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THE STATUS OF FJASH WDIOGRAPHY IN THE U.S.A. TODAY
AND FUTURE POSSIBILI”I’lES

L. BRYANT
Nondestructive Testing Group, Los Alamos Sci&ntific Labora-
tory, P.O. Box 166? Los Alamos, New Mexico 87545

A sample of presently employed flash x-ray generators
is given including low-energy, commercially available sys-
tems and high-energy very specialized installations in go-
vernment laboratories. These J-lashx-ray sources are com-
pared as to radiogr:.nhic characteristics, Imaging tech-
niques and materials are surveyed and compared as to their
advantages a;ldlimitations. A variety of applications of
flash radiography are cited including explosive, ballistic,
diffraction, crash injury, and fuel injection. Probable
near term advances in special technia es are mentioned in
tine radiography and film image enhancement. Possible fu-
ture de~’elopfientsare spc+culated upon such as flash radio-
~ra!hic :~pplications of computerized axial tomography. The
rc’cl.:ltreco~nition of flash radiograp’ny at professional so-
cie~y conferences is reviewed.
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TABLE I - SA?!PLES OF FLASH Y.-RAY GENEW4TORS IN THE U.S.A IN 1978 :
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This primarily concerns the
smalle~ flash x-ray generators
riinir~l radiation output which
quire fast films and screens.
more intense radiation sources
a much wider choice of imaging
rials.

The fastest intensifying
sc:-eenscommercially available

wi h

%e
have
mate-

for
flash x-ray energies from 150 kV to
1 MeV are given in Table II.

The fastest intensifying
screen readily obtairlble for a
2-Mel’flash x-ray energy is a Du-
pont hDT High Plus-3 screen, a rela-
tively thick phosphor of Ca\#04. It
can offe~ additional speed galrs as
a I:ck intensifying screen at lower
en~:-gies. Its thicker layer means
sore loss of resolution.

The two films which fi-Idwidest
zpplicacion ~+~herespeed is aramount
are Kodak X-Omat Type R fil:. (XR)
and Dupont’s Cronex 2DC Medical X-
Ray Film. For the flash x-ray ener-
yies r~n-ioned above, the Kodak film
is f~::~: and of hi~her con[zrast
wh!le zhe Dupont film gives finer
definition.
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sprays arc of~LLn opaque Lo li~;ht.
Wh~n th~rmal gradients are present,
hc ~graphic techniques are affected
b:, nhase shifts.

An S5-”:V flash x-ray tecltnique
ovtifcame t; se limitations ana
yielded inf rmation about the 1 :-
tern and d~nsity of the fuel s~;ays
and their droplet distribution.

TO Diffraction Systems for Materials
TniKE7 ‘—-
‘—-~ofessor Robert Green, Jr. of
The John Hopkins University has used
flash x-ray :\’stems to a:hieve flash
x-rav diffraction Datterns from ma-
teri;ls undergoing’ rapid dynamic
loading. The flask x-r~y equipment
was from llewlett Packar?- and oper-
ates at 150 kV with either tungsten
or molybde~um target, beryl;.ium
k-indow x-ray tubes. An electro-op-
tical device incor~~rating a three-

inare intens~;iez- auted as asta~;e .,
‘?tec:.or...

in 1:J75 Green recordec the
first x-ray diffraction photograph
of an alumlnum, ~haped-charge Jet,
‘.-ilichh’]d a cros; sectional diane-.
~’rr-. .-.l,l]~l-o>.~T~c”lt~ly 5 mm as deter-

wine.i 1L-oril~ scp:-:rate flash radio-
graph aK 300 kV of t}s metallic jet
Analysis of the tran~mission, flash
x-r.v c?iffractiol?pattern of ~he
~,l-l.~;:~:?,~:nj~c i,~-:,~ic,]i-,~t~;,q~it ((jn-
:is:.edof a ~,’trLicu”. !LcId s~>li.cl v.i!;h
a gi-ail?size dis~rii)ution r~:.1,~.ing
from about 1 mm down to about 0.01
mm.
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of the ilasn radiography is to qua-
l;.~atively and quantitatively muni -
tor the behavior of the projectil ,
armor, and related fra~ments as L .e
projectile approaches, penetrates,
and exits the target. Th:s is done
at !tberdeen Proving Grounc using
‘lash x-ray generators ranging from
i50 pkV to 2.3 MeV. Radiographs of
projectiles impacting armor have re-
vealed defeated rounds due to prema-
ture disintegration and a tendency
to pitch upward. Redesign of the
projecz~ 1e and subsequent testing
gave f-:.shradiographs that con-
firmec complete penetration of the
round.

Crash Iniurvg..——
‘— Capt. =tanley Shatsky, M.D. at
the Armed Forces Radiological Re-
sea--h Institute in Bethesda, Mary-
land has used low-energy flash x-ray
ecui:r,ent to studv lateral hecatitr.-
pact of anesthetized pri~ ,ECS. “-his
technique has revealed ir.zernal ~-
gan motion and dmage which a:.-c
c;]llsedby sever~ collision iriipact.
:~~-.cpersistence x-ray ilr13~,eillL(:7iSi-
:l:~:sproduce a SP311 output i~!;l~e,
‘fl-lichhas been recorded at 1000
fr~r.esper second with a pin regis-

tered irar.ing camerz. Injection CE
iodi;~e-based centrast r.edia in th[
..

.I})i.. u -:, ” IRte blr )d ITessels just pr:~)r
Eo i::;..lctprul’i.;esan effec i~’el];e-
thod ..)rmapping the motion of in-,
:.n~:la- o~gans during and ,:~cer in-
; ILL.

and probably unrcacLtid zone which
sc;ms to persist for many microse-
cc ids and may ne~.er detonate in the
normal sense. Al 50, the decrease
in de-onation velocities as deter-
mined from these dynamic radiographs
as the front turns the corner indi-
cates a -eduction in detonation
pressure.

NEAR TERN ADVANCES—



Flash Y-ray films which have
:~~~ ~h=n desirable quality are now
ncquently subjected to various tcch-
iaues of triageenhancemr’nt to im -

~ro-~e contrast, or definition or
both . One typical technique begins
with a microdensitometer scan of th(-
ori: ~nal :ugat~vt. The scanned i-
mage is di~iti..ec in terms of posi-
tion (X and Y) and film dc,Lsity.
(.>mputerprograms are emplcyed to
ilatten the film density variations
(Jfthe backgrov,nd and then extreme
film density stretching is performed
by using histc .am eauali.:ation
techniques. T,lemanipul~zed data is
:her ?layed back in a v“ .-daldisplay
[-.nd zcorded on iilm fo. viewing. -

FY’J’UREDEVELOPMENTS.—

‘Ihe 18 pa ers from the Houston meet-
in~ have Eeen Published as the pro-
ceedings of th> Flash Radiograp~.---.-—
SvlT,p~ium, which is the first hara
cover book exclusively concerning
flash radiography published in the
USA.
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