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Stacking Lifetime of Palletized Carton

Sho TAMURA*, Katsuhiko SAITO** and Eiji YAMAHARA***
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Transport package is often stacked in warehouse during distribution. The stacking transport packages have
received static load. We confirm whether a corrugated box has enough static compressive strength by the
compression test. However, we cannot simulate the actual buckling damage of box by the static compression test of a
box. In this study, we propose the equivalent stacking box perimeter to estimate the static compression strength. It is
found to be able to calculate the stacking lifetime to have considered the tier.

F—O—R W wk, TERGAER, (R IRARERRR. BN — R

Keywords : Packaging, Transport, Compression Test, Storage, Stacking Lifetime, Carton

1. FLHIC FENEZ Y, OB AZ T, NAEMHD
AL LA A sl T o

ALY I T IC B TR B O R ELdH D,

BEINDHEENE, A Lo 0%E
WD EBLISME. RICH D ISR OFRT
HDMb > TWD, Frio Bl — VR R HRH
DRENZ L - TS S PIRDI & vy T

MR LN L RPN Sy Ne 2 55T 2 e i S L T

ZOXD R EMEREE Y EBRENTHB
LONREMARTHY . I FE TEBRA—LH
HRDOEREERE BT 28 T TS,
I CRERDEB AR — VR B ERERIE R E O

@44 (Comesponding author), KX FH RS TIENIFCE (T 658-0022 7T RSX G THT 5-1-1)
Kobe University , 5-1-1, Fukaeminami, Higashi-nada, Kobe, 658-0022, Japan
TEL:078431-6341, FAX:078-431-6364, Email ksaito@maritime kobe-u.ac jp

TLrd— (M) Sy - URREL S

— 213 —



L p R &I B — RS ORI IR BRI 0

Ez2HE LTI, REFREOE FTEBIZD D6
HELEROFTRKDOLND, BEBIIEN
B EY I HERBR CIXEE TE RV BT O
FIEETH Y WREFHICL > TREIND,
L L7adi s, MEEREERE 2o - Bk —
LFEOBKERRBROL T, REBREL +
SFWCHBTL I ENTE RN, TOEREL
T, HERTERLI-AEN ORI K%
T OIRE), #HR%EIC X5 (EREEROSL
RKEOEBRENEZ ONDD, K TIIEFR
BT X DMK TICET AT 2TV B
HEERELUTBRMAEEMA2ED T2 LR
RET 5,

2. EHEER

AW CIHER LI-BER— LR OEX, 44
R, MEELTICRT,

c EBRR—UFEH A Vb— FiliEEBAR—L
-HEX 0201

< A ZX(mm) : FHE 407 X K 268 X & 250

- RES A F : LB#H, FEE 210gm’

- LA MC#&. FPE 120g/m’
SEHIIEFE 23°CHE FE 50% D ta iR % C 24 I
VL EKE L. A4 @ 7~8% CTOREE Hu
A

HRERAITo XL A X RREZ =20 less
MR-, 2c/s HEREA~. 3c/s MEREA. 4c/s [l &
FEH. Sc/s V2 HFEA, 6¢c/s “HNESIFES
8c/s M HFEA T 5, JEMERTRIL, EHEEE
10mm/min. [B5&E TORBREIE - 10 8] (8c/s
BERAOHR 6E) L35, vk, ERICE
W, FIIfTE (196N) TEfIE v L35,
JERE R S TR — VRN BT 5 TORK
JERGfRIE L L, TORFOEMBE2 FHE& L ¥

5, Fig.1 {X 4c/s JBHL 2 By A O EHEABRIC &
HHEREPFELDELDTH D,

4c/s pin-wheel

2 tier

20 40
displacement{mm)

Fig.1 Load vs. displacement curve
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Fig.2 Equivalent Box Perimeter of
4c/s Pin-Wheel Tier
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Fig.3 Equivalent Box Perimeter of
5¢/s Brick Tier
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Fig.4 Equivalent Box Perimeter of
6¢c/s Two Parallel Tier
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Fig.5 Equivalent Box Perimeter of
8c/s Pin—Wheel Tier
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Fig.6 Equivalent Box Perimeter Ratio
vs. Box Strength Ratio
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| Compressive Strength of Carton (Estimation or Test)]

.CL/

Setting of Arrangement Tier
= Setting of Equivalent Box Perimeter Ratio(EBPR)

S

strength per one carton

Calculation of Box Strength Ratio from EBPR, and compressive

a, = 0.686x (EBPR)’’ x Compressive Strength of Carton

C.v

Stacking Lifetime is calculated by using calculated
compressive strength per one carton
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Fig.7 Stacking Lifetime Estimation Flow
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Fig.8 Stacking Lifetime vs. Number of
Tier of 4c/s Pin—Wheel Tier
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Fig.10 Stacking Lifetime vs. Number of Tier of
6¢/s Two Parallel Tier and 8¢c/s Pin-Wheel Tier
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Fig.11 Stacked Pattern on EBPR=0
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