% i X
LT T T HITTT

RAKEDOBRBERMEICHT 2HE
B1H AAREDOKBRENE

KEBFEZBR B B B

. 8 g
AAERTHRHERSETORREERTH T, TO
AROGKAIERAEEI L VIR ShS E, Zhi
BATOSHKERMEFRIEZRBUEHL, SE0K
HOURBRBFEREL, TOZFAX—RIEHTER
RERKIE 2, KB OMEEESES L0 TH S,
PEOTHEIZ X 5 AKEOEIT, EHE RS
HOFKEHBL, OV TRELKEFOEHREER K

BYE, FRRE, BBESCEOASLNTHB, #

Fek D THHEREISEY ¥ kMRS S, B4T
SHIEHEOIER, BESCR T TOHRAE,
TRREFOFENREE RS, BECHEZHLTE

BENE»21eDTHE5, Beixzi# Na-D &

FiEEClR Lm0 THETS,

2. ® B

2.1 mREOHER
AARFERPRIZEE 0.032mm, £ X 2mm O E
49 0.72 OHLA VY FULEE (PLE8Y% Ir 129)

MWL THY, TORMMBIIFEE 0.42mm D 2KD

FROTEI BT LTH 5. 0 2RKOBEILEHS
FARF 27wy 2(BERDERUTHEIFIATEY,
ZORIIKEHILY = — A MR L hoTV 5,

@

Fusehead
il
8 r :I"> [ﬁas'bcs

0 ' Leg Wit

| M
() & mm
Fig. 1 Construction of the fuse heads assembly

RKEDLEMAEE Table 1 (2573,

Table 1 Construction of the fuse head

Kind of the fuse head Compositioh .z;ndricionstituent “(’::g;“
‘ ‘
DDNP system | DDNP 90%, aerosil 10%, !
(One layer) Homogeneous i nitrocellulose-+5% - 45~55
Lead dinitrosoresorcinate 1009,
Inner part nitrocellulose+- 10%,
Rohodanate system - 79
(Two layer) Lead rhodanate 50%,}
Outer part kaliumchlorate 509
nitrocellulose 459
2.2 RERR L, DDNP R TR ¥E 10~20mm O KERKTEE

TRIC X Y AT 60T, ZPHBIRBC, vy
P S 20~30 mm OWPBHPEDH T, BEENT
OREEL LRSS, BEEBTHZ LB
T mmogrgany

MAIRKRUFD 78 DRIRPEHEFE

BALECAGRA  REGUBRAT XA

REL, LMBRTFEL LS, EAETAOEMEYS
LW BOZBMERTIAF T2 YNAL T TR, X
FHRRAVFRMEFRICENT 5. T HTRRARK
¢ Fastax 16 mm (e H 2 712 & BBETH ST
H5. = ORBTEIRRICES>TV 30 E ) »RAHT

2 (214) IRMKEBELE



5,

2. 3 RBEAN R
SACEROMIE I L U CIGSHME A FTRED
HRHEANLTE LS, MRS niziigsE
OFROK LS IFRITEGh, ZDiHEILER

FRARD B TR PAERELE, AKT
B AOMT I AGTT LIS L i34
ONE L XTRY v b EIZIEL, FBrSI1080
WP TR, A7 FARY £BE LT Table
2 DR EHR,

Table 2 Observed spectrum of the burning flames of fuse heads

Fuse heads l Specics ‘ Upper part of the flame ‘ Lower part of the flame

DDNP b;ystcm l

Continuous band (very weak)

CuO |s6161A

Rhodanate ) ,
System S. 54197, 4989A
Na D
Pb 4058A

CN  |Red (52), (4,1), (6,1)

C. Swan (2,4), (4,6), (3,4

PbO | A (0,4), (0,3), B (0,3),
(092)’ (l’ ])’ (1’2)

K 4047A, 4044A
Continuous band

“n, 8,2
6161A

Swan (0, 1)

B (0,2), (1,1)

4058
4047A, 4044A
Continuousband

OB T LRk kTh Y, B
v Na-D #5852 0¢, Rilic Na-D gk
RBEMILFD = £ Nb) 5, K& DDNP #icitly

