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Numerical Simulation on Damage and Failure of Missile Launcher Structure
Based on Difference of Composite Material Layering Mode

YANG Zhi-wei' , ZHANG Chao-xuan', WANG Xiao-chun', LIU Ke-chen’
(1. Hunan Aerospace Limited Liability Company, Changsha 410205 ,China;
2. College of Mechanical & Electrical Engineering, Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

[ Abstract] In order to explore the application of carbon fiber composite in portable weapons, the technical research on the structural
properties of the launcher and the method of composite laminating was carried out. The working pressure of a certain type of launcher
was obtained through experiments, and different carbon fiber composite layering models were established by using finite element numer-
ical simulation method. Then the mechanical properties of the launcher under working load were studied. The results show that the lay-
ering method of carbon fiber has a great influence on the stiffness and damage failure of the launcher. Under the condition of the same
working pressure, the same number of layers and the total thickness, the maximum deformation of the launcher structure is 2. 41 mm in
the layering mode I . The maximun deformation of mode II is 7. 66 mm, and the latter is more than 3 times of the former. According
to the Hashin failure criterion, there is no damage in the carbon fiber cylinder of the mode I , except for the 6th to 12th fiber layers in
the middle of the cylinder according to the mode II , a large range of initial damage points are found in other layers. The research re-
sults can provide reference for the stucture design of the launcher and the carbon fiber composite layering scheme.

[ Keywords ] launcher; carbon fiber composite; damage failure; numerical simulation

KRR I A R B L R 2y i f MR T B RS2 e s L™ A B0 e il v T R A
Wﬁ%{,\&‘ﬁ%i@%,ﬁ/\kﬁiﬁ?ﬁ%ﬂﬁéﬁg{é@?ﬁ BREFAER AR AR | 9 B2 | i | T AR

], TR B T2 PR RERS A 2 A e S S i 2 DA ERE , O K S R A 2
u,\ﬁi%lﬁﬁ%ﬂﬂ B 58 0 5 J T 485 50 A AR B e 5 0 R S R A ST W SRR
fay, HR g 7 SR T TR K sh LB s R i £y, JRUHEAT 200, Bk 1 4 R IR 50 ) 07 S 52 ) 5 L A O

Kim B 20240304 EITHHS: 2024-11-18
BEE£WA . iz Ll E AL R AR 2% ol 3205550 B (P2022-AB-1V-002-001)
FE—1EE . HEdE(1986—) DU, IR H A Bt mg TR, BFFE07 1 MU ES A BT 505 B . E-mail : 105762747@ qq. com,

IS MHE - www. stae. com. cn



2025,25(5)

WS, 25 S TR G MORMHZ 7 2022 5 1 5 90 A S T A5 A B 3 R AR D 1921

MEEN R, LRess S Bt T — B R
W E AR E I TS0, R E T R A
SRR FE= R RN SN A WL A N R SN E )
IAL, APNERSE A2 5 b0 kAl 22 J52 8 A
JEE A ) R R LA RIS R Sy H bR, 4545 A R
TURAA T B AR S HE e 1A% 333 X6 4 33 el EAT
THMIEAR T, Bl % TR E &
PR G A, S0 T 6T B R OB, XA AR
(AT BR TR 7 ECB 08 5828 6 3 ) R 47 P4 TR T
DU LSRR EE W BE BEATRFE . MR AR 45
BUE oI5 S Al X L, LS AT 5
RS RIS AR WRL, EEEAE" ] Fluent
SRR L AR T A R s sl R, KB
FRUAE R RSl 5 2 R A S 3 R I ol 7, 75 5]
T A RRIELIEE R | T 5 7 PR R fR BE M A TR
SRR AR AL I £k . &R 5 T AR 2
FEST T BE W AUIR 2R A AR U N DR A A
THE) TR S AR, R N R
BRI I, 0 B 1 J S A6 i 2 44 B % A48 9 490
R DR EE RS S TR I T R R
BRRESE 5 8 N AT KO B A A0 8 R B T &
B PRI A o ) LR R 0 X K R R AR 1 5 4
AT ET 4 545§ = 07 1 AT 7RSS . BRAE A
AT DA R AL T 5 R E TR B B
T IRSLAERRG AL S 5 MRS 4 TRz i AL
Bty e, AUk N TRV A RR R G
4 =2 A7 BROT 5 B H BRI X 2% 84k 5% fAT e
e s dir A TR T B 32 0 57 IR 1 Ol it
FIT 5 BiiPAl . 2K BRAE R A BROCEU(E 1 A
7R S R S I R R B 4T 4k 52 G R B
7 AP W 5 12 3 A7 A 20 BT, s 7 B % e J= R e
i IR = 5 IR SR IR HE AR i BE TR R AR A 3
THAR S, X5 A R R S 1 B AR AT A BT
2 G RO A BT D B0 TR X R AT
FEBE A 5t 18 7K il sl 25 80 r B 45 0 9 | W AT
w5t

B A 1 6 R 4 A S BT A I P Y S B T
I, I AT BR T ) 4 a8 H0 4 0 25 B R T A
AZE AT 05 B AT, TR 9T S A R A R B Z B
R ST AR B0, LAY O 2 3 BT i it S Atk 4
PLE ZRE

1 ZSERJLTRE

RS TETEEF NP 1 7R iR S 1 R R R R
i 2B L S S 2, R S E T B,
fy A AT — ke e 42 A U5 £, AR S fT A4

B R L st e

Fig. 1 Geometrical structure diagram of launcher
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Table 2 Performance parameters of 7075 aluminum alloy
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Fig. 3 Structural finite element mesh diagram
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Table 3 The layering method table of carbon fiber
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Fig. 4  Deformation nephogram of launcher structure
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Fig. 5  Stress nephogram of launcher hoop
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Fig. 6 Nephogram of Launcher failure in layering-mode I Fig. 7 Nephogram of Launcher failure in layering-mode II
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