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Fig. 1 Relationship between burning rate (R) and
period of heating (t) for PbyO,, FeSiand Sb,
S; delay composition
Composition of delay mixtures (by weight):
1 and 10:Pb;0,/FeSi/Sh,S; =61/2/37
2 and 20: =57/6/37
3 and 30: =53/10/37
Temperature;at 98C
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Fig-2 Effect of storage temperature on burning rate
(R) of Pb,0,, FeSi and Sb,S, delay composi-
tion
Temperature;1) at 60C, 2) 80T and 3)
98C, Composition of delay mixture;Pb,0,
/FeSi/Sh,S;=61/2/37 (by weight)
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Fig.3 DTA curves of Pb;O,;, FeSiand Sb,S; delay
composition after aging at 98°C
Composition of delay mixture:Pb;0,/FeSi/S
b,S3=53/10/37(by weight), period of ag-
ing:1) 0 day, 2) 1day, 3)2daysand4)7
days

9 1 ~7AMMBTSC LIk > TEERDT:
o, REBF BB ELRT 5, Tbb, 500,
~70CTELIT/N B 1 ~2BORMBE— 7 %R L
1mOBiT, KEVCRBE - 2 4RTH, SORAL—
?OBRERHE4CHBRMCTh, 7AKCRY-78

SLELCEP LI,
3.2 8A-74 RE-SHT - FE-RERFED
BRT{LoFRA

3.1C, #7141 RH-SFULT v 7 v REME
#60° ~98CHRM CIniBT % LERE{LEE-TZ
Enflot, shik, (1) MBRXABRRTOH
REL (2) R FhoRLNERTMD2~3
EAHEMORBILBTRGI L% bh5, &
€, 8B, rAERBIVSHET v ;2 v EERE
hARBTISC T4 ARmMBHEIC, MEB Li\v-Zofio
QG HEMLTERRE LT, TORKEELEE
LERREE 1 OF 2~ 4Ficxid, HERFOME
Iz L AMEEREOTIkiT—1.30~+2.50% &1 X <,
(1) oBdc L B8R PhVEELBR S, KIZ,
MLy 1 HEE, BRLSHET v F 2y BIVER
k7 v+ev b r A RBEORFRYI8CTT4 A
BLEBISHLT, RoOWIRFLHEML CHRK
(2) OEREEE LRHORFEEEOMEB Uiy HERF
ROThiwTELEREYR 1 OB 5~ THARTRT,
MLy A RBERIVERHLL7 vre v Er A REY

— 4

FRMB L I-B§oREEEX O E(LRIT—2.50~+1.30
%C, FHimBOMREESEF STz RiETHHLED
bhichots, CHIZFLT, BFE=HET v+ ¢

YREWEFHMEB Lo BHEOMREEOTLRiL—
1.3 ERELSMP LI, CORFEZRIET v+
v DT HiINE O RFEHE I B+ R E1Fig. 1 To
AR (1) Tiz-36.2% T, #K (3) Tix—27.4%
Thoto UEDOKBRL Y, COSHTREREOR
RELIS IR BMEARS THHHRAEBITHART
THHEHMLT v+ OERCOREETRICICE
BIsLHEREHh D,

S 1 BS-SHHL T v+ & v RERREOREEE
BEOETOREILSALZMHLT v+ 2 v ORIETH
32 LN -1, Fig. | 0EERNBOMREEHEIZR
ETREIEAR (2) Cii3 BAMEIT I, -
T, BREZHL7 v+ v 2BCTRES®S(E3
BEE TREOLRPALS R SR, EORIGILM
HEhaz enfar, oS, (1) BALEER
L7 v+ % v ERERBIZ KL ~» TFHMRTS o
dimkh, Bz (2) BACZSHIL7 v+ v RTFOD
FEYBWCHET 5 L1k HEBE ROV &
FFEAROTEELRETS, 2T, (1) iz

endo e— AT —= exo

200 400 600 800
Temperature ( °C )

Fig.4 Effect of preheating on DTA curves of the
mixtures of Pb;0y, FeSiand Sb,S;
Sample:1) the mixture of PhsO, and FeSi is
preheated at 98°C for 4 days and then delay
powder is prepared by adding Sb,S;, 2) the
mixture of FeSi and Sb,S; is preheated, 3)
the mixture of Sb,S; and Pb,0, is preheated,
composition; Pby0,/FeSi/Sb,S;=57
16/37 (by weight)
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Fig.5 Reaction of Pb;O-FeSi and Pb;0,~Sb,S; mix-
tures at 98°C examined by X-ray powder dif-
fraction
(D relative X-ray intensity of Phs0, for Pb;0,
(20 wt%) and Sb,S;(80 wt%) mixture,
O H Pbgo; for Pb304 (20 Wt% ) and FeSi(80
wt%), @ : FeSi for Pb;O; and FeSi, P : S
sz:, for Pb304 and Sb233
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Fig.6 Binding energy of lead and antimony from
ESCA spectra after diffusion through PbyO;
-Sh,S; interface
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Fig. 7 IR spectra of Pb;O, layer (1), diffusion layer (2)

and Sb,S; layer(3) after heating for three months
at 98

BLr—EERMTT+5 &, REERHY LB RIE
DHEFTHIPHET 5, = OEHEILORLO%KE Y FIN
TaL, ThbLARLEZFLT? v+ 2 FHinR
LTEHBLIEOL Y 1 Bk iz CREBSELENT S
&, BREOVI CENEORUNITETH S,

B

ARROKTICY ), SHRHORItE: L UMAE
BoBBIZB L CHEGCBAMN () BETMHE
OGHIK, RFERKICECSS-1cLET,

X W

F. B. Pollard and J. M. Arnold Jr., “Aerospace
Ordnance Handbook®”, Prentice Hall Inc.
(1966)p269
SATHNE, JIS K1457, B X MiHH4 (1970)
FTFIER:, (A E—, Hadin, THKk%, 44(No.
5), 302 (1983)
HkR—, BAR, xERE, TRKE, 33 (No.
4), 199 (1972)
Hkte—, BXR, XBRYE, TEKE, 34

(No. 1), 41 (1973)

1

2)

3)

4)

5)

THRKEE



Reaction of Red Lead-Ferrosilicone-Antimony (1)
Sulfide Delay Compositions at Low Temperatures*

by Hidetsugu NAKAMURA**, Midori SAKAMOTO**,
Yasutake HARA** and Hideyo OSADA**

It was noticed that long-term storage changed burning characteristics of a delay com-
position such as burning time. One of the reason for this change is considered as a low
temperature reaction between ingredients. In this report, in order to clarify the reason of
this storage instability the mixtures of red lead, ferrosilicone and antimony (II) sulfide
were selected as a model delay composition and the reaction of this delay composition at low
temperatures was studied.

The reason for burning rate prolongation of red lead-ferrosilicone-antimony (II)
sulfide delay mixtures in starage is considered to be formation of sulfate owing to the reac-
tion of oxidant red lead with antimony (I) sulfide. Initial burning rate prolongation
depends strongly on the storage temperature, but this prolongation ceases due to restraining
effect of forming sulfate on further reaction after the advancement of the reaction to some ex-
tent. Therefore, utilizing this reaction characteristics, it is possible to prepare the delay
composition which exhibits little burning time prolongation.

*Study on Reactivity of Row and Processed Materials of Explosive Mixture

(**Department of Environmental Sience, Kyushu Institute of Technology,

Sensui-Machi, Tobata-Ku, Kitakyushu-shi, Japan)
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