102 ITERXREBaE BITE 82 H

WIRICEES SRRV (w3
BEER ST OERICHEWLT

(g i3l 4 5 12 =@

SV R
(AR RETR)

HEROETE LTEALNIEER, REREY =
| RCIEERSEEOFI BRSSO TH SWIBE
(i ek 2 ATHD. hEETOERIERIC
ST MRITAYE e RasE aaultziae
3% FEOBRERTERT IEEBEEDHEIC
WrHLDOLLTESRECLOTHS 5. Ffissth
MBI & LT (Gas particle) {E/i+ 5 4 O &R
22V~ TLdBiET 2 1cE b2z, fE2T particle
Dho=Fa¥—~ONHITAROTHET S,

H P/
1. Wrptio—aEH
2. [EfkiREE s LT ofifgiofER
3. 24— »EIs kS Gas particle O{EH
4. £ o
1. WHABRIELT

R4 i £ SHQUCETIRBHCREREL
Thah TnLO—EIRFER1~2120F,
U BB o

HM—Eax 20x100g @ & D& LENSRIA TS
Wit -7 1 i@ 2135,

WG (~xvr-ry) ELEFAUXTS
ek Em L cERPR L2 275,

TGRS, WA Ix~F Y~ ¥, TiRzELTIE
BER Y AORE, ERES- o TRETLSE
BEOBZzCTNLECEERTII AL T~
v = T AR BRI L TR AR
AffteFiasEE TSP TR A SO
e ARG T OEEZEEL TAH SO
RS RS20/ AROEN TS 3,

B HLI R MRREE RO~ Y~
vk LISEE, SEmSairafliaiaisEs
BR—REE TR LDIZDCTEZETHY, ~5 ¥
—5 Y, FE A~ B-SEaL T AR
HrpliziEn b hice, MTFaFEL TR 25

28

i~ 7 —FrEHNO s olzo T2l
Wil K&, BIcfReERag e T2, M5 1
DS FO SRS B bt OigRT
HDa
— R SRR R s TR S 2
54H07T, ZORHIEHCZEIRETIURENE
WO HREOM I THREL 0D, SH— &
SHRAE LIz R A p OB ICHBERE L
TH—RUPRES 4~ 1 by P~
~ 7 v b LB O ER e 23 1R,
LYARRIE BRI o TAMNRC O
ZRCTENA & 2 TR O RIROREUS Lo TES
3 RRElETn ¢ Bl RISERLS &
At AEic Lo THETH D,

Rkt ¢ pEe S U R —SR A L 50,
PRI B O Tl 12t ShA HITESE
LATAIZROmM Med, (F4)

s R A RoRBoR &t 105 LIT
DR & DHEBEA I —30 b 2 BRI X
(i P = ——and ¥ = P OBG L RO
X Ld, JOEAR—FOoERNRLs 0T
S EFSEREI30 e v 2 ~ P ALITFTHD. =
M=K LT RERPESHL, BoREA £RIZEU
(E- | ~E-W) #3885 fi—Ra L -+ 5p52 Mrms
AMEHOND, WEL BT IEHE TS G-1~G-
I o REORESR 102 To {0 Tis BIFE
PEIELREC.

SRR o SR - B HRIN S kRS
OHEROH2W0 T 5, WEPEHT 12w
EffE 5~20cm Q#iIE~% ¥~ ¥ v OFEEHEE
SNSEERLLDS. USRI Er X3 02
P c0cm LLEIz s Cas Y~ P Bl E 5
WHETH S ARSI S UK, f—=
BEniceem Bl koS L kD HibHR
FIEORBORBz L2 T~s Y~ X Y3 GHE»2



