(,,..,” .,! IIlf, I,,wr,,ll ,Ir, ,l,
Ilr. 11111 ., Ill t 111,,.1. 8 ,1,,1.,, ,, V.1111,. !11 ;r.1,, I lIIIIt

!.llll,.,. 1,,11 4,1,! Ivl, lml, p.ll 1111!1 1111. IBm!,i,.i,bll 111,1!11111,,1

Ilovl: -l,’@. . . . AIJI,.tIr,I\~ Iy, ,111,11 It, s\, jll*,. ,Il,,av,,
.;, m,. Illrr,,.1),11,1 v,rlll,, ~ll,,vl,!,, ,.111 I II I,,llr ,.llr,r,ly

1,11 I,llyl.lflrll 1,,11 ,11 I 1,1. al,,, ,wII.,,..1! I,,rl ,,s.,, I I,,,)

,111,1 ,111, ll.lllr, 1,.1 I;r.,1 Ily .1 ,.., !, ,! ,,1 1,. .,..

, ‘,ll. \,l, sill 1111,$!1111 ,,1 ,,1,,1,,,,1, ,1,. Al I,,w,,r III

I! I, I, II II.,, .r 1,1,.,lk i,, I II I.; ,wl!f. r,, I l, Ili I 1,,.1,111, ,,,1 It

!Ilf. t.RI,lI,.,lv,. 1,1.,I!TIF; l,, ,!r,,l, ,,11 ,.rl I,lly .1 II

!ll, t 11,.1.,111,1 11.)1! 111,1,111! “1111.! 1. l’1 .111 1/

17,,11. .11 Iv,, ., I 11,,. !11 I 1! \l,l, : 1,,,1 .r, I ,., ,,!, !ly t B

,1!1.11 III! ,,*, 1,1,,1..1.1.11 Ill II I Ill, .!1. .U:,l.. ,.ll 1,,11
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lF,SS sensitive to ope?aror and equipment-related

irrmrr~isrrncies associated ‘wit.h ~he elertrOnlc
ear . In tlh? rariiometric merhod, lonq-rt=.m
equipmenr fluctuations such JS a Loss (IF sensi-

tivity in the I-’MT, would be chardcrerized by
shlfrs OE the ir,tr?qrar.ed llqht curve IIp and flown

,.Jirhout dffe.:tinq the point. ‘where r,he curve
hr.-.aks. Lrmq. term Fluctuar.lrms in rhe sen.sit iv-
ity of the clecrronic ear currmrly in use can

dllow m.islr?adinq H50 values to be pubiislqp(i.

Furthermore, impact characterization of propel
iants, ,.Jhich occasionally do not “pop” ,;n [hr.

Impa!:t mdrhine bPc,Iu5e of their slow .arp of
r~acricn, rniqhc hi. irtiprOV~d. Mt’ore conc]lisinns

ran be drawn rpqnrriinq the pracrlcality ot this
method (1E characterization: how@vPr. moro ,,;,}tk

must tr- done to assure test prr=dicrions ,irP irl

aqrr!Pmr+nt ‘with hi~torical knowledqe rrg,~r[iinq

sensitivirtos of m-nnron enerqetic mar~:ri,lls.
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chemical emissions can be identified, :;.>me
mechanistic irl~iqht reqardinq impact induced
deccmpo~ition miqht be obtained.

Eauipmt?nt. The experimental apparatus ‘Iseri In

t!}is !irlhly 19 ci-scribed in Fi!3ur.? 6. A httur.

cared. tu~ed-sillca tiber-optic bundle i~ used ro

ronnect the drop-harrrmr apparatus ,wlth a 0.25 m

.JarreL Ash sp?ctromecer and a PMT. The PMT ,M!lp[l
fier/ciiscrirninatcr ?ection. already iii=%cribeli, is

used ro prcvide a rriqqer for a Tracer xorrhern

TN6~O0 Optical !nultichdnnvl analyzer .i)MA) and
TN6143 Vitiicon-array detector. Hy urililtn~] *
T!161J0-1 pulse amplifier/driver, iL is ,wssible ro
qate th? detector ton and off to brain ‘;p@rrr,i

iiown to 150 nano~econds pul<e ,Wldrh. Uy vlryinq
rht? delay between first emission ~n,l F.lhr ‘iprrtrm

acquisition, ir !s possible t> Jt)tairl
t l’ne-re~olved emission specrra.

op,, cal MUIII
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,. .Illln, nt!rmpl,m l,, , ,1,1.111) ,.l!ll, \,, \,.1 ,I,fifl 1,1

II(W Mllar PII ,.npl, !!, lv-.r II ,Vr. ,!,,.1 Wl!tl Ilril-rl
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‘nl ill I.rl) ,111!.1 Ilally lf,,!ll,~ II t~ll,llll.11,$ 1“



Feak in question. NTO cmics ~rronqly ar 5839A,
yr?r the sodium and pcrras5ium sal?s ~f !JTO 5hmJ no

emission abov? black body in rhis ar?a.

Thus che sourc~ of ?mis!ricn !r, rhc ‘,R3,)A

r~qion h impacted I=xplosivps is probably not
sodium. Positive idt?ntiEic,lcion a: the ~~isslon
source is impossible. The peak posi!ii:n !C-S

correspond closely ,wirh a hlqh prpssbrr! ,-1- ih,8)

r?mi~sion attributed ro carbcrn radical rr?cambina

r ion, P.q., [C(3P) + C(IP)
this ‘%l’~llkel~f

) C2S

rhe emission source xere C2=, I
explain the effect of stronq ,>xldizers on the peak

Intensiry. Orhr=r invesrlqators have Identified

(-2” @mission From rletonatinq .,xplosi,~~s, but have
identified nurserous peaks in a band systrm rarher

than a sinqle e~i;sion.q,l~ ‘dhy, IC rhis
instance, only rhe Cj” [6,8; wn15510r, ;,>u;d ncc,Ar

is not known, bur others halve oh%ervt=d rhi5
phenomenon. ‘i

Ncr other rrolrcular emissions ,Jpre msistent;y

Lrlent it led. !iitramin~s crca~ionaliy show-d d
srronq OH banrt ar 1054A, but no patrprn t.,r appear

dnC@ was lilsc~rned. TNT -xhltrired ,1 +hou!dr!r ar
4315A above black body rddiat!on A srronq :“:11

system beqirm at 4315A, but no ,>rh~r pr=aks in rte

~Yst+m were ~>bservpd, ihus lntini!lv~ issilnxenr
is impossible.

, “[JN(,I. IJ!; ION

warranr.ert. At rhis Laboratory, resear.:h
examininq .emissirrn from explosives subjected ro

iaser induced decomposition is Under’Ady in
,.-,mjuncr ion wirh other projects.
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