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" THEI EXPOMENTIAL SHOCK SFACTION TIV D

Robert Davii"?:
. ﬂhe following curvee give the results of the
pusericsl solution of the eaustions of motion of the
one'dﬂielllonal shock and rarefactiom waves derived
by R.Serber.” These wavee occur 8t the interface of
two materisle, one of whioh (the core) is hested by
sn energy relesse, the spatial distribution of which
is constaat per grss, end which increases expomentislly
with time. Bach of the two meteriasls is assumed to
have sero initisl temperature amd to obey the equation
of state of a perfeot gas. The ocslculations for the
gshoock wave have beern carried thru for two values of
the ratio of speeific heats, Y = 1.4 aspd 1.67
The :lro(actioi wasve has been trested onmly for vy = 1.4 .
With incressing time the scale of linear dimen-
sions imoresses exponentislly, as do the scales of
pressure and tempersture. If the ecales sre so changed
the grophe giving the spetial dietribution of preessure,
tempersture, and displecement are inveriant. The deneity
as o functionm of the exponentislly incressing scasle o(
length ies invarient. The ecalée of length which hae
peen used it the co-moving coordineste, i.e. the initisl
distence from the interface of the material at the
poiat considered, norsalised to umity at the hesd of
the wave., This length, denoted by ¥, has the range
0 to 1 for the shock wave snd -1 to O for the rarefasct-
jon wave, For the rasrefaction wave the letter n hare,
been Jsed in place of 2.
ﬂhe sctual pressure or temperature at sny e2tage
of the expansion cen be determined by making use of
the fact that the head of the rarefaction wave moves
ith sound velocity, [P/pl% ., For a specified rate
09f increase of energy demeity, preesure snd temperature,
—e4At  apd of poeition snd velooity, e t . thie con-
aditiom detereines the pressure and temperature st the
hend qr the rarefsction wave in terss of its poeition
snd dqnsity. The preegsure ies contlnuous acroee the

frfnra

2
=
=~
®
£
-

£
8
E
§
¥

WHINIINHIIIIUIIHUININUJIHIN

il

3 9338 00349 5891

I
o

LO!

NED

REPORT OF R, 3er
8, FOR FURTHER CL

"AR CLATER IN THIS

L]
@)
mm
R

8

B : APPROVED FOR PUBLIC RELEASE



APPROVED FOR PUBLI C RELEASE

APPROVEB+ORPUBLI-CRELEASE

. oC
° e
L QOOC
. 00 ¢
(2] m O <
» (S
.u 0800”
o Q@ C
. S00CU
e e
s ®
e mI
.
[ JF
L8
» [ ]
[}

L

e

Tt :.é [
}.J;,';\ !

b
W

LRt v f* ‘;Z‘txi."f'v A

(b



APPROVED FOR PUBLI C RELEASE
I R P A A A S Y

interfsce. Thie determsined’the’ prgglu;e * hence aéﬁ@
the tempersture, in the lhgcm:lgmeﬁ-:-... ...,
The chesrscter of the shodk [wave fe destermined by
Ytemper 2lone. The charscter df the Terfefaction wave
ie then determined by the interface boundsry condition
which equatee the preessure and diegrlascesent on the two
sides of the interface, hence sleo the inverisnt rastio,
preeeure over dieclacement equared. Thie condition
-depende on tbhe two vsluee of Y and on the rstio of

initisl densities, o = piayper/Pcore *

201 £(0) . pe EO)
(v1+1)E(1) o2(+C) Y, E(-1) e3(-0)

In the curvee given here vy hase been taken to be 1.4
i both meterisle.

The notation used in the graphe ie as followe:
pe = initisl density of core or tamper -

¢ = Pet/Pec
g = ﬂ - initiel po (meagure om the
TR OON R I T e

ne ‘=
- ectual poe1tion in dalt{ of the head gceition

4
X = the displacesment, ,,

P = preseure in units of pressure at head of wave

p = deneity in unite of po

T = F/p , temperature -

It should be observed thet the uaits in which z,9,F,p,8nd T
sre measuyred are npot necceaearily the samwe in the tamper

#8 in the core. The relattnnehip between the two sete

of unite is deterwined by the equality of rressure and
position at the interface.

-CONTENTS
1. Fosition in shock wave .
2. Lensity in shock wave, p vs. x it?

2, Lencgity in shock wave, p ve. 2 ;Z?
4. Temperature in ehock wave ~
5. Fressure in shock wave @E?
€., Freesure at interface vs, tamper density A o
7. Lierlescement in rarefaction weve . é::

8. Lengity in rarefaction wave =

9. Pressure and telperature in rarefaction wave ;:P

1C.LCeneity in rarefaction agd,phock -szs for & = ]
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