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Effects of Fiber Hybrid Layer on Impact Resistance of Airdrop Box without Parachute

SHI Yong-sheng, SUN Wen-ze

(College of Aeronautical Engineering, Civil Aviation University of China, Tianjin 300300, China)

ABSTRACT: The work aims to study the composite laminates with carbon fiber, glass fiber, aramid fiber/epoxy resin
system fiber hybrid layers used in the airdrop box without parachute to improve the realization effect at low cost. Compo-
site laminates were divided into ten layers with interlaminar hybrid structure. By changing the hybrid ratio, laying angle
and laying sequence, 148 laying schemes were designed. The effects of the three kinds of parameter variables on the ten-
sile and bending properties of laminates were analyzed with ANSYS-APDL. The results showed that when the fiber was
laid along the main force direction, the carbon fiber layer was on the outside, the glass fiber layer was concentrated in the
center, and the volume of the glass fiber layer accounted for 40%, the material had the highest cost performance ratio. For
the hybrid fiber composite laminates, it is concluded that the carbon/glass hybrid fiber composite obtained by adjusting
the hybrid ratio has good performance. By adjusting the laying angle, it is found that the closer the fiber laying angle is to
the force direction, the better the performance effect is. And the best performance structure under different hybrid ratio
and laying angle is obtained by adjusting the laying sequence.
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Tab.1 Material properties
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Fig.1 Three-dimensional model of hybrid
fiber composite laminates

VATHIZ M REIL 1 (SR SCRIFR IR 1) S f, 3
ML 42 A AT H 2 P25 IR AR 47 4k
EAMRIEG, RAVZ IR, i IR
LR AR Z I, JETLAR 2 mi% I

1) HISCHR[6] AT, FERREF4EJ= W0 T ARZ I
DR A B 41 4 525 B RS BT R R B B IR | A
T, TR R o 2R () O ZROR B B 4 e e ) B A
R, WS R T AR, D AE R - B B TR A 4F

e A FRL R BIR AR A R AR, PR UERR
YRR LA T R ANZ TR E .

2) HSCHRISTRT S0, J5 45 28 4 1Y 0 FReE J3E A1
e IRGRD), R AERR DT B IR I AT e B BS54
RILEF G SRR, TCISIRZ b anfa 281k, Br2fitr
SRS AR ETE R, BRI REMNREICE.

X R R Z R A S B2 MR %, & 44
B o W 2RO O R A e S i X EA T, FE
W ik 2 S5 IR AT T, R IR O e 2
AT b 37 Ak BT, (5 SCh an SR T E A
c. g. a s alfCERIREF Yt . BEESLTYE | ST L LT iR
AW R R & PRI ] ) B2 2 AR ). )2 M
RA, W, IV (JF Xy ZRBI, I, IV) %
TR 2% Eb KAl 2 0 ] 45 380 5 2080 1R 2% Ty XA [R] A 4%
37 P HEY o Ja SCH iR/ B TR A AT 4k 52 A M R
FRA C/IG IR GMEL, R/IFRIRBRA AR 5K
iR C/A IRE GMEL, BB 5 RIRRARE S
MRHEFR R G/A IRZE A HEL

1.4 BIRTHEIRME
141 BREFUEESGMBESRAER
AR TC A 23 BRI TE 1B TS e, B JC A28 1A



Faa B

SR, A SPYEIR AR X T £

EiRULE F AT/ - 303 -

2

AT T Ab R A AR 2 A A, — it ]
SE, AR, 3 AR [ R A A e
Al S A0 1 A S e T 3% b o ) A5 < 2 B A6 1
RERITES o

Fie B SCIF GIB 6854—2009 (25 [ fo b g o
K) BUE, TP PG A B A RN 40 kg
ZedT, PRI Y J0 A2 B BE IV AE 200 m L BB,
BUSTE =S bl 200 m, WA TEE v=0, TEANF%E
25 S B3 AT e R B TS T, (2 )—(3):

hy, = VOH% o @)

v=y,+gt 3)
AT, BAMBBEREEEE AT IE 62.61 m/s. (Ri%TCAasHL
AR N R BTN 40 kg, X ETE LB R] &
HE ) A2 T30 B0 AS T2 BE S B2 T BE & AR 0 ik Sz
1500, 52 F71 Bl B] ) Bsf Te) 28 fb A B 0.1 s, FIER(4):

FxAt=mv—my, (4)
A5 WIARSZ F129 0 25 kN, T B8 e 44, 2 F=30 kN,
1.4.2 HHEHEERS

T8 35X A PR AR R B B, SCHR R T — R T
F R S as e [ 7 ST O, 4 F=30 000 N, fii
AR T AT W 2, AT A Y32 F1 I AT DL& B,
o2 o35 o ML, BEER AR/, BT IZATT,
AL AL B PR A PR R DL, A

F=9L (5)
&
- 30 000 N _ 5 MPa ©)
0.6 mx0.0lm

ntEl 3 froR, MRAEDFEAT AR & 5, Al
W (5) R EPESRE . 72— RE RN 1R
T, RARSEEASIE BN, HAP RN O , E {E
MR

ANSYS
R17.0

NOV 2 2022
15:27:01

Bl 2 sk s A FRoC TS
Fig.2 Finite element calculation process of
modulus of elasticity in tension

1 NODAL SOLUTION
STEP=1

SUB=15

TIME=1

UX (AVG)

RSYS=0 R17.0
DMS=.156E-04 NOV 12022
SMS=.154E-04 09:02:13

43E-05 .686E-05 .103E-04 .137E-04

.3
.171E-05 .514E-05 .857E-05 .120E-04

K3 R s A RO 45 2R
Fig.3 Finite element calculation results of
modulus of elasticity in tension

1.43 METEHEES
T A XS SRR () 20T, SO R T —F T A
FH Sitpds INEEIA ) (42 0] 7 IR i, Bz 1t hn 321
A H o) 31 A, A SIS 967 N,
WR K WE 4, ©HPUE AL S AT RN
FP

S =~ 3B 7N
A .

FP®
Y ®

s FONEAT; LRI ;5 frnae W ECKERIE 5
TRERE . 1 Ansys A FROCHECPE 50 i) 284 A
BT AR R SF R R

F =30000N 9)
bd’®

=" 10
D (10)

Kb b AHBITERE , b=600 mm; d MH YRR,
d=10 mm, QN 5 iz, i4E DT B AR B R BEE M frnax
Ja, hEs (8) BRPTL MA EE, 7F— &N
TERT, A Wb BN, AR S fE AT

ANSYS
R17.0
SEP 26 2022

21:11:57

K4 i e A R A
Fig.4 Finite element calculation process of
modulus of elasticity in bending



© 304 - il % T &

202341 A

INODAL SOLUTION, SYS
STEP=1 R17.0
OV 12022
09:42:31

SUB=15

TIME=1

UZ (AVG)
YS=0

DMS=.235732
SMS=235732

K5 Pk A RO R A5 R
Fig.5 Finite element calculation results of
modulus of elasticity in bending

2 FHRE5HSMH

21 AREEBEZILBERMEENF TRELTNH
FEke

AN TRV 2 A 2R B — 2T 4 5 5 bR PR fiE
S84 ANSYS—APDL 815 5| 1y 45 W5 2,

N

R2 BARSAMHIERESH
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