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Fig. 1 Cross sectional view of blastmeter(Type C)
(a)mild-steel lid of blastmeter, (b)copper gland packing with a
thickness of 1, (c)lead plate with a thickness of 0.5z, (d)mild-
steel body of blastmeter, (e)mild-steel base of blastmeter
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Fig. 2 Static peak overpressure of TNT blast waves
measured by blastmeter (Type C) calibrated
with the original calibration table
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Table 1 Conditions of TNT surface burst experiments

Charge HOB® | Tem ‘e Atmospheric
. < perature | Humidity
EXD.NO. Exploswe Vf(?xg)ht" L/ Db) (m /kg‘ /3) ( C ) (RH %) Pl(‘isril‘l)re
1 (%0-1-1) TNT 25.35 1.01 0.182 19 50 98.5
2 (90-1-2) TNT 101.99 1.07 0.181 21 45 98.5
3 91-1-1) TNT 25.65 1.03 0.180 17 58 98.8

a) Total charge weight of TNT and pentolite booster

b)Ratio of length to diameter of TNT charge
c¢)Scaled height of burst
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Table 2 Blast characteristics mesured by piezoelectric gauges

Distance Scaled Peak Positive Positive
Exp.No. (m) Distance Overpressur Duration Impulse
" (m/kg'3) (kPa) (ms) (Pa - s)
1 (90—1-1) 9.99 3.401 82.03 6.93 209.5
15.37 5.232 44.50 9.43 140.6
25.39 8.643 15.22 12.16 87.27
50.14 17.07 6.617 14.80 43.88
2 (90—-1-2) 9.99 2.138 289.3 3.18 332.0
15.37 3.290 117.1 9.54 299.3
25.39 5.434 33.65 18.39 204.2
50.14 10.73 11.88 20.43 107.2
3 (91-1-1) 7.97 2.703 169.3 3.04 180.6
12.08 4.096 70.36 7.25 166.2
20.07 6.806 31.87 11.02 111.9
30.06 10.19 14.06 12.49 76.75
49.83 16.90 7.896 15.35 46.86
Blastneter
Blast Wave
=

Surface

Fig. 3 Setup of blastmeter(Type C)
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Table 3 Dent depths of blastmeter (Type C) and calculated peak overpressures

Distance Scaled Dent Depth of Peak
Exp.No. (m) (Dlstange Lead-Plate OverFressure"

m /kg'?) (om) kPa)

1 (90—1-1) 10.28 3.500 8.09, 7.46, 6.51 89.52
12.34 4.201 5.21, 4.77, 5.71 60.42

15.09 5.137 3.98, 4.73, 4.4 40.29

18.09 6.158 3.27, 3.06, 3.41 28.66

23.28 7.925 2.47, 2.16, 2.25 18.57

2 (90—1-2) 15.09 3.230 7.78, 8.57, 17.96 107.20
18.09 3.872 6.11, 5.95, 6.56 71.80

23.28 4.983 4.21, 4.23, 4.49 42.76

28.27 6.051 3.76, 3.19, 3.63 29.60

35.14 7.521 2.29, 2.12, 2.56 20.24

3 (91-1-1) 1.85 2.662 11.57, 11.76, 12.16 175.20
12.00 4.069 6.02, 6.10, 6.32 73.19

20.07 6. 806 2.97, 3.44, 3.1 28.81

30.08 10.20 1.75, 1.60, 1.59 15.24

40.14 13.61 1.23, 1.17, 1.10 10.19
50.05 16.97 1.07, 0.74, 0.95 7.715

a) Static peak overpressure calculated by equation(1)or(2)at the same distance

Peak Overpressure (kPa)

200} O Exp.No. 1

a Exp. No.2
o Exp.No.3
100 +
50 F
20t

10

- -
- e

Calibration Curve for
-------- Type A b
— — — Type € (original)

Type € (present work)

tion curves

10 15

Dent Depth (mm)
Fig. 4 Peak overpressure vs, dent depth of lead-plate of blastmeter, and calibra-
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Table 4 Spline coefficients for the new calibration
curve for 0.5em lead-plate blastmeter

(Type C)
i Xk; o
0 0 —6.66391E -2
1 1 1.28377E -1
2 2 —6.12772E -2
3 6 ~2.36686E -5
4 13 —4.36956E —4

log, P =0.398241 +0. 617651 - d + z G- (d—Xk)

P  ;Static peak overpressure (kPa)
d :Dent depth(mm)
X3 s =X3(if X=0) or=0(if X<0)
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Fig. 5 Static peak overpressure of TNT blast waves
measured by blastmeter(Type C) calibrated
with the new calibration curve
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Calibration of lead —plate blastmeter using
blast wave pressures of TNT

by Mitsuaki IIDA*, Takehiro MATSUNAGA®*, Yoshio NAKAYAMA*
Senzo OINUMA* and Katsumi TANAKA*

Calibration of 0.5mm lead —plate blastmeter was conducted by using blast waves of
TNT surface bursts with a charge weight of 25 to 100kg. A new calibration curve was ob-
tained by fitting the relation between dent depths of lead —plate and peak overpressures us-
ing the third order smoothing natural spline function. Peak overpressures of blast waves of
TNT measured by newly calibrated blastmeters were in good agreement with published

data.

(*Safety Chemistry Division, National Chemical Laboratory for Industry, 1—1,

Higashi, Tsukuba, Ibaraki 305)
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