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Fig. 1 Cross-sectional diagram of detonating test used for steel vessel

a : Shell plate,
¢ : Explosive charge,
51, $2, S3, Sa: Strain gange

Plate 1 The steel vessel having the muflling
tubes
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Fig. 2 Arrengement of explosives and blast-
meter of detonating test in open

a, €2, ¢, ¢i: Blast-meter, e : Explosive
charge, f: Steel plate, g: Sand bed
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b : Head plate,
£ : Steel plate,

a1, ¢, ¢3: Blast-meter,

g : Sand bed,
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Fig. 3 Peak pressurc versus explosive charges
obtained from detonation tests

: Peak pressure at ¢, position in the vessel
: Peak pressure at ¢; position in the vessel
: Peak pressure at ¢;, c: positions in open
: Peak pressure at ¢, ¢y positions in open
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Fig. 4 Peak pressurc versus scaled distance
obtained from various detonating tests

: Maximum peak pressure by bibliogrphy data
: Minimum peak pressure by bibliogrphy data
: Peak pressure at ¢; position in the vessel
: Peak pressure at ¢y position in the vessel
: Peak pressure at ¢), ¢: position in open

: Peak pressure ct ¢, ¢4 position in open
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A : Weight of charge=0.2kg, S; position
B : Weight of charge=0.6 kg, S: position
stress =290 p/cm,

Plate 2 Typical stress waves obtained from the detonation in the closed vessel

sweep velocity=1{ ms/cm

Table ¥ Maximum strains and stresses of the shell and head plates obtained from
detonations of explosives in the closed vessel
Measuring Dirzt;_tion V\i(}::gllt of | Tensile Compr:ﬁ)—n Tensile Compr:is: ) Dfuﬁtiqn Numfbers
position ] ge strain strain stress stress T of strain o
strain (ke) (@) (1) (kg/mm?2) (kg/mm?) (m - sec) |Frequency
0.1 200 165 4.2 3.5 I~ 2 8~10
. 0.2 400 325 8.4 6.3 5~ 8 15~22
Circumfer. | 0.3 310 400 8.6 8.4 8~12 | 20~30
0.4 640 700 13. 4 14.8 10~15 25~30
Shell plate 0.6 805 970 17.0 20.4 12~20 25~35
(S1 position) 0.1 180 205 3.7 4.3 1~ 2 -
0.2 300 375 6.3 7.9 8~12 13~20
Axial 0.3 390 455 8.2 9.5 8~12 10~20
0.4 490 700 10.3 14.7 12~15 10~20
0.6 750 810 15.8 17.0 15~20 15~20
Shell ol P ; 0.3 925 960 18.4 20.1 — —
ell plate ircumfer-
(S: position) ential 0.4 1,190 1,100 20.5 23.0 10~15 10~15
0.6 1,725 1,650 36. 2 34.6 —_ —
0.2 230 170 4.8 3.6 4~ 5 20~25
Circumfer- 0.3 320 245 0.7 4.9 5~ 6 | 20~30
ential ! 0.4 350 350 7.3 7.3 6~10 20~32
Head plate 0.6 465 550 9.6 11.5 6~10 30~40
(S5 position) 0.2 280 185 5.9 3.9 4~ 5 | 20~26
Axial 0.3 320 225 6.7 4.7 6~ 8 20~30
A 0.4 350 215 7.3 45 | 8~12 | 25~12
0.6 560 380 11.8 8.0 6~10 30~40

$£% 2.1 X 10kkg/mm? k LTHHERD-HE%,

Table 1 (573,
R,

Vnlofse ¢ /o inf i d L Y,

=R T 2 ~ 6 BIORBROFIGfH 2R /2 b

DTHDBe

PV EDHREMNGRDZ LREL S,

Vol. 31, No. §, 1970

(1) BHRRERfmT3icohTtkE{ s,
(2) ToERERG, BRLicR{n5,
(3) SWEROEHE KiETsL, S KB
K&, SHEROMTRLNEN,
BB S AL, BEDLHSOER 0.3m T¢H
D, BB S1 A, 0.5m, & S: AT, 0.8m
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Table 2 Maximum strains and stresses of the shell and head plates obtained from
detonations of explosives in the vessel having the muffling tubes

= . . . Compres- . Compres- . —
Messing | Dsgion |Weighioil Tesle [mPrer | Tente (O Durain | Numprs
position . strain s stress s

strain (kg) () (#) (kg/mm?) (kg/mm?) (m - sec) |Frequency

0.2 340 240 6.9 5.0 2 6

0.4 670 460 | 14.0 9.7 8 9

Shell plate | Circumfer- 0.6 930 600 | 19.6 12.6 10 10

- _ 0.8 960 670 | 20.1 14.1 " (

(81 position) ential | o 1,130 | 1,340 | 23.7 28.1 5 (5

1.8 1,340 | 1,000  28.7 23.0 — 5

26 | 1,580 | 1,580 i 33.3 33,3 | — -

) 0.2 | 555 600 | 116 12.6 7 17

0.4 750 955 | 15.8 20.0 7 19

Shell plate | Gircumfer- 0.6 1,025 880 | 216 18.5 9 22

N . 0.8 1,%0 | 1,330 | 27.3 28.0 8 19

(82 position) ential | 5 1,010 | 1,340 | 40.0 28, 1 10 17

1.8 2,30 | 1,100 | 49.5 23.0 12 25

2.6* | 1,360 | 1,820 - - - —

0.2 90 100 1.9 2.0 8 18

0.4 9 9 1.9 1.9 6 16

Head plate o 0.6 10 110 2.3 2.3 12 16

b Axial 0.8 170 140 3.6 2.9 8 22

(S position) 1.2 265 155 5.6 3.8 7 17

1.8 315 205 6.6 4.3 8 24

2.6* . 310 180 | 6.5 3.8 8 18

* The shell plate under the explosive charges was deformed and the disk plate of the nozzle side

was blow off by detonation of 2.6kg charges.

