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Table 1 KHT—HOM parameters for TNT of an initial density of 1.53g/cm® Numbers
in parentheses indicate powers of 10.

A B
—3.70437 (+0) —2,37410 (+0)

L M
—1.51574 (+0) 4.72530 (—1)

C
3.26803 (-1)

N
7.83987 (—2)

D E
—3.51708 (—2)  —1.31669 (—3)

0 P
6. 11902 (~3) 1.73243 (—4)

In P, =A+ Bx+Cx*+ Dz Ex* (P, : Mbar), ~
In (Ey+0.1) =L+ My+ Ny’+ Oy*+ Py* (E; : Mbar - cc/g),

where x=In V (cc/g) and y=In P;.
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Fig. 1 Static peak-overpressure for the blast
wave of a cast TNT as a function of
scaled distance.
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Fig.2 Comparison of experimental overpressure-time histories with
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mental records include the initiation delay of 2ms approxi -
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10 T T TTTTTY
L 4

l“.A o -
= L <
-

% 5 y
[2]

£

-

o

R

- b u
o

H

S

- 1-D cale]
3 o -
s Exp.

w

L]
l L L Ll llll - L L L l.l
1 10 100
1/3

)
Comparison of experimentally measured
scaled duration of positive overpressure
-scaled distance with calculated results
using OBQ-KHT for a cast TNT.
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Fig.4 Comparison of measured scaled impulse

of positive overpressure-scaled distance
with calculated results using OBQ-KH
T for a cast TNT.
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Table 2 Comparison of the calculated results with blast wave -

measurements for TNT.

Distance 4P, © g, » 1, © ta ©
(m) (bar) (ms) (bar<ms) (ms)
12.2, exp't 1.434 5.16 2.38 14.4
1—D calc. 1.428 7.54 3.58 11.0
2—D cale. 1.40 5.5 2.6 11.5
14.9, exp’t 0.749 9.41 2.07 19.8
1—D calc. 0.948 9.16 3.07 16.5
2—D calc. 0.82 9.5 2.3 17.5

a) Static peak-overpressure.

b) Duration of positive static overpressure.

¢) Impulse of positive static overpressure.

d) Time of arrival of shock wave.

* Experimental data include the initiation delay of about 2 ms.
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Numerical Study on the Blast Wave of TNT Explosion
with Low Height of Burst.

Katsumi*,  TANAKA*, Masatake YOSHIDA*, Yozo KAKUDATE*,
Mitsuaki IIDA*, Yoshio NAKAYAMA®*, Katsutoshi AOKI*,
Noboru ISHIKAWA* and Shuzo FUJIWARA*

Experimental results of field experiments for the blast wave of a cast TNT are
compared with numerical analysis by using KHT equation for detonation products
and ideal gas equation for the air. One dimensional Lagrangian hydrodynamic cal-
culations by a finite difference method using artificial viscosity have shown that at
the distance far from explosion source, the predicted static peak-overpressures are
25 to 309% higher than those of experimental results for the blast waves of TNT charges of
about 25 to 100kg which were initiated near the surface of ground with scaled height
of burst of 0. 18 mkg!/. '

JWL equation of state for detonation products also does not reproduce the ex-
perimental results.

Numerical results of 2-D Eulerian hydrodynamic analysis have been favorably

compared with experimental results.
It is concluded that the complicated reflections of shock waves generated near

the explosion of cylindrical charge give significant effects to blast waves.
(*National Chemical Laboratory for Industry. Tsukuba Research
Center, Tsukuba, Ibaraki-305)
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