TR B X
ANTPTIHIINARLINN

KR ORI RS H

0 B B

K B EZB™

RS RMoZhBEESN GH S TR L ERABOL S HELH/TVHE 0L Hitc e
Lo 3Bt 0.3g~500g, FEfE 1m~15m CfAF—# X b RAEMHMEE L WEEOBSMEST
BRb=FAL—FRDE, FThLBERICHAL, BROERTREMAL T3, EMIZLD
AN ~ZIL3 s, BEBMICIR4EONENDHD, K7 Ar Y ~s—~2~ffik B THE,
H{Y=FAF-RHFOLTC, *+0OMioBMIEEEIhTEINE,

1. #®

ERHMH LT EIEX, (HBIEXRSOXKETSC,
5816, WBPORBAEBRENRKEL, KXY
&L, RELMAL, k%, kBrEcT, com
BIIROEMIZ XSRS, H{HTI5DT, B0
Bz o2 56 HERIELE, EEF—2080-40
T%bo

2. ®ER

2-1 R#
BkHBIZIZAEN SV, KENTIHASLIUE
iz 3o kI BV, Tablel iR+,

2-2 BRMARZ MR

H g ORPYBARMAOHE LCRFE xS, #%
vy Xuliuwt, BEKSXUNFAT Y XARERT
BE LI, EEAEoRMIVTRY SdIzKROE

HBNTYELOTC, PEAR badE2 L, FH -8
BAR2 PAdiRLA, s TRIZFEBICHEG&
Bbhs, #ABBbAS OH #i3 Bdich -
720 Table2 2R3,

2-3 {4

1g UTFO/MERFEOMIIBRBAIC BRLL7 ~
IADXEFRBT, Shto Rk Bk BEA=HEE
¢, WEMZBPIBB DM IR L2, BRBHiK
PRAREZED, REhRICHEH S @ BHE lom
KATBLAK LR, #2460 Hrs HitoRFAR
BHHEOMBLI,

& < 83tz HILGER-WATT HELAD, |G
2t FT-4 &, REITIZ 2mmg o REaAKOBRK1
HOABHEAFLLLOC, BER0.MPTHSH, B
Bzit 0.12~100x 2K CHTES & L T

Table 1 Composition of materials tested

Materials

Ingredients (%)

Star (red)

KClO, 67, SrCO, 20, Shellac 7 Charcoal 6

Percussion powder

KCIO; 70, Al powder (300 mesh) 20, Sb,S, 10

Dragon

KCIO, 70, Al powder(100) 22, Rosin 4, Charcoal 2, Flour 2

Bursting charge for bombshell

KClO, 69, Charcoal 17, woodmeal 12, Flour 2

Smokeless powder for shotgun

Double base, granular

Carlit KURO No.5 oil 3-7

NH,CIO, 71-76, Ferrosilicone 12-17, Carbonous dope 3-7, Heavy

Black powder

Graphite-glazed, granular, fine
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fable 2 Observed spectroscopic feature

m;eri;is ] Lines Bands Continuum
Star Na-D, Sr-4608, K-4047 K-4044 ST S0, SICL 2%, Weak
 Percussion | Na-D, K-4802, K-5780 K-5360, K-5341 AlO-Green system CuCl-  yeqy
Dragon Na-D, K-4044, Al-3962, Al3944, Al-3093  AIO-green system Weak
Burster Na-D -- o -”Stmng

As to flame spectra of smokeless powder, carlit KURO NoJ5, black powder, cf. lit. 1,
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Table 3 K, and K; values in Eqs.1 and 2

Matenials K, a, K, g
Star 3.6 1.4 1.9 0.18
Percussion 62 17 4.5 0.83
Dragon 1.9 0.7 1.5 0.29
Burster 45 20 3.5 0.34
Smokeless

powder 23 10 37 12
Carlit 10 2.4 2.3 0.17
Black

powder 39 10 2.3 041

o', are standard deviations at linear
regression.
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Fig. 1 Max. radiation intensily of pyrote-
chny materials
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Fig. 2 Integrated radiated energy. Legends
are the same as in Fig. 1 ‘
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Table 4 Conversion ratios of heat of combustion to radiation from flame

Materials Radiate cnergy around flame Heat of combustion measured Ratios
(cal/g) with bombcalorimeter (cal/g) %)
Star 119 914 13
Percussion 281 1165 24
Dragon 94 1518 6
Burster 218 1841 12
Smokeless powder 231 2201 10
Carlit 144 1258 1
Black powder 144 1324 11
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Radiation from flame of fireworks

by Yoshinobe Nakano, Yojiro Mizsushima

Radiation from burning pyrotechnic materials was measured by a radiometer of

thermocouple type with a fluorite window. The radiation seemed to have been con-

centrated in red and near infrared regions according to spectrographic observation.
The quantity used was from one gram to 500 grams at distances of one meter to 15
meters. Intensity curves on CRT were of a simple pulse type in most cases, and
durations were nearly constant in the range of the experimental condition. The peak
intensity and radiate energy observed are given in the forms of Eqs.1 and 2. Trans-

formation effeciencies of the burning energy obtained with a bombcalorimeter into the

emitted energy are estimated (Table 4).

(National Chemical Laboratory for Industry, Hiratsuka Branch, 1-3-4

Nishiyawata Hiratsuka, Japan)
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