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CRYSTAL ORIENTATION EFFECTS IN PETN EXPLOSIVE WITH 4 GPa SHOC'KS

J J.DICK. D. R. PETTIT. and W. J. SPENCER

Reaction Scicniee Group M-9. MS P52, Los Alamos National Laboratory

Los Alamos, New Mexico 37545*

Shock initintion of detonation has been observed in PETN crystals of - 110 onentateon an e low
~hoek strength of 4.25 GPa. This result explnins some observations by other workers ar Los Alamnos Na
tional Laboratory that were considered anomadous. Chemubumineseent emission from e <hoek medneed
decomposition reactions has been observed nsing OMA spectiographis, photodiodes, and inage renss

fer caanerns. The emission is not seen m o the insensitive otentations. - 100 - and - 101

tions can deform nsing the prunary slip plane. (1104,

There have been indications of anomadous decom
position nenr 4 GPain previous work ar Los Ajunos
on = 110+ PETN ervsrals Shock wave velocity iea
surements by S, P Marsh recorded anomalonsly high
viloeities on sorme shots. PP M. Halleek asd Jerry
Wackerl: observed o pressure excursion ar the npaet
fue = about 0.3 s adter tppact.! A wedge record ob
tnd by B G. Craig shows an unusual transition to
an ntermedinee veloeity D Vier found brightness
teperatires from annge tensitier camerno 12CH
photos of 30 4000 K

We deenled to do o wedge experiment to venfy
Criag’~ resalt - Our erystal was thicker than his: ve
alts are hown i Fig 1 O pecorsds shiow a tian
sthon toanrermedimte eelocy followed by nrranst
ton tadetonation Results for ran ta detozntion for
all pressures are dispinyed i Fig 2 melndinw, Criog ~
wenk ¢
amat 06 GPaand horter than at ~ 5 G aovery un
i donble vngeied behnvior - Thas belinvior i<che
aeved b doe o plastiory efeetsthint anee e
FGER beense s s the shoek dres<at solpel miax

s tesolved <hem sressosoaclneved U The devia

It <heows that the ranat 306 GEPays< the e

e s peeses are heeves] to rn||l|||-u- abiove This drea

vl s wenk bietle inntenial

I pre Ciomns woarg we nehieaged vl sk mitia
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ven ar aeher Jooek resses oyt of

AL anentatione e el v e e e
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o these anenta

thi difference in behiavior nimong orientations near
LGPy Snnpshots were taken with the shoek 0 5 i
N2 e and 2 a0 3 s into the explosive. Suh
~tantial light from chiemiluminescent emission wis
recorded froma - T erystal bat noue fron !
101

. "l')'.‘ill\ls recorded oy

Jiwent crvstads of - 100 - -

110

«orientation:s
Enussion thienee from -
il with 10 ns exposures grew hetween the twa snap
~hot< e a manner consistent wirh the pressare peeord
of Ref. 1, il density ar 0.0 8 wits 51X tines grenter
than at 0.2 us No spatial strueripe to the egussion
was diseermbic - Spatial structire pasosinted warh mh
abatie shear might be expected in pssociaion with
"l lugh strun rate pliste low ta exg i the unna

tion Spatial resolutio: was shout 70 0

Erinssion and nbsorption UV /visible spectra linve
Lo - and - il

ties Speetenl datn wege taken beginmng at 0 17 and

heen obtmmed for both - s urienta

s after Shock entey for about 013 8 Pt
v reeonds of the tatal tupe gesolved einssion were
also tahen Viet' s 1FC photos indieatesd that - ool .
vrestads enntted hight bt at Jower levels thay - 110 -
ar 22 G Bath onetstions are an the setisative
oy ot having {110} planes avmlable tog <dip b
i (LI}

IS ore sensihive than -~ at hagher e

v Faneeasn ash wbe ploon cpe e were
iadar for bty omentation s A0 36 Gk oo there wae
Tl

e tiot e tees Che ceabide wyth mten-<poy o

aered el of the ;|||--n|lnlul|| v at 320 g
L

e oy e thint ancondet of mowpntaede e bar

v ared date tppees Thsces o topeconid e o,
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FIGURE 1
Werlge records for - 110 - PETN Solid line s 13 G
Craugs tecord at 40 GPaG dastus] sned dorted lines are
win records ot 4,26 GPa,

hight senttenng o molecular absorption The <ouree
1~ ot known. but 1t s sanlar o whiat we have seenn
snpphure ar 12 5GP This s where plastie fow b
gins i ~apphiare, o (b in posstble thee the light exune
rowan PETN 18 s relnted to plastic fow
Enussion speetra at 3.5 GPiowere stiong across

the vimble Levels were low at early tune o i keep
g with the FC amd photodiode peconds 1 Fig 3
Atter correetion for sped tiographse etliciencies the
vingssion s stoongest i the UV oe 360 nim or shopte,
waveirngths  Duta were tuhen with the shoek par =
wad through the crvstal, sl coanssion wns viewed
hrongh mshocke ' PETN wlueh et off enussion ar
120 e Ernsson tdinnee wis shight by lngleer fin

ol than - 110 Thav s surpnising sinee - 110 .
~ tnone sensitive at ngher pressies Fhos the ties
pectral i mmation an doched PFTN Usjpe Wien
aw e peanite wontied indieone - hlneks Yody oem
wrature of at east SN K The calenlated shoek
voinced Ymih temperntne ppe dentme PEIN o
ooy eeecthan Tt Tl <O L vagae s iarh
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FIGURF 2
R histneee 1o detonamon v <hoek stpess for - 110
PPETN Dumends are dnta S Ref 2

smison s tot that of w black or grey hody Iather,
*lus s strong evidenee that we nre ohserving novegquy
abiezu chenulummeseenes due to shoek mdueed e

COosItion Illll'llll the nunanon |rocess

Phe photodiode tevord (Fig 31 shows that at
126 G tetal enission: reaches s mnxmmim
abont 09,00 This ix close 1o the classiend mdnetnn
" for thermal explosion at b 26 G derrved from

shoek and detonat on velunines fin PETSN
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