APRICET 2 ERMIETE (B 103
#*2 1
$ — % @ ‘E&'ku- WMAAFCAE W OB B BMELAFAL
~Fx =y
#$ = ¥ @ ‘ ~d Y = by ARV =Ky ~ & = A ~E Y -y
0 l _ 00
i 3 00 | QO (@] | . OQ (of @)
5 I (@] 000 OQO0
. 8 Q0 00 (@) | ®X % xx X XX X
10 (oll@] [ ® % ®
% 15 (ele] (elole] GY% X% % % el
;'_ 20 (el®)] X X %% 0000
A 25 000 o)®) Q00 0000 Qo0
|'- 30 X X % () 000 00000 | 0000 x
2 40 R A (olle) | % x x x 0000 % ® KD x x
i 50 0Ox0 | x x O x % X %
&0 x xx0 ' * 'K
Pz 2-1
s o— % 4 | G-1 | G-2
% = % @ el e W 4 % = 4 b
| ) (®) () () 0y
B 5 (@) 00 (o] [ellele)
-3 8 [eXo]@] olo)e) (@] @] % ® X
R 10 x0Ox00 x0Ox0O Ox00 0o PSS
W 15 ® oM N X ¥ o ot x RN ([ol@)] XX X
Z 20 x x O x 00 %O X %X 000 00 x x0O
1 25 e S 0000 s gt =
}t a0 % % 000 x % M3 e e
et 50 P %%
P 2-2
- G-1 G-1 G-1
BoER FE AT AL OH W WRXA»~1 b
() (o) ) ) “) =)
fi 5 (& (] EISEEC) O o O
i 8 DNENE O_D O O G L@
{;_j 10 b IR T AR TG MO YR W on % ® K X
> 15 ® X ®
T 20 X % x % X X X X x o
| 25 W 26 e et *® K * SRS
)t 2 X R % bl EE 074 ® % e
2 S0 3 e ®

M) H—BaomkEWiFL o7 - 7220 kLo,
(@) Mm—Eeilfic 0.50 olREHK IR F - 71TV 20k o,
(Y RIS 4 RN B AR @) kL,

29




104 IR kBB E1TH 8 2 8
% 3
B % W[ mke s e - % | WEs v
hm = 3 @ Co S S R e '|$ = ! a2 e
mmE (cm) | W | ®  mmmmem | W | ©)
4 | O00O0O [ofaloleje 25 QO Qo
5 xxOx % ® KX X 30 CO000 (e}
3 ® %R 2 OW R 40 X XX R o0
10 Ox x % Bk 50 3% i [elolel®)
15 elolele] Ox 00 60 | | Oxx0x
20 o000 (ollelofe] 70 | | xR
fii ) (O EHERCEEIEEM U, (L C oSSR oS D ooz v -,
# 41
= B (cm)
-4 =% a
1 3 | 5 8 ' 10
E—] -'\+‘I—P:"y| o000 PR3 _xx ®
E—1 B (0] Coo | xxx % %
E—1 » | QO | %xx x %
E-W » | OO ® X%
F—1 , 00 oo e | 000
F—1 » (oe]e)] | O0Ox0 | xO0Ox0O
G— s le]e) oo Qo
G—1 » | o (@) e/ele}
G—1I » oo @) Ox 000
gt 422
| = M (cm)
T AR ) -
| 15 | 20 { 30 | 40 50
E—1 |~&v-ry ‘ Ox x % 000 | 0O |
E—1 » X % Ccoo ‘ O .
E—NX # O0x lele/o] (8]0
E—W s Ox0 oo Qoo ,
F—] s oole) (ee]e] ® X x [ xxx
F—1 » *» 000 % 000 x% KK KX | %% x
G—1 > X KR x X A X ® %
G—1 » Mo M X xx x
G—1 » Hielo) % X X x % ®

ARED,
2. [EEREEE CHIROEH
RAORMT Iz K~ a D [V 4 27 ] 122
THERP IR LD & - A HUSRD TR T
i

30

SFIHTT 257 7 1 YAEEIIBE SN ONT
Do SHFME N~ [V 1 27 | HMORER B
+ L THEEREBOSHRES LS~ Tanliin
HOEHMIEEL T30 F5,



BT S IEERMBEE (55 4D

R R A T 2 AR o SRER LR (- B Tl S TR A0
hDTEEA & 5 & AT K. HFHR = TR BIERe & o
ISR 2 5 (2R, 1 = iR BE ¢
LB HTFoEI b N THIWNI TS, HD

#*5

K-nfk | VHCH | 2#H | 34R | 4HKH

Mekdk & ;| 707 114 27
[ 61 12 3
| 64 11 3

Ak %[ 6 Tl [

Mo ORT | EOF -2 K CHBEANTLE S

HTHd, RMETOMERNTOREE, BRIcE

105

DTEHEHTHDN b ORTOFTH
VEFRRR XM R LT~ % vy = F o LS 1
BOTIM AL = R ¥ =~ DR D —FOETFI: Lo
TAF 7~ vXBRT3 AT 0, 2O z2
TiRH=EHT.ANSD,

