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Development of Corner-supported Outer Packaging for
Displaying Standing-pouch

Shintaro TAMATANTI", Haruo KOBITU", Eisin BANNAT

Standing-pouch is widely recognized as the environmental-friendly container all over the
world. But its outer packaging needs much material and many partitions because of its
flexibility. Consequently, the sum of material weight for refill container (standing- pouch +
outer packaging) was more than for bottle container (plastic bottle + outer packaging). It
implies that the standing-pouch with regular slotted outer packaging and partition is not
necessarily better for the environment from the point of total resources reduction. No one
has referred to this viewpoint as yet.

We have developed new outer packaging which differs from conventional outer packaging
which are strengthened with many inner partitions and have much excess space inside.
Firstly, we arranged pouches most compactly in the tray which has four triangular pillars
at each corner. We call it the corner-supported tray. Then we designed new cover which
can effectively support the tray. It can also be opened easily, quickly, safely without using
cutter knives .

As the results, we succeeded in minimizing resources and volume of outer packaging. By
replacing the current outer packaging by newly-developed one, the sum of material weight
of refill container could be decreased from 105% to 77 %,when compared with plastic bottle
and its carton.

Keywords . Standing- pouch, Inner partitions, Unused space, Four triangular pillars at each
corner, Corner-supported tray, New cover
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Fig. 1 General outer packaging for standing-pouch

Table 1 Comparison of material weight between PETE bottle and
refill container of dish-washing detergent per one use

PETE Bottle Refill
(standing-pouch)
Volume 600mL 500ml.
ltem
Packaging 100 33
Outer Wrap around type carton A-1 type carton +
Packaging} ____________________|___Crossing partitions __|
100 223
Total
value 100 105°

*These values show relative values to PETE bottle.
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Supporting length ratio of 4 perpendicular pillars

when compared with total surrounding length of
A-1 type carton(%)

carton when supported by 4 perpendicular
pillars(%)

Increasing ratio of compressive strength of

Fig. 2 Increase of compressive strength of A-1
type carton supported by four perpendicu-
lar pillars at each corner

Inner dimension of carton :500>X400<300mm

Material of sample :k’ 280/scp180/k’ 280g/m’
:k’ 220/scp160/k’ 220g/nt
:k’ 180/scp125/k’ 180g/m*

Tested under the condition of 20°C, 65Y%RH(N=2, each

material).

The value of Y axis is the average of above 3 kinds

of materials.
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Basic form Drawing

Fig. 3 The basic form of corner-supported
tray and its drawing
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Table 2 Dimension of triangle pole and compressive strength

S di | h
urrounding  fengt 153mm 188mm 221mm
of triangle
The shorter length of
e shorter fengtn o 45mm 55mm 85mm
triangle ®
Compressive strength 1160N 1440N 1600N
of a triangle Measured value | Measured value | Measured value
Compressive strength 5880N 7310N 8100N
of a tray Measured value {Estimated value | Estimated value

Triangle Form
The height of pillar
Material of sample

:25¢cm

:perpendicular isosceles triangle.

:k’280/scp180/k’280g/ m

Tested under the condition of 20°C, 65%RH (N=5, each test)
Dimension of triangle pole is shown below.
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Base length of right-angled triangular pillar
having equal base and estimated compressi-
ve strength

Fig. 4

The height of pillar :25¢m

Material of sample 1k’ 280/scp180/k’ 280g/m’
Tested under the condition of 20°C, 65%RH(N=5, each
test).
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Table 3 Material weight and compressive strength

A-1 type carton+ | A-1 type Corner-
crossing carton suppor ted
partitions tray
Material of sample k'220/scp160 k’220/scp160 | k'280/scp180
/k’220g/mi + /K'220g/m /k’280g/m
k'280/scp160
. /k'280g/ i
Compressive strength{N) 8820N 3140N 7430N
Material weight(g) 1180g 363g 759g
Compressive strength/
material weight{N/g) 7.4 8.7 16.2

Tested under the condition of 20°C, 65%RH(N=5, each test)
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Table 4 Comparison of unused space