M TR LR, A2 bAOHENS D, 5

KIS L MR BERBEFOBBMN L 2 b h 50
€, WARRIZ RO K X TR,
2, 4 BBXBNR & RBATM

WIS L LT AKREORENIRNEH], BT,
AEBBEIS 2L 2,
2. 4.1

PBERFIO LK E L 2R 2T (¥ MS-9S 4]
{54%) MOV L oL %672 mm 12 L7, BRI
MoOBIzEA A= # T 2% 28 itk & B
7o LLZON FRADOAKERBRIPEL TV,
FUHIDEEI AR R E T 0 7 R ANl >~ 7
nafd 452 biiRE 2,848°K ({2)(781cd.)
{240 2,07052 mm RTWIWHBL VL THEL. #
Rk, SEpMeR e vo
T, KMIZE5HEH I MDD, KBWHIzL 5 30k2
PG @ E T T X Tektronix #onzxa—7
535-CA (2%, KIRHEIT A #BIH 2 T ClRE LI
FABAT MWL G (o TEMITIF & Bz U2 1Us
2 By TS {enlIg L v Sk Lo 1%~ AR
o= F R EEC L, KT OHEHILERTH
MO Lo & e 2ROV AH L AM 2
psee EDRAVZ LIRRDE HIZLTHIW fzo Tekt-
ronix FuAa—7" 555-DA-K O—FOHf—
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LAIEHARI(EH M MBS £ & ¥ TR
&, 77U A LIcMatE Ry, oL S
OZBHLIAS LI L, RILTRLARBER Gill
BOLD) OWIZEMNSE S, RWHMWARFLTS
Y L FOMORT C—~ AWIA S TITE, BED
BT — L& Lo L F-150EsiHes el & +
5. JOBEEHOE—LADT VORI, {850
#ENEAL, HE (S5 40) XZOXEROH
BksHEERDb Y. Fig. 2 218, oS50 %

O\ ol
Bl pper BE lim,
AN Ao @)
\ O.I,.:‘/t»\. ‘IVHIOt!\J
.

Fig. 2 Measuring mcthod of the time
response of the electro-optical
system

DOFEATEBE T — 2 22T TH LR 5
MEET VT, OO VRTT A Xk
Wiz Z e s OYIDRRERICRT 58tz o
EREENEHLE VDS ETH D, KUOX LRI
0.2pusec BETH Y, FAXZA AL 2pusec ThH
Do WHOTAERZRIRZOME ViEMiELTE
VOTHDLINH, TOLDICREN MR CHS. &
R i AT 0.0 2 DM ATERETHI
EHAMA L e BETHVERTE LA v
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Aa—-7TRETHZ LIV BHEMLRED, BR
RFRK (120AH) ofElEncs 5,
2. 4. 2 BRYEORRM

u VR ATE DDNP FkE (kLT 4
~6mg, HHZiL 14~16mg DLOLED) oL
W LZ2B - R U TS L, ()4 (r)
AMWEFCAM, WREH TS X5A2 72700
WA () RILFATH M8 2B L b0l
Ah (=) JUREDT 2 by, HUEmng
BEEMKLL D, IZHIH 10.2A 25/, WiE
OF LRI WRCRim & L,
2.4.3 BEE R

#4x Table 3, Fig. 3 i1z533

Table 3 Duration and maximum intensity
of light emisson from burning

fuse heads
e Sample  |DurationIntensity
Condition (mg) (msec) | (cd)
DDNP 5 6.6 0.7
In open air DDNP 10 10 0.6
P DDNP 15| 15 1.0
Rhodanate 17 1 43
In Cu cap with- | DDNP 2.5 12
out bottom Rhodanate 11 150

In plastic pipe

8
5
8
DDNP 5 3.7 10
8
5
8

without bottom | Rhodanate 16 238
In closed plastic | DDNP 6 210
pipe Rhodanate 9.7 | 180

FARKTIGEM S5 LWI< e %, DDNP Fiid 43
i & DAY,

10 msec 20
Fig. 3 Initial current through bridge wire
vs. time of beginning of light

emission; X eeeee DDNP fuse head,
(Q------Rhodanate fuse head
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2.5 REME
2.5 1 & |