IIIIIIIIII
='.“’-5- (ANEEN

Plate 3 Typical stress waves obtained from
the detonation in the vessel having
the muflling tubes

Weight of charge=1.2kg
Sweep velocity=2 ms/cm
4 : S Position (2,000 p/3 cm)
B : S: Position (200 ¢/1 cm)
C : S Position (1,000 /1 cm)
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Fig. 5 Maximum strain and stress of the shell
and head plates versus explosive cha-
rges obtained from detonating tests

S, Sz, s : Detonating tests in the closed vessel

(51, S:, Ss positions in Fig.1)
S1,5%, S5 : Detonating tests in the vessel having

the muffling tubes

(S, S:, S positions in Fig.1)
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Fig. 6 Duration of strain and stress of the
steel vessel obtained from the detor-
ating tests

Si, Sz, S5 : Petonating tests in the closed vessel
(S, S, Ss position in Fig.1)

81, 8%,5) : Detonation tests in the vessel having
the mufiling tubes
(Si, Sz, S: positions in Fig.1)

HLEBZ LR, £ Rz kE{EEERS
ZrTERS,

-5 BEHORE

JEE/ 2 FILX ST, BRRCEGEGEEANT
BEIERLED, BERURERFBiEELE,

HROFB T, BIERIX 0.6kg M THHON
N ZORETIE, WO S5 rEHCLEE, B
Aalnote, Lkl 8K 7 XA fofiREBRELT
bBFN L, 2~ 3ROBRTYWLILOT FEIL
BETOERD D,

HEPADIER G, KR 1.8kg =08 W W
HERBED bhidholk, LIS, 1.8kg ORBTI,
BEICELRWEADHE S: ¢it, SERAR, &
RITICR 2 EMAOFEYA 9. 5kg/mm? L, Zo
WHOWELBER Y REFBA & LASMERLTWS
Zhi7, KABRBRS ok,

4 OB T, EEIEDIR, 1.8kg DIEROE
£1z, Stkg/mm? Chot:,

Z0X oIz, @HORHIIHEREICHLTE §
B E D VREMICAE 2B Lib2S, 2D
Iz oW T, FRRAN 10~129% MMt 5L 558
X, 60% WiMTBHEROMIP L H B, SB 46
B OBRAIL, 121F 36kg/mm2 LHIEINDOT,
60% LA ko EFIER S, _

2.6kg DBPEL |/ EY & 2iZix, Plate 4 TR
FX5, RROREREXEO TSN 55 mm &

— 401 —



Plate 4 Damage of the steel vessel after the
detonation of 2.5kg charges

A : Damage of shell plate
B : Damage of nozzle side
(Disc plate was blown off.)
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Table 3 The sound level (db) for each of

above mentioned test firings

Weight of sy Fired in vessel**
charge Fired o - .
(k) open No muffling| Muflling
tube tube
0.1 120 — —
0.2 122 99 80
0.3 122 102 —_
0.4 124 103 93
0.6 124 105 9
0.8 —_ — 99
1.0 126 — —
1.2 — -— 100
1.6 127 - -
1.8 —_ — 104
2.6 —_ — 105

Note The sound level at the reference point
* 140m from the charges
** 80m from the vessel
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Fig. 7 Sound level versus cxplosive charges
obtaind from detonation tests

A : Open detonation

B : Detonation in the steel vessel having the
muffling tubes

C : Detonation in the steel vessel having no
muffling tubes
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Shielding of Blasting Sound by Structure (1)

by K.Yamamoto

Metal working by the use of explosives has come to be widely used in recent
year, finding application in the fields of explosive welding and the like.

Incidentally there occurred a need to use explosives even in the vicinity of urban
area.

As the result, a problem of public nuisance caused by blasting sounds has come
to the fore.

To reduce such blasting sounds, it is most effective to cause the detonation in
the sealed container.

It is necessary to know the basic data such as pressures, impulses, stresses, sound
levels, and the like for the purpuse of the desing of such container.

This paper presents those data obtained from the detonation in the steel vessel, of
stresses of the steel vessel and sound level.

The pressures were determinde at various conditions.

Peak pressures were plotted as a function of scaled distance and compared with
reference curves,

The stresses obtained from the detonation in the closed vessel are higher than
those in the quasi-sealed vessel.

It may be thought that the impules decreased in the quasi-sealed vessel.

No deformation may appear in the steel plate of the vessel, in case of the action
of higher stress than the static yield point of steel,

To reduce the blasting sounds, it may be effective to cause the detonotion in the
vessel having the muffling tubes.

(Asahi Chemical Industry Co., Ltd. Chikushino Plant)
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