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Fig.1 An illustration of experimental setup
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Table 1 Mie-Griineisen parameters of PMMA

and water
Material PMMA Water
Polkg/m®) 1181.0 1000.0
c(m/s) 2260.0 1489.0
s 1.816 1.786
b4 0.75 1.65
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Table 2 JWL parameters of SEP

A(GPa) | B(GPa) | C(GPa) | P (GPa)
364.99 2.3097 0.0928 15.910
"R, R, w E,(J/kg)

4.30 .00 0.28 2.16x10°
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Fig.3 A streak photograph of shock wave in
PMMA
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Fig.4 Shock wave positions in PMMA and wa-
ter near explosives
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Fig.6 Shock configurations in PMMA and water
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Table 3 Curve fitting parameters of shock configurations

A (s) A,(s) Aq(s) B,(s™) B,(s™") B,(s™)
PMMA 27.139 0.994 -0.370 1.103x102 0.0849 0.153
water | 21.99 2.908 | 4.780x102 | 4.984x10° | 0.1308 2.375
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WHEEERTHRERZE) oL, MRMEMH
YocHndERT3AEE8 LT3 L, BPRO
T, ORI R ik L DOEREOA S M
IC—R¥3, LT, BBYVRANCHELTOBBE
B E WAR T2 2840 8 L DBBRIZHE
iGic H—P D FIERE EE L THER 2 AVTRAT
REh3,

p=[I 1L 10)
T . q

iz, M=qg/Cs, q, CliiithRITHIEEHEHT
H3, FLTCHHRXRATRENS,

-V (%),' V=% 48]

ci=(2) -

BN ZADERICRY Fo—-74#&0BE, T
b,

Pv? =const (12)

EHVw3 L, HRCBRXATERRENS,

y+l

c,.=cc,(PLw)W (13)

T, yliﬁ%ﬁﬁ’(‘é?ao CC.It Pcﬂiy LR
BOBBED VT, RATCRINBC-IJHALHF
HThHs,

0.D? _yD
y+l 7 7Y sl

(14)

—F, RN ADRRERICRICTTIWLIREB AR
AEMAVLS,

N
o

[
(=]
[
.
"
!
?
¢
>

Pressure (Gpa)
= ]
4
{4
'
J ~.‘. ’.
\.

\~ ) 4 K2
") o R
5 ~=‘:‘ '..O
0 LusmostZs? 1 Lol \ ——
0 5 - 10 15 20

Fig.8 Shock polar in PMMA and water

P=Ae-R|V+Be-RzV+ Cv-w-l (15)

EFHC XA TEL NS,
C§=%{AR,e‘R"’+BRze'”="+C(w+l)V"'"a} (16)

ZZTve=lp, V=p./0ChH3, £, HRcA-
TBernoulli 5B Y 31> LRES 3,

qdq+Q=0 a7

1 ar (s)
pdp | P

290

IITC, QikCo,THB, —17, PHEPICTBEL 2-0F
Rk Bl s En OERARER, HOETEROERR
PHOTRRATCRENS,

‘/( Vo~ V)p_(.pvo)z/Dz' 19)
D_pVo/D

CHD &I R LCEBoN-FREFig. 8iIcRd, Mbo
BiEhERAaEER L, @EIZENCH 2, Bho=
BRI PMMA 1239 5 shock-polar, —s
gEzKIcH 4 5 shock-polartH 3, ch sz
(19) %26 Tz g-vic i3 3 MBIRBTEE AW
oh3, ¥, BhoERIBEY R DORRERIC
JWLRB AR L 723X(15), (16), (18) £ Alv>7:
HEAEER T, BRI RY Fo—7KEDRRRE A

tanB

—298— KRF&




Table 4 Initial shock angles a and flow deflecting angles 8

T T o

e

b rideg) : Bldeg) . P(GPa) | aldeg) ; Aldep) . PiGPa)
(PMMA) | (PMMA) | (PMMA) | (water) | (water) | (water)

JWL EXP. 37.3 - 7.7 5.4 31.5 9.2 4.4

POL. GAS EXP. 38.9 8.3 6.0 33.3 9.9 5.0

IMPEDANCE 40.2 8.7 6.6 35.4 10.7 5.8
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On shock waves generated in PMMA by explosion of high explosives(|)

Properties of shock wave propagation and
numerical simulations

by Yoh NADAMITSU*, Masahiro FUJITA** and Shigeru ITOH**

This paper presents the results of the investigation on the basic features of the
shock propagation in PMMA (polymethylmethacrylate) by both optical observa-
tion and numerical analysis techniques. The selection of PMMA as the study
object was based on the considerations that it is a kind of condensed matter with
relatively easy acquirement and simple machinery processing. The study was
conducted at the aim of the possibility of the utilization of PMMA as a high-
pressure transmitting medium in the material processing field that employs the
shock pressure from the detonation wave propagation occurred in condensed
matter by the detonation of explosives. The properties of the shock propagation
in PMMA were compared with those in water. It demonstrates that the shock
propagation velocity in PMMA is faster than that in water even under the same
explosive condition, and the decrease of shock velocity at the position apart from
the explosive is also small compared to the case of water. The optical observation
indicates a much discrepancy exists between the shock propagation configura-
tions in PMMA and in water. ‘
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