SRR BRI DCHE T D, £ T
W7 X 50z, Na-D #Uiimmikidetso B 1 /- &
%, Na-D #BRROFER ALY FPIcE Th, #
R & AR D I 2 {, “hix
BORHBEERHN SN G TH S Lk, KM
FHEGP R W SRR E B, 2.3 il
7ok iz DDNP RO AR T-OMBME L L1 5
R5DT, BEOFRMLTHE KA MENEL, Mk
BFORLEZBND, TOUEE DDNP OB
BT, BETECRD, TOHROEMROR DI
OWENRL BT 5, RNl T, Lyggmn 7T,
Oficizkd Wien sUAYE+5,
e L___L)
A\NT, T,

i e XBE Ty, T: PHETOBAMR=1 —K4
RTbs,

ZiB® DDNP (HHEEIIRW, 97~98% )0 kD5
K MEE GE 2N CllE L adk o &t
. LBHIREHC A5 4 # k& v 1009 & L

Ine:=

DT, HRAREIKECIHTY3WTHD.

Table 4 Reflectance of DDNP by GE

spectrophotometer
Wave length ) o -
G, 40| 450| 500 | 550
Reflectance 2.5 6.0 8.8 11.6
“"Wave length B
(mll) 589 600 650 700
Reflectance 16.3| 17.0 [ 21.4] 33.0

Z® Na-D # iz 135 KER £ vt cits
L, DDNP }7OIGREH T LIMEFREEH 7, o
Fff &k, Table 5 DFEREHE,

Table 5 True (T:°K) and brightness (7,°K)
temperature of DDNP

T,| 1,000 | 1, |oo! 1,200 | 1,300 | 1,400 | 1,500
72| 1,007 | 1,109 1,210’ 1,312 | 1,4141 1,516
1| 1,600 | 1,700 | 1,800 | 1,900 !2,000]

T, l,6l8| 1,721 _1,823 ' 1,923 I 2,029}

—RHzERIC L ) KPR E BB, |TThiE
BRIz A% {5, DDNP R BERRE OMRT
5506 1 BCRILTNIER - OFEIERE{ A5,

IRKFEWGOE



fEoTImERRRICIY T & T: oML & w8 Th
Bo {FL—it Table 5 offi £ AL, ZhEphit
LTIE, W@yt (75) it +5
Zkizts,
2. 5. 2 MBEOXER

HedkFedie 2,000°K WUF T MER A For
7, YOVGHTCRY T ARTF Ly =2 T T 2(30W)
Ay, TORMEERIERRLROTHE, AR&”
4P —Ofi¥ It No-D 8QpRiz it o2 0
A7 L ORHTROX L KAMICRLY X 0 ERT A
1009% THRVZEIZEDHNELZIFELT, iz L <
X, BRTOMEHZRLTHIET S 2 LIXHHRY MR
ThH. XIHIIILn 7y Vi (Na-D #ToigBn
739%) SLRENRFEETH 2 LIz L 5 14T DlEsk
FOBEICFIRTOLRILRRV 2 L, Z o
i GE sMexiboRL i,

kL o X THEOEH R K EREEMEY, &
DREFIZYL—L X TEI 20 i =2 —DAHRR
Yy b RIS, KL XIIED D, 5443
ENR AR OMM AR L 12 58 D TIHBINES
Thd, TOLHELIIGFETIH, BODLED
I v TR0 (5 1 e T oo RIESABNLEIR D
STEHEI BT 3 mm ok o [EREMNTAKT L
DOIIF§E 3~10mm THDH, /7 v 2—=»it Kip-
end Zohnen PURTMHF ¥ TNE )/ I 0t —~4—TF
MY DA S TOMEEIER L. A Y » bRIENIZ
0.5mm kL7,
/o= —l{0RY o MEHESENXBT
HHET oM Inlis e 30k? o APHERIC DL RLET
BHUERET % Tektronix v X a—7" 555-DA(,%
Y Fel DC~20Mc) (- #i &, XBF%EH 2 5 TRERT
Do fRZIEREIL | msec~ 10 msec/cm T H B, =D
R ORIBBRIEEET 2 « XCPE D, MRNEBO
MBIz X 5 0Tl LRz By b,
MU KBRIE 2.4 ORERE I FAL Lo L
B2 RICZMN, A=A TTRIIERE L,

