il TR F39% HTH
© 126 - PACKAGING ENGINEERING 2018 4% 4 A

BT & BHE F R FTENYLE P €351 1T

FiRE, BEfk, L%, HIHE
(J:IEIjC%, i 200093)

TEE: B&) RSHATPMEENE bk, B %37 P AU AL A AR T A 2 A R S LA T AR BT IR, MK
MR R L EH Tk, Fik BIEFMHHEERSE S, 43 EPE 4= EPS #9422 7 Pk, %}\#Tviy’ii‘l‘
Goh M, BEROEORAARROE IR, By Efe i@, sSTORFHTAEMN K, R 2

M AR B AR #9 EPE A= EPS 4=, EPE R E R %, P4t P&, A LMK T B,E K‘éﬁk
JESRE R & Bk BT, & B EPEAEAZ AL, A B RAFSARAE A Sh & KA AR 4T AL
HEREROE, 2EFHNNAMEEEFRECRZANERD A RZINHIR, BN X T OLEH K L3
FEERIR, B ITEPAEARIE S 0% A T AT

KR T AL BARG R B gM,; 63 /J”‘]‘f&

hEZES: TB485.1 XHEiFRIAEE: A XEHS: 1001-3563(2018)07-0126-06

DOI: 10.19554/j.cnki.1001-3563.2018.07.023

Protective Package Design of Printer Based on Buffer Material Selection

WANG Ni-rui, CHEN Jing-hua, YOU Fei, TIAN Ye-qing
(University of Shanghai for Science and Technology, Shanghai 200093, China)

ABSTRACT: The work aims to improve the buffer performance of the printer package, in order to avoid the fact that the
printer may cause appearance and function damage in the circulation process, thus resulting in unnecessary losses.
Through the dynamic compression test of buffer material, the buffer performance of EPE and EPS was analyzed
and compared to design the buffer structure, so as to enable overall package to have excellent containment, protection
and convenience. The packaging test was conducted on the packages. After the analysis and comparison of EPE and EPS
of the same thickness, EPE absorbed more energy and had stronger buffer performance. Compared with B and E corru-
gated paperboards, A corrugated paperboard had higher edgewise compression strength and better buffer strength. With
EPE as the buffer material and A corrugated paperboard as the outer packaging material, the printer's overall transporta-
tion package is designed. By vibration test, when the acceleration is within the allowable range, the loaded goods are not
damaged, and the package is not seriously damaged in the drop test. Therefore, the overall transportation package of the
printer is feasible.

KEY WORDS: printer; overall package; buffer structure; packaging test
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1 Zmeidsnits o

1.1 IR

YRLZE bk Rl EPE 1 EPS. EPS: JREETHIAH
100 mmx100 mm, EFEEH 30, 45, 60 mm, -3 =N
3.4,5.1,6.8 g, p=~0.0115 g/em®, EPE: S A 100
mmx100 mm, JEE N 20, 30, 40, 60 mm, FIHE N
3.42,5.13,6.84,10.26 g, p=0.0115 glem®, FLAB4EHR
9 A,B,E X 3 FiE . A, B, E B RLBREA & 4 R
52 100 mmx*25 mm B AR R=50 mm R .

12 ZWiRE

S IR PR B S R AR LA HD-412 Sk
MRISHZS R . AL104 B T IOF . FURS 4R 50 B2 )
R ZYD-3A B PRSI . YQ-2-43
T EHUFERS . YQ-Z-44A SRR . PR as A
W7000 PRENL . BhiESLIALERAT PDTSO /i X AK7% ik
L5108
1.3 MEHEREMERK R 4 H7
1.3.1 EPE F1 EPS Z& b g

TEWRE N 20 C, HIXHBE N 45%0FHEEH, 3
FhREE R EPS Fil EPE 0K, kv B 20 cm #E47
SEHY, A A RO B - A ) 2R LA 1—2, SEER
B LA 1.

