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Abstract: To shorten the time of ejection seat through the canopy, and to ensure pilot to safely escape and sur-
vive , the application of cutting technique with miniature detonating cord (MDC) in aviation ejection escape
system is proposed. Firstly, experimental study on the cutting aeronautical polymethyl methacrylate (PMMA)
plate with a serial of semi-circle MDC, which are made of royal demolition explosive (RDX) , high melting ex-
plosive (HMX) , Hexanitrostilbene II (HNSID and two different metal materials (Pb and Al), is performed.
Spalling phenomenon in the PMMA due to MDC cutting is observed. The best explosive type, covered material
and charge quantity suitable for MDC are determined. Subsequently, According to experimental result from
PMMA component test, the process of cutting the real full-size warcraft canopy is simulated using three-di-
mension dynamic nonlinear explicit code LS-DYNAS3D, herein MDC is installed along the center of canopy. In
FEA, ALE algorithm is used to model the flow properties of explosive after detonation. Automatic surface to
surface contact type is selected to implement fluid structure interaction between explosive and PMMA. Damage
behaviors of PMMA subjected to detonation shock are represented by using continuum damage dynamic consti-
tutive model accompanying with the spalling property. Lastly, cutting depths corresponding to given charge
quantities are obtained by numerical simulation, which well agree with the experimental results. As a conse-
quence, experiment on the PMMA plate is able to guide canopy test.
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Fig. 1 Schematic sketch of cutting PMMA with miniature
detonating cord (MDC)

2 WM IEI LRI

2.1 WERHNHEXSH

T B RE R WA ) SR B U R B LA Sk
B RIE M R AR B M 2 B FES R )T
T —RIIFFEAETE MR R A 2 iR .

)

B2 %8 2 LT AME BOR
Fig. 2 Geometry shape and size of metal cover

MRREERABEMELAR. & THUER
R HEME A RGP, H 25 2 2 5 b6t
BORBBEST  TERRIE DI B S R AL A BT B
HY . — BT EOR R A S B BB VBB
BUmE., ACEATHMERMHR. mMTE
ME,L=1.87~1.96 mm, Y EGEE H=0. 87~
1.09 mm,d, =0.12~0. 26 mm,d, =0.16~0. 26
mm, HRH 4 NS ERES T REEER
ETR—FHREd, £ ROBETE G, A
TREVEHMR, ELE TR RET. UEH
PMMA % #i 5 53 F B A TR E R KRR Y1 &1 7,
BAT S FHERMIEIRE, 4 3% 8T ASmHERE
(HNSID . B 5544 (HMX) , BB & 4 (RDX) 3
BifbdEZy. HERMERAXMGE, XN FMIES
B EFPIEIE LR (K% EE 0.60 ~1.51
g/m), Xt HNSII BUfEZ5 L3 T 9 s,
KAEANTRIA 5 RIS, ME 2 LR FE 4 A A

PDF CfH4#i[H] "FinePrint pdfFactory Pro" i kA G ww. Fineprint.com.cn



http://www.fineprint.com.cn

54

Z A A DR R R B S WL 26 FR E ST 1051

0.68,0.83,1.07,1.22,1.41 g/m, R FH4EIN%E
B9 R 4 R AR KEZT R R BE4r ) R 1. 01,1. 23,
1.39,1.51 g/m, HMX RIXEZy 3 Fpals , ¥ 08
HNFE L KEZ I 2 BE 43 ) R 0. 83,1.02,1. 39 g/m,
RDX RIJEZ LI T 3 FalAk, B h4AN5E,
YEZG Y 2% B 43 5 Ry 0. 80,1.03,1.26 g/m, )
A, R B 508 2 R BT IR B R R A
YEZS B W HEAT T W &, X F 5 |\ E A
FAB M #5158 HNSIT UR R , Ho% 3 B 2% 2% 3
R K, KANTE 6 500~7 100 m/s Z[A],

2.2 %X I

R 3 # E W PMMA, R~F% 140 mm
X180 mmX7 mm, LEIEEUME 3 Fin.

(a) SEEREE
O ©)
0 b o
O O
(®) 0}
(b) THARR I 2

; (R

(c) SEH0 % ¥ D 1 J=) 8 OK

B3 SEmpE

Fig. 3 Experimental apparatus
WUR R PRI AR I XM-23 5 #1541 6 B

Hl . RA XM-23 B R HUR R R R RS
A28 BA 1 R B — 1, R HEAT B AL . U R

BT RPRMEFAE. KA M4 BREEEER
%77 R B E BRI . X 3 AP AEZG .2 B
h5E A [RS8 B /N BRI AT S 0, 3L 58
B A5 LK AR LR ER 3 . RABEE
51 R R R I

2.3 EXRHER

S R A R B AR X R AR o AR AT I
o B4 EHERGE A S hERERAER A,
ME A LU B E B ZRAR

(a) L5

(b) T3¢
B4 Prdad
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Fig. 6 Relationships between cutting depth and charge quan-

tity for different types of metal shell
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Fig. 8 MDC fracture system of a certain aircraft
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