— BT A MBS0 2.4 Lk 0 KO
LAIc Lz, &fkorsR % Fig. 4 24357,

Ttu
rejenalce tlrp

v

Fig. 4 Schema of the temperature-measuring
system
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2. 5.3 WRERNROEKS

RREEL 2.4 RERTELRBTL S5, = h ik
D6 RIFFTHIEL . HERMETHNI(ESZD T,
MR TH 5, Fig. 5 B

ble ¢, "5{
(v hrﬁ ‘ ¢

,% IS:D

'l

(l) lllﬁi)eu‘?‘-‘*(l\)} vVl (v

Fig. 5 Condition of ignition

C1) REChrLREE : v ¥ L RIIRAE L, Wik
KB THH DDNP TRELEH XV KOBOR
T, XivhehiEi@Ed TRETHN, 284
b, [ CRIZUIREL L2,

() KFEBPCREHMA AR 61, AXER2E 245
LB L At o S0 A BRI fHRs e
v, FoROFGHRERLLN & JE L k. B
Tk, 2Y 2 by Vo XOMEMRAEII R X EIz S
AL,

() kFEBHpoeraraeoN: (D) LR TrA
vEFELN. DDNP it BEEHRPL, RN
VbR D B S ISR S Ao,

(V) —MIR DT 2 (R < SV 1T TRk iz 1Y
¥, PAHE Y SRAETURLOMEREY 8mm L L1,
TR RN RISEV 2 & Lice T OAUXES 4 XKilf
IZlsd 5. 20K TIE v ¥ F, DDNP #dbiz
K& (J5%5& 2~3cem) 5415,

(V) KEOTESTFREM : AKEFRMAMLEE LD
% 2mm LU, ZHFTCORR L OFIRIZS
LLL, LY 3mm OULICHE 3mm OJL% 2
ik, HECHS @B T LS5 LE, £/ 202
—4=—OAARY v b LICZORLORBEHS,
(VD (VXM TH S, FhEte 7y o T—ik
o, MASNTWOBNRBRERIES &2, K
ttezr v qEfliS. SAkEZOLe7 y L EIIRE
NPIZIRD B, HXEOMRERGHIHL, Kol
BEGHTCVSDONRbME, ALA S5 HETIR
(V) 0@y LusieshiEmic kR 2 <, #E-TH
WROWSIFIZ ARG S Y, S8 miL T
B, tuyr L RoOGRNES L & 2 bivs, Table
6 BT, {LEEILARET LB 618, LBk
B[HLED LEZDSORFEHRATD Do HEOTHRLEN
Btk E BB ERIES RV LRz &5, DDNP
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Table ¢ Ignition of fuse head in copper capsule with small peepholes

C\;t;'rent through Time of darkening of .
N : sight through peepholes Self-luminosit,
Fuse head bridge wire Cell(())[x)lhane 2 ( m{:ecg P o "— -y 4
Duration | peepholes .. . Beginning| Duration Max. intensity
Amp. * (msec) Beginning | Rise time C xgn scc)g (e (arbltrx:llz'i 5
0.65 0.05 1.
N . 2~0. 7.
e os one 0.65 0.05 o (0203
’ 0.60 0.05

Yes 0 1.25 0.25 17.

DDNP 0.75 0.1
System 3 None 7 I 10. 1~2 3.

37 8. 1.
0.65 | 43 8. 1 8.
63 Yes 8. 1 7.5 0.5 20
100 8. 1 8. 1.0 9
5.6 0.5 1.0 12 5. 19
5.6 0.5 None 0.8 0.4 7.5 10. 48
6.6 0.5 0.7 0.5 7.5 12. 40.
5.6 0.6 1. 0.4 5 5 3.
5.6 0.6 Yes 1. 0.6 9 5
0.9
Rhodanate

System 26. 7.5 1.5 17. 12. 34,
49, None 7.5 1.0 15. 10. 75.
50. 14. 10. 38.
Ca. 0.65 25. 13. 15, 8s5.
56. 7. 0.5 18. 3. 12.
40. Yes 8. 0.5 13. 4. 11.
55. 13 5. 15

* Initial values are shown, actually they dropped to their half values at the end of duration.

