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Corrugation Obliquity of Corrugation—Cored Sandwiches Effect on

Hypervelocity Impact Protection Characteristics

NAN Bohua' CHEN Yichuan' LU Jia' GUO Rui’ HUANG Feng'
(1 Shanghai Aerospace Equipments Manufacturer Co. , Ltd, Shanghai  200245)
(2 Nanjing University of Science and Technology, Nanjing 210094 )

Abstract  Based on the SPH method simulated process that the corrugation obliquity of stuffed corrugation—
cored sandwiches is 30° , 45°, 56° and 60° impacted by space debris, and hypervelocity impact protection
characteristics was compared, so, the corrugation obliquity of stuffed corrugation—cored sandwiches effect on
hypervelocity impact protection characteristics was studied. The results show that expansion degree of debris cloud
by impact is increased by corrugation obliquity, and when the corrugation obliquity is 56° that the damage stuffed
corrugation—cored sandwiches to space debris is the most bad. The difference of no-reversible work that four kinds
structure translated is little, that show, corrugation obliquity effect on the no—reversible work transform is lesser. The
damage in the spacecraft wall protected by different corrugation obliquity stuffed corrugation—cored sandwiches is
different, when the corrugation obliquity is 56° that damage in the spacecraft wall is least.

Key words

Stuffed corrugation—cored sandwiches, Corrugation obliquity, Protection Characteristics,

Hypervelocity impact

0 355

25 [ R 5 0 K AR e 10 km/s (1)1 24 40 X6 8
JE AR R 2R B 1T A TAEZ 2] 7 IR 1 Pk K
KAUHE 7 ] LR FHAIL 30 00 3kt 47 el | X 40t 5
R e R ) 2 K R RO 2 25 TR e, i R B B
AT B

23 (AR v 4 Bl B 4 A AR T B A2 7R AL R A i
B AIMA] B — o BE B B R R R S R R R
TE 1 e T2t AH XTI 55 00 B R e, DT AR AL R

WA H 3 XXXX-XX-XX

e DIRERG BE Bl S AR . fE Whipple B4
M EERL I, 20 ZAFRIPTTE, N AMEC G K E N
Il P (] 2l O e 1 AL A% O 30 Whipple B 3714544
B IR B AR IR BR B AP A R R XUZ
Bl 3P 45 A8 T A K 22 2 i i By P A A 2 B A
B i ALK A AR IR 8] A 2 S X e 55 R i A A
FEZAL T EAI TR R B I A

H I BT JZ A 7 725 58 B2 45 4 T 2 T
P57 B AR SRR T — R e )2 N BELTER

B EH TN M A, 1980 4 A 198 5L, BN = 0 FA R AR E A M RHOIFSE . E-mail : nanbohua4@163. com

HAEWH i A AR E4L (18ZR1417700)

FHMEILZ  htp://www.yhelgy.com  XXXX4E 45 XX 1



AL 8 0T e 2 5 ), I LA A K 2 B 4 445
Myt 22 oh )2, 52T ANSYS/AUTODYN 175 L4 4 v (1)
SPH (O #5RL - WA 77 27 ) B3 X5 AN [R] 6 S0 ful 1 B
7o 3 a0 2 A KA 1 243 TR R e g o o R A T
THEFE, AT 1 I S f e e s a7 B i Y
S B9 25 SR T LA A A R 2 45 TR A R o 4 1) R 4
5%,
1 ERRXELEmEN

78 2k B0 J2 2540 HR i IS T 2 AR Lk Be
JZ UL R FER R B, Horh e SO JZ IR = E
P2l R S0 e J2 MR R BR 6 4 B s A R R 3R
SRR SR T )2 AR B A A 25 o6 S A R AT
B NE PR, B 8 )2 454 32 R
TR . om0 28 B 45 4 1 P 1% 2 0
- JRER AR

| ] //

¢ | A\
. /
f HUEHH— BT
K1 seack)Z 45K
Fig. 1 Diagram of stuffed corrugation—cored sandwiches
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Tab.1 Parameters of stuffed corrugation—cored andwiches

t/mm £,/mm t./mm t/mm 0/(°)

0.5 0.5 0.5 4.0 30~60
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Tab.2 Parameters of stuffed corrugation—cored andwiches

on four kinds corrugation obliquity structure

structure 0/(°) pulgrem™
I 30 0.72
il 45 0.74
111 56 0.77
v 60 0.79
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Tab.3 Key parameters of materials models for T2024-351 aluminum alloy

Tillotson EOS parameters

Johnson—cook strength model parameters

P A B Gy A B T el

a b et B . n C m
/gecm™ /MPa /MPa /GPa /MPa /MPa /K
275 75.2 65.0 0.5 1.63 5 5 27.6 265 426 0.34 0.015 1.0 775
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Tab.4 Shock EOS Key parameters of
materials models for epoxy

plg+em™ co/m-s”! s b%

1.19 2730 1.493 1.13
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(¢)  Structure I, 8=56°
E 2 ANFEBhiH st T Y e R =B 5 L

Fig.2  Comparison for debris cloud of different protection structure
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Tab.5 Comparison for expansion half angle of debris cloud

Structure

v, /mes! 0,,/(°)

I 2123.7 23.94
II 2342.9 26.13
1 2672.2 29.36
v 2858.0 29.86
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(d) Structure IV, 8=60°
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Tab. 6 Internal energy transform and plastic work of
debris on different corrugation obliquity

structure 0/(°) AE/] W,/J
1 30 2357.8 218.2

11 45 2308.3 230.0

11T 56 2312.5 256.1
v 60 2324.9 270.8
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Fig. 3 Comparison for damage in the front of spacecraft wall
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Tab.7 Comparison for envelopment radius and

maximal depth of impact pit in spacecraft wall

structure r,/mm d, . /mm
I 53.4 291
1 54.7 2.87
11 57.1 1.94
v 583 s
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Fig. 4 Comparison for damage on the back of spacecraft wall
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