MR ST T 1 ) P2k, AR 4h Az 3 &
Ry pp ey, AR RN, WA R RE I £
R A KON BE Rl /)N 5 bR IR AR T8 A R
W RE e A 22, oA ) 0 R R A /M B
7 TR AR S I, EEAL 38 25 AR b R e i —
IR BRI, 5 — R PR I e, SRR
TS JE 14 I, AR W] JSERE 4 EPE F1 EPS fi1 £k xt b nl %0,
EPE [ EPS MiiZfm . fwfy, st uide whdm
M TS LT, EPE FTRE AR 32 i s 28 fay B
AW ISR £ i wpii shAE, ILZE sh ik RE R R,

XFJREE R 30 mm, BKV% = 20 om %) EPE &
HObh b 58 BURE— W Bl A e 40 SE 56 B M RHEA T AR, IF
FEFE 1 min Je AR, JEMRESC (1) 3t
ARSI R . T REAS R L 2.

®1 BEETFR EPS KRB HIE
Tab.1 The experimental data of EPS of different thicknesses

BB R A FR ) /kPa WEEINE KN ) /kPa

1 4.90 11.70 42.99
2 3.92 10.97 57.33
30 3 2.94 10.53 30.47
4 1.96 10.36 20.65
5 0.98 10.94 10.73
1 0.98 6.80 26.45
2 1.96 5.40 43.10
EPS 45 3 2.94 5.6 30.31
4 3.92 7.25 20.26
5 4.90 10.25 10.22
1 0.98 6.81 6.68
2 1.96 4.61 19.45
60 3 2.94 4.42 24.00
4 3.92 5.80 31.93
5 4.90 9.93 25.18
1 0.98 10.69 10.48
2 1.96 7.76 15.22
20 3 2.94 9.82 28.88
4 3.92 10.51 41.73
5 4.90 10.64 51.50
1 0.98 7.10 23.46
2 1.96 5.40 6.96
EPE 40 3 2.94 4.52 26.45
4 3.92 6.02 28.08
5 4.90 8.40 43.10
1 0.98 4.36 4.28
2 1.96 3.39 6.50
60 3 2.94 3.32 9.98
4 3.92 4.33 16.96
5 4.90 5.29 25.94
14
12} I
glof T o -
26 \ ~ o, = BT /
Z =
& 45 -~ JEEEH30 mm
oL — - JRJF H45 mm
o . . EEI%J6O mm
0.98 1.96 2.94 3.92 4.9
#NLJ1/kPa

K1 AIREEER) EPS AY R R -y iih £k
Fig.1 Maximum acceleration-static stress curve of EPS of
different thicknesses
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Fig.2 Maximum acceleration-static stress curve of EPE of
different thicknesses
x2 REBEHHNEREE
Tab.2 The residual thickness of the foamed plastic

" MRE  EE D min FYRKRERE/mm aspm
H4Ehmm%1ﬁ%2m%3ﬁ%4ﬁ%5m 1%
EPS 30 28.7 283 279 278 278 7.3
EPE 30 29.8 29.7 29.6 29.6 295 1.7

W2 B ie EPS M2 o PEBEZE4F T EPE, {H EPS
(8] 56K A 18, 7ESZ AR 4 Wk, 45 5 wkonp o A I
B RSE, DATESS 3 Ui AR A B AR BR
A EN 2.2 mm, RILEZ R T EPE (28K &
L N 1 (5 O 2R G G i 3 T S

:l;%xlmﬂﬁ (1)

)

K. 6 HERWMRFIEAZR; | HFHE 1 min
JE PERAIERE (mm); Lo A RHEGRIEEE (mm ),

IH A S DL PEREIESY . A EEH EPE R ZE npdh
M) EE R, HIRKNA . EPE MR bt R T
EPS; EPE MIXJZRHK, AL 4T ERHLZ H Y Bk 2
sRMARE; AEME R R T LR, SR EfR, 2
A ST ERRAB S b L, EPE MORRE G SRTE | i
TR A%, ANTHELTTEIEA .
1.3.2 MUt oadr

BHCA FC. B EC. E FC 3 R ECAS 4UAR 17300 T
JEMEREIE, WA R 3.