FTiEr7 7 VBIZNRT, v RTRELE
BECHE s,

Table 6 {TRERBFHTIROL 5 TH B,

HRAHOKES (GLA XY 0.5A ) LS
FRIESE e L g 3L 0B R] (1msec~ 10msec)
ICHBEMEL T35, Zo+ e 7 7 VEAOF SR
HLEve tu 7y VERARICE SRREC-EZHRL
T, ¥ VR TCIIHBRORBEIIZ IR 23,
SEEESMNEL 25,

DDNP # Gz gk, HREOKKHMEED,
te7y  @BH5L, DDNP RCixKERD, v
FUFRTCNERD, ZhIHHEOREENRSZ
EERLTVD, ¥ VRATRRENRERIET LA
Villict e 7 y VEEFHRINDS Y, XRteTr
ROFECEISKETERL e2leZ L &5, WHED
BERMBERCEET 52 L 3FVESN, iindo

6 (218)

X5z L LEFRIEORTHER THE THHR
b, ORI,

2.6 MEER

2.6 1 8/ 3 &

APz X 5 X ILHNUC T SRR O L FTRE X
VE B, KerOHEN IRORTHROLAEOL
T, WEL LTSRN ORIE AT L >oRm o5
KEFEY, ETFTROMBEPILD CHRERNBOL
Do TOBRMFMEEERME LN F+5 L ETR
HIEERARICE DBEIET 5. ZhiRF—D&T
R LIBRT 5 T L AT, HicRR3RONERE
LT3k, ROBERRFIHRSL, XROEIR
RLFLIR—ChVv-0T, Rz s38pncit<ciigd
BAEMELRE V. o TS L LTRRB~LFA
CAIFCEE~HARAK L, ETRERS <ML
T5L580BHME RV,

IRREGAE



Avussuan 1% Fig 6 iR,

Fig. 6 Examples of oscillogram; upper beam trace
indicates temperature difference between
that of the flame of the rhodanate fuse
head and that of thereference lamp (5
msec/div.). The lower trace indicates the
current through the bridge wire (1 msec/
div.). The temperature of the rcference
lamp are 1,690°K in the case of (a),
1,730°K in the case of (b), and 1,784°K
in the case of (¢). The flame temperature
is proved to be nearly 1,730°K.

LBRTR AL Tzt & g4 5 1 1% Fig,
7 xRt

oo K - 1817°K
I w 1830
1800 w1784
1732
o -g- 1690

w 1630
'@' E"lb’ 15
4500+ Delermineg 24 1530
?hgb 1470

Teoo

1«m—
4300 M 1305

Fig. 7 An Example of determing temper-

ature; rhodante fuse heads burning
in air, (current was 0.61A). Lach
darow means one ignition.

2. 6. 2 WhiE BBEOME

EHID KNI > TREEICENLEF 51 EI B
LIRS RO | {2 Table 7, 8 j25R4.

T b ORBBHBAIC X S OB T & i
v EERT.

Fh DML 2.6.1 HTHl ~7 FIBER A
MEEFFONENEIZL LD LELZ3ORRNT
b5,

2.5.3 HORBB L COMEELRE Fig. 8 55
+o

Table 7 Independency of temperature {from current (1)

(Frece burning in air) °K

Current A 0.6~0.7 Ca. 1

JRpp—

1.7~2.0 4.0~4.8 6.8~8.0

DDNP system 130~ 139(7) | 1395~ 1464(4)
Rhodanate system 153~ 1575(8) 1577~ 1630(21)

1305~ 139¢(6) | 139;~153(8) | 130;~ 1464(9)
1575~ 1636(20) | 1535~ 1575(14) | 1575~ 1630(21)

Figures in parentheses are numbess of firing.