SR O M AR A & = TR o
HELO~TAD, HLEENORD - AEHR»H
WizER R 6 ~FB TR, COBEE—RacHEh
HEHEH S -3 N—F oM BiF L T 0N
MEa—BE oSS L LT RIS 7 —
7 1B NS, ~x Y- ro BRI
400°C M LA 6 %2 Robertson #% PETN
U TRATT RIS b=10108 (=40IRT % Fy~
Bowdon® #$3RH{ L 12 RO FEEEM 107~ 1071 B

*x 6
_!ﬁ i % @  F—I -EGxI:’Jg | R
wm = | 4 ~xV—¥yv F0x g
HMH o RIE 28R ¥ 3 ~EBR 5o
ﬁ.ﬁg’?? afﬁ’ry-t-zo.e._ MRTr vy =94
— ’9.-. —
il (em H?‘] 0.2g 0.5g 0.2g 0.5¢
5 000 (o]l Qoo
8 o00x0 Qoo %K% ® %
10 xO=x0Ox0O X Ox0O % % PP
15 xQ0Ox0
20 OO0 x Q00x% *xOx0 ® KK WKWK
25 KN ®Hx X X
30 ® % ® XK O00 | x= ® X%
40 XX XX '
¥
m — | a4 F—I 30x 100g 5
= ¥ ~F ¥V =4 [0x 50g
moE oM W 2% 0.5 AR B
ﬂ!‘{cm)ﬁ m[ 24~B4 2 o4 ¥ 2 80~1002. 5 ¥ = 1004 o & 08 I ==
0 Q0 0
! X A A O O Q O
3 E I S O O O O
5 G B I O O O
10 S A - 5 Y ST O QC O D0 ©
15 0.0 .0 O O 0 9.9
20 Q0 O (@R @
30 CIRISCIRE 5 X X %

31



106

TRXTREE BITL 8 2 0

& 81
g — B 4 G-I 30 100g
$ = W A ~xY-¥v 30x 50g
HEion® 24~4BR o ¥ o
B mm M — | mRTve=v. m B @ M eS8
® i(g)l = | 1.0 0.5 0.3 1.0 o5 | 03 1.0 0.5
SH R RROON v [Pxx [ %% x Oxx | xx Oxx | x0C0O
= B 'xxx % % ® % % % % ®
’ 10 | i % ® | XXX
2 3 | xx + 454 | xR ® K E X 3G x(Dx |Oxxx
(cm)‘ 40 ® X ® | | X KX ‘ XX
50 | * | |
#5 M.P, (°C) ) == 168 ‘ 212 241
B B2
BomooMw Bow @ A | wBrve=va |& % |mensesy
® W & (8) 10 | o8 | 05 | o3 o5 | o3 0.5 ! 0.5
5 00 00 | xooox 000 | 000 000 | OxOx
8 x % ® K - AL | xx 080 | Oxx IOC}D XX RN
10 j l F et o |xx
a0 ooo |ooo |ooco | | 000 | 0x0xx | 000 | ox00
40 ® % |xxx | %% ‘ lxxx'xxx Ox00 0000
S0 | | | | ®xxx I
0 MP. (*C) 336 513 ' 800 210

258

B|H+hiE, a=50% (reaction rutio) & LT T'=
E00°K~643°K fi[I % 327°C~370°C L0 5, TEME#E
9 |z Ll L~% v~ 5 v @O BITENE 400°C &
CIEiERLTC S, IEEIS LS ki 200°C
Pt TH S Krupp #1z k5 4 BoREMEAAUR
300°C St THRNE —BRl L L TR &t
5, EHEEZOBR : INEEBR I~ v~
FOEE 250°C L2 T AN L To
SREREFOEAAN 250°C 2RI E LiseL rofk
FERLTyS, BlLRERAA 260°C BLE o HiE,
&S, TR, PRt v==v a, iR RlCARH
HAENEbh, FEEEEE S0~i0cm 12450 T
D~ v — ¥ 22 HHB ST AR C HF
DL, HL, FRE BERT ==Y 223
BB b o0 S MR ST
SEEREND,