x3 EWMEIBRKEMSIFMERE

Tab.3 Mechanical properties of all kinds of
corrugated paperboards

A PR EE/ (KN'm™')  SE R E/MPa
A BURLAS 1.62 0.25
B B LS 0.89 0.80
E AL 1.52 0.85
o3 AT A A>E>B E>B>A

MRPE LA B3, ks e 2% b BE AR R 1Y
UV A3 )2 A FC.A UM B BUHE G, 71 58 B i,
PP, SZbbERE R, T AAR i b5 i F T ERNHLIX Fl 5

2.1 FTEDMLEL3EE M EEMIZIT
211 ZZ bR RE T BRI B A

TEZ WP EERGUETTIT , I % BE BRI X 1 5% A} 1)
JELBE SR, XRE A B BB PR TIE A D 38 o i {0 2
N YIRS Z RN, LRETT A, RNk
i EEALEE, MEMREEE NG . B 1018 JTEPHLAL%E
AP E S ECh, FTEHLA RN S ke, JIRHETR
554 370 mmx242 mm, H34E ISTA-1A BRIE bR vE,
T BRIE W R 762 mm. R T T SRRk &
RN 700 mm!", AR G, R 6017, R 2
IRIRL /NGt REE Coin=3.8, TR TT 01nax=170
kPa, W[5 H Pt E R D~4.33 cm, 25kl
A=~173 cm?14 131
2.1.2  ATERHLGE sh &M it

VT p=20 kg/m®, JEJE d=45 mm () EPE 4
BTG R EE R T, (] E FORFZE npt 38 S AR IR
Wi o 2 FlR ARG RIS I T & vhbERE, R T ME
(1 58 B, G EPE o 38 =1 A7 AR K UL 3
EPE JE & $ % &k R 51 434 mmx306 mmx75 mm,
FERTEIIRTS 4 ARG T 4 Frad i, 3m T A
1) 2% whiig JEE 16190

3 EPE JIE#S =ML
Fig.3 Orthographic view of EPE bottom pad
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4  EPE TSt =1 K
Fig.4 Orthographic view of EPE top pad

2.2 FTED#HLIMNEEEIFIT

N RS 30 A2 P B2 1 ) it R RUSE RV, IR
KK 34 mmx311 mmx397 mm. Z53H5E45 H il ]
5t L1=L;=439 mm, B;=311 mm, B,=308.5 mm,
Hs=414.5 mm, He=H=402 mm, H,=407 mm, M55
T L] S

‘4—230* ‘

<—439 —>L—311—>‘

K5 ITERHLAMD FUAS 4RAG P 1 45 14

Fig.5 Planar structure of printer’s outer corrugated paperboard
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% &
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Fig.6 The three-dimensional structure of the
printer’s outer box
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Fig.7 Buffer packaging assembly

Hz W40, 55 2 BrBc it A0 2 Hz 19 14 200 B4R
of, FFLEEFE] 47 mine MKFREE . RN 20 C,
SRR 45%. MIRZER . 78 2~5 Hz JuHW, ik
FEAEVFRINE B Z N, I AR 2k UL 8. i
RS BR PR S I 1 DL, FTERHLEE M3 A
Wi, FTERHLAT LLIE & TR0,

3.00
] VR
IR EE
Loof TAEZER
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=
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Fig.8 Printer vibration test acceleration-frequency curve
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Nk T 2Ok T . MNAME IR 20 ¢, A
XIVEIE 45%. MEAZER . 200 10 IREVE I, Hds
AMIEFNN TR TERHLEA IR L | A 2he FURS AUHE A 7T
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Tab.4 Package fall damage

o TE 2 FTEPHLIE &
R 7N s T TAE
1 1 B 2
2 I KA 2
3 1 M s 2
E 3
Bk 4 T KR 2
5 i B 2
6 i KRR 7
361 R 2
B 348 RpE 2
4-6 1% EIBAE 2
Y 3-4-6f1  HERA 2
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) SN HLRE 331 4.42g 1 3.32g, EPE LE EPS 1Y
M2~ . it , Bk EPE WULIORERETE £, Znp
PERETE SR, kA il T EPE M1 EPS MR AR i,
EPE /NT EPS, H EPE VRERfRIE R, KILkEsh
BIRGETEREE AL EPE A} 2% thsl S5 i 41 K

TE LR AR B PERE I, A FURY I R SR
1.62 kN/m, “FJE#RE N 0.25 MPa, #iHF B, E i
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