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Cushion Packaging Structure Design for Dell Notebook

XUE Qiong, FEI Wei—min, HUA Guang—jun, WU Ruo—mei
(Hunan University of Technology, Zhuzhou 412008, China)

ABSTRACT: The paper was aimed to optimize the cushion packaging structure for Dell notebook Vostro 1440. Based on
the product characteristics and circulation environment, the cushion packaging material was determined, and three sets of
cushion packaging structure improvement schemes were designed and comparatively analyzed with the original scheme. The
cushion packages with the optimal design and the original design were tested with drop simulation security analysis via
Ansys software. Using EPE with a density of 0.029 g/cm’ as the cushion material, all three sets of improvement schemes
saved material consumption to different degrees and passed the deflection check. Scheme 3 has the least material
consumption and was multifunctional, besides, it showed better cushioning effect than the original cushion structure in the
dropping simulation. In conclusion, product cushion packaging structure has a development trend towards environmental
friendliness, high efficiency, low cost, and multi—function.
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Fig.2 Cushion structure and overall assembly drawing of Dell

Vostro 1440

3.2 HHtAR

32,1 H%E1

RV & R T, Tl 5% e
AR FH R AT . B R 22 w4 B
i, BRI T 4 A B9 S5 K, 1 LR A% 38 B 28 e A U
T MR PSR | [R] ISP A 8 1 &) A28 fef T2 e 4 i ) )
PS5, BB K B i A L R 0 R 4 B 1 T
B 127 BRI R 0 462 mm x 329 mm x 74
mm, [&] 3 A AR T Vi=729.0 em’, W52 pjidef 44
MR Vu=2V,=1458.0 cm’, R E WA H - 28 whaet
A /NG TR S,,=36.0 em®> (1.33 1)=28.3 cm?,
JRITR R T AMAT

K3 5% 1 e SR KRR A T

Fig.3 The first scheme of cushion structure and overall assembly

drawing



H36k 214

B R A U M Rt 45

322 HE2

ZETT IR LA v A i R Y k222
s AT . RS G PE MR EPE Mibt , 5
VI AA oy 350 ) Ve AN DT 3 3 47 28 TV I 0% el 44
2% wtel R T RS 4025 7= i s A R v R LS
KRR AR, B AGE As , 2liA i)
AT EBY . %07 8R40 R ST 382 mm x
309 mm x 80 mm, [&] 4 71 2 P4 PR TR Ry V=569.1
em® |, 25 et BARFR V i =2V=1138.2 em’, ##faiE
PERAX « 5% vhded 38 1 e /N2 P 1T R S,0,=33.0 em®>
(1.331)°=28.3 em® , FIF LA FR R )5 S ST

K4 J5%8 2 ZEnil #ai i B R R
Fig.4 The second scheme of cushion structure and overall assembly

drawing

323 HE3

BT S DAL A o Bt By, g
e HR R 7 i B — AN E R F . HR A 2 R
FHAR T LA, OB 2% ph el R 254, 00 e 7 50 iz i
Zp -y Thaels , T LGB A A — SRR
A0 A T % el AR R, SE B AR Y
FIH o 1207 SRR 247 RO 2 502 mm x 329 mm x
80 mm, [&] 5 it A (YR F Vi=1234.3 em’, #F44 B (1)
A Vi=1030.8 em’, JIT LAZE Wil 8 SRRV o=Vi+ Vi=
2265.1 em’s P HELE PERAZ < fof H A 1 B /NG P TED
TH.8,=80.7 em’, %} # B 1) ¢ /N 2% w1 FH $5=39.5 em?,
5 S.=39.5 em®> (1.33 1)°=28.3 em?®, If LA R0 2% wh 7
T .

Zx BITIR IR SR 3 e SRR FH EPE 2%
R RERN Jey R 28 wE =X, HARE L T B A . et
T EARTE WA AR B, AR RIFREE L7217 %
R A, Horh o 48 3 [l HoAT 2 IhRgfk, o R dwedl

WES

B

5 T35 3 Gnfrioh Al SO IR T
Fig.5 The third scheme of cushion structure and overall assembly

drawing

3.3 ZHEMREESH

FIIH Ansys/LS-DYNA FR A4 X H figi 4 28 14 2E 1 7 ik
AR BT, A BR T TR FH 4715 15, Shell163 7614 5L
T8 17 45 Solid 164 SLAAR . & 2R £ 4 A L SRS
Gy BHILFE T,

JE U 7 S ARGty 58 3 1A 3R LR 4 B AT -4
S5O PR R0 ok e o b £ DL el 6—7, T etk %6
3 A B S PN 0] e B KA R T 22 d R I (E
A3 0.402 MPa F10.717 MPa, ¥J/N T 5 HE )7 R K
N JIME 2.224 MPa; 2iCHE 77 %8 3 0l Bk 7% skt 5 i Jz
[ TE B BR V& N BE 53301 Ry 62¢ Fl 40g Y5/ INT 5y 28 2
FLRE I 78g. FRILTT UL, 548 3 W AR whiB 4 A
AL EE A7 B B SR R, T L7 Bk 75 e A rh e
kSRl

. F1/Pa

94.39I76 497 648 996 001 0.149E+07 0.199E+07
248 821 746 276 0.124E+07 0.174E+07 0.224E+07

a T EBIESRUN T =

80
60
40
20

0+
=20
—40
_600 0;8 1:6 2.I4 3;2 4.IO 4;8 5:6

A/
b 2 B I BE A R 1%

6 J50)5 ZR e el B i 22 A PEREI RN 20 B

Fig.6 Safety test and analysis of the original cushioned package
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Tab.1 Parameters of materials
R I/ (kgem™) HHA i/ Pa EL/N = Jeti R /M Pa
ZETCA HL I 820 45% 10’ 0.30 30
EPE 29 3.0x 10° 0.01 —
0201 FLARARAE 200 4.8 % 10° 0.15 0.784
Hb A 1700 1.72 x 10" 0.20 —
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Fig.7 Safety test and analysis of the third scheme of cushion structure
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