— AR AR SO M ARSI DR ERz X
55D THIWEINEORB-L2>THLENITHD

8
250

32

A% TOMPEOEFLSS 250°C jiEThoTEHE
BORENi~x Y — ¥ v ORI A SERL T
SUNLHEL,

BBl s ko TRFASIL L. LH+5 & ot
T2 s0bh 0, AHOKEN L THREORF
AR D flE R MBI TH Dy TS
ISR ST &S,

FmsoRk, Sk 0.5g BTN
FER A 6Tl RO U A LT85
MOBE (~xv -7 O (2 LA LT 2800
55, ERIIRESIN U CRIGHTEY s L H
SRR L 100Me” SHRORES 0.5 OS2 E
EBIERSEE LS.

#HOREE BEROHEEERZPRLTV 5. B0
SHERSMAT 31z onBEFEOEMI R E LD,
~F Ve iz RO TET S, #
6~ 9 OFFAREE S & FoiE oM E I L it
FORSGREECREI-EZ bOTHEN, EEE



FiBcm S BMEE (RIWD 107
# 9
% — % 4 | A I B _[ c D T
Mo BE | 4400ms 5100m's | 6.800mis 6,400m's 6.400m/s
» - EFE 88| ~>2»r—¥v Y - [_«-ev-—v-x ~d Y-y ~& Y=
20 | O O O O
# 25 | 000 O x0
w 30 ' o0 O (@] OxX0D | X X X
i | 35 x x 0 |
w | 40 (@] (@] O Wil Ao
m 000 | oo .
| &0 x0Ox oo oo |
{em) 70 ® X X Q00 Ox00x |
80 ® XX X X %X X
e -.——- ‘_ ‘ —— L
No.| pubyo |®# ®mlm & 1F...0) % wirn =»
A | 50 1.5 38.5 B - |I 8 2
B | 50 L5 28.5 10,0 f 8 2
c ! = 1.5 18.5 20.0 8 2
D ) 1.5 8.5 30.0 1 8 2
B | 50 f 1.5 = 28.5 8 2
* 10
No aruvalm % @ s ok © R Y R
- E—1 B.20 e - 1.2 - -
E—-1 | 8.30 £0.5 ' 18.0 13.2 - -
E—H | 8.30 | 40.5 34.6 16.6 - -
E—N | £.30 ! 20.5 sps ) 19.7 = g
Eee] 820 | - 70.8 l 6.0 15.00 ~
F—1I 10.25 - 64.0 | - 8.75 17.00
G—1 10.30 B81.0 . = ‘ - 8.70 =
G—1 10,30 79.0 | = | a0 7.70 -
=X | ] = 7.0 5.70 -

10.20 71.0

(30cm Ll EOASSEERE) (i3 5ol T L LTl
kA RECH S MBI O L., Bkt
At nfEize D & £ 4 & LTERT 3 1250 MH
TH3.
v 2 9~ v EI LD A Bk oTR
EMs o EoET L LToREEEH0
fERIS e B o s Lst, SXgoRikais
HAEE T L LT{EE s B b o= v~
A IELE S THEHTLOTHOIN 2 BT A2

ke

.

33

NG~ % 7~ ¥ P BN
F 0572 ahii s BEoRERNTHED, I
HEHIE YL U TiERES cCom BLETRiThi2fE
B#RsBE &2, SHEENKE TnIRGHE
FMRRERN > » L OFBERSR{RD, ThihT
EfotoRES ERT 5, ERMEENNAE 22
ESEORERIOTEESNHHD WL FA o0
3. —HEMEROHIR IoTERO L -BRi=+
A 2T G, EEREEPOEIEREL
T, MR AT BRI SRTH S,



108
*x 1
WL ~xr-ry
B ~xv—¥rv
L I R 0
{cm) oz
10 | QO (ala)
15 (@] o0
20 (ele]o 00 alale
25 | OAD Ox0 Ox0
30 | axOx Ox % | OOxx
a5 ‘ NARXK i XXXX | XXXX
0 | | 0000