Vel. 27, Ne. 4. 1966 (219) 7



Table 8 Independency of tempesature
from current (11)
(Burning in capsule) °K

éurrem througl; ”
bridge wire 0.74A 9.8A
Burnt in cap. | DDNP 139~ 147p | 139,~147,
with peephole [rhodanate 163~ 1735 | 1735~ 1755
Burnt in cap. T
with peedephoi‘e IPOENP 1449~ 149, | 1495~ 152,
covered with [rhodanate
cellophane 1440~ 1495 | 1440~ 149
2500 A8
x| Tlas i
i an .
2300¢ 5
-
200r :
1
! {53)
190 i
J- --17701750 1158
1700 3 ]S[I(,,,, I(es)
171630 11630 * 1630
i wmmﬂ%% ;
| {1530 1524+ :
) e
[T A YR ) L
bW
1300 11305
DDNP Rhodanate

Fig. 8 Mecasured temperatures of burning
fuse heads; [ inair, II in oxygen,
Il in argon, IV in copper capsule
without bottom, V in copper
capsule with peepholes near the end
of bottom, VI same as V with
ccllophanc-covered peepholes

ENLE, () WIS X RBKRIF OQ0sWER
B iid. ZolElda T oREIE LI
2, BEok S iciBEiicizBEB LAV LU
720C, BRI,

3. B -
3.1 E

okl zieiisiiiv2 &, HlEiko

BEERC R PS5 2 L EORENDH S, AHEER

8 (220)

AAPE L VR LINE X < Bl s Bdlit b2 5
Kk LRI ENTle/ze ALK D OB BE
KR s Lot i, ZOKETHDTH
BEAT SN, TOMICEED B3 10° BEEM S K
F{THL20° LBbh3, fiLtu7y LBEEMS
HAFNEENE Ci—BREEREL TS L
TRRMES TR YL, Fizixtidkizv, (2.5.3(1)
1) DDNP o Zéth ik © 12 KIER DB 3B
LRAZDHBTRLLWLORBAELAEV, TOBET
LRI IETE ORGSO I, BEASI
SSEELTVIEV X 5 Tdh 5 O THRERE L I3RLERE
vy, TORMDOBAIRETN SIE L < BOSEEE S Ei
WM¥ele 2 Bbh3 fFicHIroLiiz DDNP Rixfd
B TRIFISSETHS L, TOMDIGAIIKRENL
vk, nYURTRESRD T L HBRTRCD
L, TOMOWAHBMNIRCHH I ETINIRE
DR & EEEMIC I BB S,
3. 2 IRNE¥—-RUBH
ARAENETD T35 Y » FREBET SR
FNE=RKROL I I LTROR. LiioRighitc
X, FhA YmICO 4 2 NFIcREEL TV 30T,
204y vu YT AR DRI ELEMB L
BN D, TBHITREM & SCicdd LoD 1/2~2/3
TR & 25 D ARIC O L 0Nl Ch D, ZO
B ANBER OIHIC L > TEDL 50, HEEEOR
BToxz R ¥—EKBROLETRDI, 7Y v F
BROUIMIED Y 0.8 2 CRIMMDN) L, ZhH
T SRR L E358 35 L LTl BB
3T L Table 9 %8472,

Table 9 Electric energy consumed

at bridge wire

Fuse head | Initial current(A) | Energy (m]) 7

2 16

DDNP 4 28
10 42

3 11

Rhodanate 6 20
8 30

ZOHOMLIRM A DAT Y Xh S 10% REELH
MENDe SOTRAF—~D | BILAKEDE S
DB OEE ZA X~ iR, IXIKED
RO, KESEHL SFRSICBITY 50 MATKE
ORIEI B LB Kb p v ¥ —1k, TOHBICK
STHRD LBEADH, ) 1m)® L¥bhS,

TRRRKIG&S



Fastax i n 2 ¢ Fig. 5 (IV) oRiBo ik
LOMEEE 5,000 o< /f) TR LAz LD
L, BSMKERREEARFEREL TS
B L YAFIRTEYT 08RG, Shi
WEP A LEISBERT D, Z0BOENTNIEICSS
KFERXLT 0 ED MIABTHZ LAEETHD
7o, TORCTIEDN | msec GRS L KOME L
BT LiICEVBLHAKLTVS LENIAS, =0
PT-REO I I 7 « A A BN L7z #54% DDNP
FOWE 10m/isee LS c, MK BT
&inh, ALz oMEcRiT+sL+2L, oMM
TAAMX—12 30m]) ki35,

