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Fig.2 Arrangement of flyer plate, X-ray tubehead and film.
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Fig.3 Arrangement of semi-cylinder and flyer plate,

Flyer Plate Eﬁlgive ‘Near initia- iMiddle point ‘Near end of [Just after
s ckness : of detonation! : détonation
(Dimension,mm) (Mass ratio:R) tion point possage 'detonatlon £inished
(mm)|[Ex. No. 9  |Fx. N Ex. No. 7 |Ex. No. 8 "
te : 15 . - '
(R : 0.31)
SUS 504 - Ex. No. 17 Ex.
. te : 30 ; :
(R : 0.65)
3x100x250
te : 60
(R : 1.35)
Bx. No. 4 Ex. No. 1 Ex. No. 2
A 1050 te : 15 ;
5%100x250
(R : 0.92)

*  Magnification was changed by 1.07, because of arrangement change.
#* These photographs show both positions before and after shooting together,

Photo 1 Pulsed ¥-ray photographs of flyer plate at several points of detonation passage.
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Table 1. Properties of explosive used B (8S41) s L, iz 60mm L Uik,

. . 3. ERER
Densit eat of . |Detonation _
name @ %c) explosion| velocity) 3.1. BMXKENIZL 3TN
Cheal/kgd | (m/Be)  grgmsn tras 2 OUREUR MR OB L R B X 88
LEP-R 0.5 1,100 | & 130700 BJ% photo,1 IZRLA, )
- 0, mER X CEEROREL, Figd 1w

X 8ot 250mm, JAEOWAI2350mms FTHRIZOW TRV, 2ORRY Table 2 j2RL
XUt 500mm 2 L7, P, G 12 8mm O e

detonation front

_T
1
{ ‘/ //‘s‘;
~_
~fte

moving flyer plate

Fig.4 Measured points of movingYflyer plate.
x : nominal length of detonation, y, : acceleration distance,
¥ : deceleration begining distance, § : dynamic bend angle,
te : thickness of explosive.
X : horizontal distance between acceleration and detonation front,

Table 2 Results of the measurement (pulsed X-ray method)

No. of te b4 Y1 z X
cxpt. flyer plate @m) | R | @m | @ | deo)| @m | @m

9 3 5.3 7 76.5 41

5 15 0.31 5.6 9.8 8.8 148 47

7 9 18 10.5 222 65

8 9.8 18 10.5 266 -

17 SUS, 3mmt 4.1 7 8.9 92.3 37

10 30 0.65 4.9 9.4 9.5 118 49

12 9.8 19.5 12.3 213 70

11 - 25 13.8 291 -

13 60 | 135 | 5 9 10.3 | 109 49

18 10 19 13.8 | 210 68

4 5.3 10.5 17.3 73 31

1 Al Smmt 15 | 092 94 | 169 | 193 | 125 39

2 15.4 29,6 21,3 189 52

6 18.8 34.5 22,8 258 —_
% R=mass ratio of explosive and flyer plate,

3.2 ORI & DMEHR ~eflid —$hzm L TRV,
EMEEcl ohicih b AOTERR% Table 3 125k 4. = ®
Liz, 5, ORI, HFHENDNIORE? ©RD 4.1 RBRDISBERT I ETORBRTE
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Table 3 Results of the measurement, (semi cylinder method)

flyer dimension te=15mm te=30mm te=60mm
of flyer plate 5/0 * B 1 |s/0* 8 1 | S/O% B
plate- (mm) }(mm){(mm) R (deg) [(mm)i(mm) R (deg)|(mm)i{mm) R 1 (de
' 100 10 |10.32) 9.4| 100| 10 |[0.67]11.9] 100 | 25 | 1,19} 155
3x100x250
" 7 (0.32) 9.8 » n |0.64]12.2| » # |1.24]15.3
3x100x 350 — - - - 200 | 20 |0,65]|14 200 15 | 1.3 |16
SUS 304
3x100x500 —_ - — — 350 | 20 |0.66 |14 350| 20 11.,36]16
— —_ —_ — 100 20 |0,62]13.3| 100| 20 |1.26]13.6
3200 %250
—_ — — — ] 30 10,62113.1( » " 1,25 13.6
100 10 |0.89|20.5| 100| 10 |1.83 (224 — —_ - —
3x 100250
" /7 |0.89]205] » # |1,78121,5| — - — —
Al1050
3x100x350 | 200| 20 [0.93(22.3| 200} 20 |1.84|25 - -1-=-1-
3100500 350 /7 |0.95(228] 350| 20 |1.88|26.8| — - —_ _—

*:S/0 : stand off,
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Fig. 6 Relations of dynamic bend angle 8 to
nominal length of detonation x.
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Fig.6 Nominal and real steady state zone of
flyer plate.
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tL, thboffidy Table d Rt

¥R, Be & Mo EDBRY Fig TISRLASR, &
DR, R(2ERRRECRLTE L2CER, &
hBORR $EORBROFANCHATCE 50T
BoT, TRTORMICHACTE 5 LA bR, L
ML, B XD DI, WREMK Lo TEEHLD
TH Y, Ntk o DH L BMBIRLR LTV 50T,
ThBDRL, WREHIIEDESBEELTS, B

RTESTRENDS L Bbh S, .
e =1, 0851208 werurerrirerneranens {2)
FIUE Be=1.17 gporreercrmrsnenrurnsenns {3)

Table.4 Dynamic bend angle fc,acceleration
distancc y,c and deceleration bigin-
ing distance y;, in the steady state
zone of the each loading conditions,

(explosive : LEP-R, te : thickness of explosive,

R : mass ratio of explosive to flyerplate)

te. - ]
R deg) [ [

flyer plate (mm

15 |031|105] 9 | 19
SUS, 3mmt 30 |0.65(14 12 { 25

60 {1.35(16 18.5 29

Al, 3mmt 15 {0.92]228]| 19 35
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Fig.7 Relation dynamic bend angle (8) to
flown distance of flyer plate(y).
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530, tOLEOX(RWNLRODE, X=6.8

(em) Hfohiz, & ofivx, Fig. 2 iR U AR5
f#, X=6.5 (em) ERV—FERLT5,

¥, TORMEIRBD ZRAEOMEPOANRE
RGN & > TR, REOXBREFHBRELL YD
L LiE =5, Table 5 wRLEL ST, i
hRLBETIRR L.

Table § Comparison of flying distance betwe-

en calculated values and observed

ones, (SUS 3mm, te=15mm)
(cm)

X 0 2 4 6 6.5

Yeates 0 0.20 | 0.45 | 0.76 | 0.84

Yods. 0 0.20 | 0.46 | 0.80 | 0.90
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Study acceleration zone of flyer plate driven by explosion
Yu Takizawa*, Masahiro Fujita**
The flying speed, bend angle and flown distance of a metal plate driven by the explos—
ive force were measured by X-ray photography.

The flown distance ¥,, where the maximum speed is attained was formulated by the
next relation with the maximum bend angle 5.

Bc=1.085 y,/!-¢
or B.=1.17 v,

And it was also found that the bend angle B during the acceleration stage increased
linearly as the flown distance ¥ incresed and hence the horizontal distance (X) from the
detonation front was related to the vertical distance (y) to the flying plate from the

point X as follows,

_0b -
.‘Y—-—a—(e“x 1))

where a and b are constants depending on the condition of explosive loading.
(* Asahi Chemical Industry : 1. 1-Chyome, Yuraku-cho, Chiyoda-ku Tokyo F 100
**Faculty of Engineering, Kumamoto University : 39. 2-Chyome, Kurokami, Kuma-

moto-City T 860)
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