{) - Eo~F v —r UL o,
Wriiic s~ 72 1 #2220 w, ¢

B W) ook 30~854 o & 0 0.5g &H
Hruikya,

) A= FrE®D ks, AR @ <AL,

# 12

B—¥E4w G-I (ﬂ*l:it_ﬁic;éé ﬁ.&;
BN ~Fv-—¥rv

{c:'m' 0 |os!i1o|l2c|s0/60]|10 13|20 320
lo|lo|x|x|o|lo|x|=|o|o
l,,,!Ox’xxlx:x-o o|0o
sl o] o| |o]o
ﬁlo | |o] x| |oloe
‘!o O | e} olo
3ai [ 'O | ® i
| | | | x| ! 9]
cm | |
_| : ‘ | %\ i I'
L e
S ENEHRARE
.! | ,Ix' | : |
ﬂ*l’hi’fui‘f:n‘fn l;’,]l,', el % | s | ¥s

Y23~ VvUEREEF LTRRALLTIZRDS
DRtz

Asim 2 TE a0,600v

=ot— rERUE l.5cm
FEATRERER Zlem
MEEE 40cm
HpEE 400cm

UL AR Ve ERRA R
HARAF UYL £+ 300m Im

TR ZTHSHS 20xT70g O ¥4 RO BB

34

IRKFEBSE BITE B 25

FEE D 7.5em BN R ERESAHREL RO
EBlEX v, FEMoBAR e I By s f i
M—UER L oy, (RN BEER Y A0SR
B AOMHAGEM - THRETHS.

EERHIR L THEBoMSIz S THE
(5~z20em) RF—FO0ERCBLTREI L=
P EHEMNSOSEES Sem RfOHIZHD ~
#9-yvﬁ=nnﬁﬂoﬂﬂﬁﬁuxwf$ﬁa&
3 O F OB IV TR L EHH L 1=
LT LT 0 ol B0 mRiss=
Wiz e ¥ =S5 T2 0RGITH 120 THS
LAz tz, Slops Lo iFEEfoss, B
B - Rt S B o Filsiio SN X D
7em OFCH A L LT X, fE2T 7em BT O
= 3309 B O RHE S K E O IR E e S
THI AL M = B 2 o T Do RERIS s
T EBROMER T SN T ot~ T
HHIEHEENHF SN LDEADAETHES I T
LT oz k5 [HEERI: Bowden OIS
PLTvD FTHs5. B5ESR0PHIZL2T
Hot Spot OFEMARE: LEQERME, BE
BEROALZ LT R 50T BHondlNS 52
1=, RoTHlEi=5115 (FEERIcSTSERE S~
20em) H-FEao FEIEEREYL GREOSE
[Si2e{Ex ¢, BEETLLTORRROES
HillfpH: LtoRGBEToFRORNMNILoTH
HHNB3LDTHD,

FY( 212 EfERo RHERT BERHYO S8
g~1Cem THOLNS, ZOESIIFEENS licm O
HROLOTHS, B 2XEILL, 300
BHORFI=t>TET3 Y 2 ~ 7T OESERNTS
D. RABZOY INTPERT 2HTFE [HAsi-
77 b BT . WSS ORTIRE ORIz AR
SH¥FALZTOMTHIRTFENFT2CTRTLT
VOHLEASAETHD, HILERTIEHHZATY
RT=2 2 D RES RS S TD,

FI03 RFERoOREEEL D 10.5cm oo d
DTHD. FIU=H bbni: EfREHGOMER: ()
1,450m's, [0} %30m/'s LHHIEhS, JoMsicisiy
SWMBUOMER 4,000m/s CEENE) R5s Z2
HnsH CEERMGI ERIE AT TS EI2EY
Bise, o T ANTFRELIHTIOLOOR
Toidnd, HIGUE C+(N= =F 121> b0

= O e AHCIE W AL T
DEAGINENGIe, HLETONBEI Y 2 3E



Holhc 1 SRR (B3 109

35



110

16 0¢=

IR XEREaE WITE B 20

frE—1

AAAAAS AN
LALAAREL

HB, FrsimF 2o ELSERRE
Iz ko T~ Yy~ ER-Brnoh

oviha DR sk DU e WY nia DR o DO i ZOCTRGROBSI=X R O

J_t- jjia ll; 3= lil L -i".."- "'J_"__ L."nsl 11} v, FROBET2ELCTS.oNHE2

FEPlFRETF FETF Je g3 REEBERUTHCL

- N TS R W 1 T HP6, 7EHEENHERKORIE
Li~s Kfizg vie? GRMARL WTHO>THEHT7 EREEF LD 2Dem R

42 DI TREE N 2= 20 LB
3, .

TRTC 4| 2 FBEERE G0cm e [T CHFRRES L DS
A ORERNHPRL TS, BTy =~
fﬁkﬁﬂmﬁ%h%boﬂb%ﬁ;hﬁnvfhﬁ
ERFERFLTELT D, JOFNTIAH =N~
7 2 AR TR FIRL T b Lar Y~
iy, fﬁiﬁﬂf}%ﬁﬁbft