A-1 type carton+t+
Crossing partitions

Corner-supported tray

Unused space (%) 49%

2%
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Fig. 5 The arrangement of standing-pouches
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Table 5 Performance of different flap form

Straight flap Improved flap+R10+
turning-up
Form
@
yARN
iy N
PRy @
Resistance for | Times of dropping until Times of dropping until
dropping strength destruction destruction
(60cm) 1~ 2 times 6~9 times
Swell of side panel
(40C 90%RH Aw=36mm Aw=14mm
after 1 week)

@ Flap
@ Adhesive agent

®R10

@ Turning-Up portion
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Fig. 6 Amount of adhesive agent and energy for
destroying flap

Material of sample 1k’ 280/scp180/k’ 280g/mt
Peeling speed :500mm/min
Tested under the condition of 20°C,65%RH{N=10).
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Fig. 7 Charts of two cases of destruction

Material of sample 1k’ 280/scp180/k' 280g/n"
Peeling speed :500mm/min
Tested under the condition of 20°C,65%RH(N=10).
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Table 6 The form of cover and its performance

Material of cover :k'220/scp160/k’220g/m

— 139 —

Basic form of |Wrap around - |Cover
cover type cover attached at
end panel
Form
Weight
® Tray 458g 459¢g 459g¢g
® Cover 258¢ 3989 275¢g
® Sum 717g 8579 734g¢g
Compressive strength 7450N 8730N 8140N
Strength/Weight 10. 4 10. 2 11,1
Height to destroy tray 40cm 100cm 110cm
with praobability of 1/2
Swell of side panel(aA 25 mm 21 am 19 m
W,under 40°C, 75%RH)
The method of opening N O (e
carton Peel ing cover Cutting tape Peeling 4
by hand by knife openers
Outlook at displaying X {Marks of Q o}
adhesive
agents)
compressive strength of a tray is 758kgf
Material of tray :k'280/scp180/k'280g/m
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U2 D& TORmE D mEER I RE
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SIFHAMPREINTE S FTRBEMICEE
DFEIZPL—HDHEBINEINLTH S
(Fig. 10),
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Fig. 10 The destroyed tray with basic cover

b0, HEFEIZ Y FOEHDERTS
TIDEBICHREENVEDICHEEL TV
5,

H. WREEZTF—TLEOHTH B, ENFE
S FL—2BFELTVE D 2DERFEE
WRIFRERIBLON,

3.6.3 BAEME

DFHBEERII4LPFORHFFEOEAT
DEENRTETTHY, REOER. /ERD
hy VF—TREDA-1TRONEIZEN,
#HroIHAE TORBFHL /I ICHEKES
b e -7- (Table 7).

FEAEWAOFTEMICH L OTHBEZD
BEEFFEFFTHEICES 2VEVIFIELDH
5o

—F . TOFERIIEEHHSBIIEICTRD .
FWHIRZ 52N THbH, SHIEEYEL
ML —DOBEICIEAL TS o RALENH S

Table 7 Time to take from opening carton to stacking (5 stairs)

A-1 type carton +crossing | Corner-supported tray+cover
partitions
Method of By tear-tape By 4 openers
opening
Time 6 minutes 2 minutes
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Fig. 11 Corner-supported outer packaging for
standing-pouch
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Table 8 Comparison of material weight between PETE bottle and
refill container of dish-washing detergent per one use

PETE bottle | Refill(standing-pouch) | Refill(standing-pouch)
Volume 600mL 500mL 500mL
| tem
packaging 100 33* 33>
Outer Wrap-around A-1 type +crossing Corner-supported outer
packaging § __ type _ | ___partitions | ____ packaging ____|
100 223* 147*
Total Value 100 105* 77%

*These values show relative values to PETE bottle

(A-1F5 &+ 4ED) ICARTHERALE DELLLDIIRo-EEL2 TS (Table
BEDNARRHI05% THhoT- L2 ERT S 8)o

LRELERTHY, RFF 1 TR F (RASS(+199742 A 21 )
DEBHFEVEL LTOMBMIAFLDIZ- & (BESH199744 5 28H)

— 143 —