25101 B OF e i (3 ST ) T A TR
FA¥—1m] LY bKE, SRS 0.2mg @
Wz 2 F =D tm] [2&Lvy,

% DDNP fio4iie ik w 7 R L 0 LIRANE
$, Ehgez i bBweni,

HKREDRA DAL X VST 5 =¥ —
KD E S IZLTRDI,

(i) o U FAKEIZE T ix Table | 123 6F
fls D pES> 2 3w L8 50%, BNy 50%
DHOMR, MHTELREOHKE L, SXDOHRDISE
izt & LCRMREHR LI,

Pb(SCN).+8/3KClO;—8/3KCl+ Ph
+250,;+2C0;+ N+ 387kcal /mole

HHESBIDENSALIRY O LD v, =0
BrbiBeollit T AL, KEBEFORIRIC
BRLAEh278KRERELE V. AUk | H(8mg)
Tt AL 20 L5,

FiiEH = R — Ll = v & — L ARk 5
B RAX—IKE Ve ZORUSIANKRCAmth
ichabhase L, AfIBRLMEL, 2ERGD
HMERE 2,50°K Ly 3,000°K 2 HIILTRE,
Fa EELAITIEV A BRI FOR L L OESE ORIz %
Ly ZRd it 2,662°K # iz, AXIKORHE
IR 124 ), Pb iiF&kTh 500 (0) 0
iz vy, ZHIZHERTR L AR O 47.9 keal/mole
i, SO; RT3 P-0T0 CO: Dl
i,

(ii) DDNP gikEizgk T 1009 DDNP o2
KUVH2TY B E LT, TOERRILELEOIIMED
—42kecal/mole & Al v+, (i) LRIRSWE 2B ¥
A, USRS X D L LTHLL TRA DR EDOH
IR RS Bz,

CoH:0sN—4CO+H,0+4-2C
+2Ng+205. 4kcal
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AT H(5mg) DREHRL 4.9cal=21] LitE
Lo HiLEERibrngse oL,

C0H205N4 + 402 =6C02+ llgo
+2N.;+664kcal

L1505, ANETRHAR O SRFEXSURIL 0.1~0.2
ml CEOWOREMIC MY + 5 DDNP fitix 0.03~
0.07mg ¢H Y DDNP &t IcxL Tt~ 1% ©
HBHIG, TOMRIENLYD, (1) & kit
T2z KBS o I8 ) 3,780°K k725,
(i) & (i1) oMy & Jai Fig. 7 & Helgd
2 EIHNHEO)FARMCHIRTH 5, ZhikdH
OO L ¥MBEEHEZ T in v oe s < il
ErtborBaohs,

tu 7y CRAENEEIC L S URDAIE Y Ty
sk [ ETIRKE D SEIRIE I M U T b M A FSR A 2SS
Z LM RO E R L TV 5,

3. 3 AREDMEIEE $BAOME

HRTOMME LR IR A 2K, 1BREED
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Research on combustion properties of
fuse heads of electric detonators

Part 1. Temperature measurements of flames of fuse heads

by Yojiro Mizushima & Tsugio Sawada

Data of the flame temperatures of the fuse heads of electric detonators have not
been found in literature in spite of their important roles in the behaviors of the deto-
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nators. Construction and chemical compositions of the fuse heads studied are shown
in Fig. 1 and Table 1. The emission spectra of the flames in ait were photographed
and species of the bands were assigned. (Table 2). Considering emissivities of DDNP
particles and other factors the Na-D line reversal method was applied to the following
cases (1) burning in air, (II) burning in oxygen (Il[} burning in argon, (IV) burn-
ing in a copper capsule which has not bottom, (V) burning in a copper copper
capsule with small peepholes near the end of the capsule, (VI) the same as (V) except
covering the peepholes with a thin sheet of cellophane.

Examples of oscillogram to determine the temperature are shown in Fig. 6. Data
obtained are shown in Table 7, 8 and Fig. 8.

Energies input and out-put at the head were estimated, and possibilities of
initiation of primary explosive "in the detonator by radiation from the burnt gas,

conduction of heat from the gas and collision of fragments of the heads were discussed.
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