BRSIE X¥ali-r 2 BRAFEALTSH
D, ZOWp~% v -7 NS RET LT3, #—
OO - IO TRETSERWLOBRE S DL
~& ¥~ ¥ ryORmCEBEL I THS, 2T
OFFQrIREOEN BT aEE En 3
i b OTHERE (FEIE 20cm) (z 513 FE0RE
FirH 2 rim 7 2 OfEHITHD EIELAS 4OT

aFmL e
LA

36

rolfr@iz- v = v 1 3T OFmEt
LML L SBERL T+ v vEGEEOR
FRMEFI= L2260 THED, b e iR
AL DI H A 2 7 2 L DTSR U TR
ZEBIZXL, b w S EPERL AT b e
BRIz B TR 2 23— 7 2 A OBERHELT
CAENTD, INHICLTRERRE TR
BRIZFEL ., WS z=20cm TlE~% ¥~ ¥ ¥[2
10095388+ 312 LT 2=2~10cm TizFi#»$o
ETFFBEH6ND. JOREy bETORmS ¥ A{L
T 5EOEME LR Y 2 L oEMl- L IRESIS
IoTRLNS LO T BT OSRG-S
EER-ISLALGNIN T == ~OfEH, +*
— 5 7 oD ¥ AT ATR RS BoME L LT
ENSHFEET-LELTOY =7 2 p A THETH

Enn



MM SEBMNETE B3

HHB, 9IFSEOESSIcRYe 0.5g SHls
AZHDTHDS. ERSIFEROEE 150Me’ &5
DLOTEWRS |2 24~28 F 5 ¥ OB,
BTz BRAEZ={ELTOIWN ‘}}'J;
ORI T O s RH T D 5,
ﬁ?mmﬁéﬁ~§ﬂmﬁﬁk$ﬁgutamﬁmﬂ
BHERYBlbn . 27 0oRRETENOMH L BE
TAUNGD,

4. 163

MR L S ARE = oEE RIS 4o, &
FERERE oESEROEEESAIETH D, B
4 DWEHBFE LT EREORBET L LTol
M i—e T g Thorcht, R S
ity FEIURE O TH Bz FHL S E
MG ORBZEO Iz 28R EE Lz, Txlx
AP Lo TROFZHELMIZ LB 0L H S,

. MFRRLS 1503 SIFEEEEO IR IS RN (£5HH S

WHEY 2250 T) OffHz o TRETS

LOTIEH DS FoFEoBERETFI- LoTH—E
AOIREREIEEEIND,

2. [E{rRoBEEE T2 T o OMEN 45 250°C
HFroEg-BE-35bn3.,

8. m¢&=®mﬁﬁﬁ:ﬁ¥aiﬂﬁmﬁﬁﬁ"3
P TREDTRETS LOT » hllg=

BhbhalsisEcrinors, ._h.,ﬁ.ﬁ};._;:
IM—FIOFEIEEROFFHE @ EESh
DHOTEL F4 07 27 (0.B~12%107%) At
HaAHTHD,

. Bl ol to TR ER S h A0
|hofm > s i3 a T 2 DB E D DL

34
L

ha

111

BonaikI oA S0,

5. =T 2 AHTEOBRTE LU TERL#ES 201z
2, #3—~7 2 ~-OIRITEERED: 20cm BLETHiTnE
TOEAPFHDLLAN, R—F s iR
2 LTERT 388 0aE RS ARE S L+
S—2RIII=DHS.

