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Design and Analysis of Materials Airdrop Packaging Cushioning

DU Zhen—jie, GAO Wan—yu, SUN Xiao—jun, TIAN Feng
(Institute of Medical Equipment Academy of Military Medical Sciences, Tianjin 300161, China)

ABSTRACT: This paper introduced airdrop cushioning packaging design, including wire rope vibration isolation and
cushioning system design and foam pad buffer system design, in order to select appropriate cushioning material and buffer
form, to ensure safety and reliability of airdrop. Targeting at the two impact conditions of materials during airdrop, namely
parachute opening and landing, finite element analysis and calculation were conducted. And airdrop cushioning packaging
design was conducted according to the maximum impact in the two conditions. The maximum stress of touchdown instant
was 4.8 MPa, and the maximum displacement was 0.666 mm. The maximum stress of the rebound process was 13.3 MPa,
and the maximum y directional displacement was 5.49 mm. The shock isolation calculation and buffer pad structure check
both passed. The drop packing buffer scheme using an internal foam pad buffer system and an external wire rope vibration
isolation system had excellent buffer performance, and could meet the design requirements of maintaining packaged
materials intact after airdrop.

KEY WORDS: buffer design; airdrop; vibration reduction analysis; finite element simulation

WYyt 2 B G b B RS BT R AT SR kPRI Ze s, iR s B e e n e
TEBEANZE B B, %o 2 2 U B R AR S AE T4

FIERGSF 2B A sh . s atasss 1 MZBRIRE M Rt

e

G £ A i P IR SEBRAE L , L i i U6 245 SR e

R R GG R P ST o T 8 T2 21k

L

1.1 RiRE Rg &Lt

ZEAFBIRRA , JCAR LIS, 0T H i i BT A T
o3t SCHE i ‘%ﬂ%é%l‘m?)&%ﬁﬁ#%%mfr%ﬂ@&ﬁﬁﬂ BT G NI, L IR A B A, L AR

G RGBT, LUSCR M SRR DR 5 B AT E 4 22 BRI AR A G A A E

gz st A FROC T ”,@?Eﬁ%ﬂﬁﬁﬁﬂpﬂﬂ’ﬂ

WAs BHEA: 2015-08-17
BEE£WH: 245 HAH T (BS311€027)
B AIRAS(1973—) , Lo AN -, E Rl fbe AR P RIS 5, IS o) 2 b 5 25 A 5

=

22
Z>
o

BB Bl A Y bl i i 22 g R A AL b 45 L AT o



30 1 % L #

20164F 1 H

1.2 RIRE MRS TIERE

M TNz fmiRes 2 #lnpih S AR R AY , £
JREAW 22 P8 2 1] (R RE DX I % 257 A R HEEREL Ty , IRtk T
FLA AR MR AR LB st oo Y. e Y
B 22 SR iR 2 R G RIE AR TR 37 e K% A npihi 5%
R, B BB R AR 18 e . 8 F B PR 7%
BT LA AR A ] 22 ) PR AR T RN 22 ) B iR 22 o, L
& xyz % 3T W BEIREE ) BRJE K, Brab B 15k,
SO IR BEOL B, AR (0, AN 2248 Rk i
RIS GS-15, BURE BT i M 1000 kg, F AR 5 W] K
B (xz),45° ,y 439k 33.8,16.6,42 N/mm, -3 FHJE
2R 012, RGEE A H 9.45 Hz,

25 $ A i Wk 1B] 7 A 1 i 07 Hl T b T AR AS
[] AF FH B[R] [] 46 45 b ) 32 2508 il b (55 o
A7 o A 5 22 2 B IR 284 3 B T AR 2R AT 3 R
B PRSI, i T 22 48 R IR 28 A0 I EE ATBH R
PIVERT, 0k T HE RSG5 L A N %
T EEVER T, 2 aERRIR R G TR EL LA 1.

1a,0)

Bl 228 baiRge h R GE T AR
Fig.1 Working principle of wire rope vibration isolation buffer sys—

tem
Y 22 248 P I 4% 18 3 € SRR 6 >3 F
Fo F, T, T, THENFHEAE I ™, HA A0

"F1 (K, 0 0 0 0 07R]
F, 0 K, 0 0 0 0JR
F 0 0 Ky, 0 0 0]|r
7| lo o o kK. o ofel|
T, 0 0 0 0 Ky 0]g,

Lyl Lo 0o o o o Kglg

_Rx_
¢, 0 0 0 0 07 .| [F,T
0 ¢, 0o 0o o ol |F,
0 0 ¢, 0 0 o|R||F,
0 0 0 € 0 0], Tl
0 0 0 0 C, 0 ‘-9' T,
Lo 0 0 0 0 Cul | Lr,A

Lo, -

K F, TR MM RLR LR, 6., 0,, 0.
G3 MR AERH LS FARTES £ 5 K, C 43 30 R WIS ZR 850N
FELJE R0 Fo, Fro, Fuoo T, Too, T3 5128 7781 T3 5 I H)
IR 1E

RGN EN SRS R - EES
B A R BEAR RGN A T T RE
. W TRRIREFAE 2 A B, HEE BN
Fi R Rt . BRIRE h RGN RAZIE &
A RASIE 2R 1k, N o BT B i 4 BB sl Rk %
g whoT AR R . T RE R A R A AR/
(RIS ] DX ] P 5 AT ABL R A 2 il 2R 0 118 W) 2 I 2
4, L] 1 P DR/ IN T S B T B i v B (] Fsf e R e
ThafRas REA B TR b BHE SE R

1.3 RiREMRFEHELITE

T FHAG LA O RV < DA oo 25 kT L R SR A4 fi
i TR P R [ ) T Ml 45 1) T A — = BEAE Al v A
B8], G vh R G0 TR DL ] 2 Bk il b (%) gk 1]
(r=0) Bt 2, 7% 5 32 10 RN G s s T #E -

(Mas™+025+k:) Xo (5) =[ —mus™+(cos+ka) 1 X1 (5)+

mzm

b JR3h

K2 ZhRGEHR
Fig.2 Simple model of buffer system

MR AL PG AL R 78 o T80, i A sl 32 Jik
My =5g, thadiIHE] 7 =10 ms, B R 2500 -
{49sin(a T4
Ys = T
0 t >
Wil 552 % v B IR 2R G2 28 Iy 5 2R G0 i ik
WS RN y=y—y., B s AR 2 R A .
my + Cy + Ky = — my,_ ,ff#fi5%:
1

maw,

K c
Hw = [ ¢ = 0, =,
mt 2 M

O0sir<r

(1) = j;<-my>e-fwn“-f>sin[wd<z ~ ) ]dr

1 -7



$37% 1

FEIRZANAE W58 s e e e v s i -5 A 31

SR ALy (1) R (), B
GS—15 % FHAR AL A 1y o e 107 45 2 < e AR N2 S
12 mm, e K B R 3.925 w/s?, B R BECR A
93.4%., 1 VLA 22 48R 22 5o i) bk i 1 Sh i B A Fe
VR 22N CRRF 40 mm) .

2 ERFBREN ARSI

2.1 ZrhgEiER

o BB I 4 AT SR h AR R v, X
DAPIRE BRBAL A AT ZZ o R i, & AR 52206 I i m
H 14 ke, T A 4 1260 em?, BB AXUNEME G. b 25¢-
R 32 i 0 20 e o o % v BE A A, B A S 80
FEH M 120 em, B8 th R G A 2548 LKL 3,

T @

( J

=
S R—

K3 Znp sty

Fig.3 Buffer packaging structure model
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