6. EE2HzBTr~Frik ® 4 7EZONT
A, TGO ERT—ED BEE (~
7~y v) BUERTZBREEN L, Tl W
£ 4 EREE P ERT LT SR T 505
COAZFROH B0, A= ioR L o oER
ERIkoT X e hS, AiHE— it 4
TR AN RN T e 55 A5 LI 0D
r%:¥m~mﬁﬂ?mmman5$ﬁmﬁumw

FTHRITHTHS I
m::mt Bt 2 3BT OLOPEDH
DIPDTHD L4 =4+ OFRESEI -G 2E M
D237 7 4GOS, Bt BTFokErinizo

CTERFHETH W2 BED LT E:
CREERS2T21o40, HHErBorEEEs,

HEED WEEROroBESERLTT)

x B
1) TR 1129,
2) Z=arEt ARG,
3) T. L. Nappier: Phil Trans A 241 (1948).

F. P. Bowden & O. A. Gurton:
Soc. (1949).

T. Hikita: T No. 22
T, (Gl DRRIB 2GS 25,

4) Proc. Roy.

5)
6)

Study of the Double Sympathetic Detonation
by Teigo Watanabe and Ojin Murata

1. In general, it is understood that ex-
plosives, when unconfined, do not detonate
completely, consequently that a part of
Ammonium Nitrate contained in explo-
sives still remains as undecomposed parti-
cles in the products of detonation.

The detonation of the second cartridge
(Receiver) is generally caused by means
of the shock wave or the gas mixture of
high temperature and high pressure pro-
duced by the first cartridge (Sender) when
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detonated. In this case, it is seen that
the initiation of detonation of the receiv-
er does not occur simultaneously with the
impact of shock wave on itself and is
accompanied with some time lag. When
the undecomposed particles from the
sender were emitted onto the receiver,
there was seen the fact that they checked
development into detonation of the re-
ceiver. It was clarified that such an
impedimental effect by salts emitted
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from the sender was ascribed to the melt-
ing point of salts, i. e. any salt, the melt-
ing point of which is less than 250°C, does
certainly impede progress into detonation.

2. It was ascertained by the Schlieren
photograph that when the explosion of
the receiver is initiated by the impact
of the solid particles emitted from the
sender, solid particles are characterized
to be in the form of gaseous particles,
and that even with any salt of high melt-
ing point, the particles which cannot form
themselves into gaseous particles do not
act on the receiver to lead it to detona-
tion. In general the transformation of

IR XBH SR BITE K2 H

solid particles into gaseous particles is
accompanied with such a condition as
flying distance should be more than 20cm,
resulting in the occurrence of double sym-
pathetic detonation.

3. It is understood that the double sym-
pathetic detonation is caused by the im-
pact of the solid particles emitted from
the sender, however if the melting point
of any of the particles containing salts
should be less than 250°C, such particles
are deprive& of the function as a factor
of sympathetic detonation. The results
are shown in the Table 8 below.

Table &

Kind of Salt

None | A/N | AgNO; = SuCly | CuSO, | KNO, | (NH.):SO, NaCl

2

Melting Point (°C) — - 168 12 ‘ 241 | 258 336 513 800
9 (1 | Uy 1&”:1 i :j"'{ My | J-"b I ":'a :I,"_:

a [ 0 0, 0, [ | 3, 3

4 = 3 (k' ] i 2 13 |

Distance between ” J¥ - % .
A i - 3 4| ‘a2

the two cartri- [ -apy 0y 0, A 17, » 13 3, 5.,
dges (em : o . : 5 i
ges (cm) 40 g 0 7R 0/ 0o 0y 2,

&N n 0
50 2 a

Sender: G-1, Receiver: RDX

Remarks: The figures in the table in-
dicates the number of detonation occuring
over the number of experiments. Accor-
ding to the table, the materials whose
melting point is lower than 250°C shorten
the distance of sympathetic detonation.

The sympathetic detonation system can
be shown by the Sclieren method.

In the secondary zone the receiver is
detonated before the impact of the shock
wave is delivered upon an end of the
receiver. Plate-d shows it. Detonation is
caused by the impact of particles in the

gaseous products.

It can be said from this fact there are
two ways of behaviour with these partic-
les. For one thing, some particles act to
check development into detonation of the
receiver ; for anothers act to help the ini-
tiation of detonation of the receiver and
these particles will lose such a behaviour,
after they fly through a paper screen.
After penetrating the particles are gene-
rally not enveloped in the gaseous prod-
ucts. Plate-7 and Table 12 show this
state.

(Taketoyo Plant. Nihon Yushi Co., Ltd.)
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