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Formulation of the various environmental conditions by means of Quantification Method |
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This paper describes a computer aided packaging design system specified by formulation of
the various environmental conditions of distribution by means of methods in multivariate analysis.
In a general way, the characteristic feature of multivariate analysis is the consideration of various
objects, on each of which are observed the values of multivariate data. This paper is concerned
with scheme of the computing the degradation factors of the corrugated fibreboard box with
respect to environmental conditions of distribution by means of methods in multivariate analysis.
This system consists of the compressive strength analysis and computation processing for various
purposes. The strength-deducing algorithm has the function of computing the necessary package
strength from the calculated strength of the corrugated fiberboard of specified liner and fluting
construction, taking into account the degradation factors. One of the most important factors in
successful packaging design is whether it is given the latest degradation factors with respect to
environmental conditions and up-to-date corrugated cardboard and buffer materials or not. In this
paper, we show the scheme which is formulated by means of Quantification Method I in
multivariate analysis.

Keywords : packaging design, computer aided design system, the compressive strength analysis,
strength deduction, corrugated fiberboard construction, multivariate analysis,
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Tab.1 The testing conditions

test item temp.-humi.condition| loading weight other condition
. Sfour seasons dead weight cyclic times
stacking test (setting) (30 ~S0ig) (1~5 times)
four seasons logarithmic sweep (J1S,Z-0200)
I . dead weight +0.75G (freight car)
vibration test ﬁne,ra(t;rz al;’)ealher (60kg) 60 min. (>2,000 km)
dummy load(woody ball® 40mm, 10kg)
drop height (J18,2-0200)
Jour seasons 30,35,55,60 cm
drop test Sine,rainny weather 1 corner, 3 edges, 6 fuces
(actual) dummy load(woody ball® 40mm, 10kg)
7 di
revolving Sfour seasons bype drum tester (0(3‘;?;3{;;?
hexagonal drum | fine,rainny weather 10 rotations (e 6;) Sfalls)
test (actual dummy lead(woody ball® 40mm, 10kg)
20,40,60,80%
repeated standard condition | stresses of max. repeated times
compression test (20°C.65%RH) compression (10,20,30 times)
strength
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Tab.2 Data of quantification method I

iteml item2

external item

criterion category 1 | category2 | category ¥ | category2
% Sru Oz Cras Oz
Vs d\z,l.z 2 24,2 J. 11 6:.2.:

¥ s s i
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Tab.3 Input data of environmental conditions

reaton period weather pailet stacking Aandling
No. :’;,: Sunmner ”:"‘ winter :::‘ a week ::z; amonth | momonth|  fine rainrny one 0: witd rough | ordinary | poiite
Jail g

I 0 [ 1 0 0 ] [/ ! 9 ! 0 0 I ] 0 o 1

2 0.4 ] ] [ [ 1 [ [ [ i 4 1 2 [ i [/ [

El 0s [ 1 [} 0 o o I 0 i 2 1 o ] 0 1 [

’ 03 1 0 [ [ ! 0 9 1] i o [ 2 [ 0 [ 1

3 a9 0 [ 1 [ ] 0 7 ¢ i [ 0 ! 2 0 ] ’

[ 2.9 0 o 1 [ [ 0 I 2 i [ 1 o [ 0 [ 1

7 1 0 0 I} 9 ) 0 ¢ [ i [ 1 [ 0 0 0 i
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14 0.2 4 H [ 0 [ 1 1 e 1 [ [ ! 1 o (] 0

10 02 I 4 o 0 0 0 ! [ i - o ! [ 1 0 0 0

u 02 [] ' ) ] 0 [) o ! ] 0 [ ] ! [) 0 0

72 03 1 ] [ 0 [/ 0 ] ! i 4 [ 1 [ 0 i [
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Tab.4 Category score

Tab.5 The observed and estimated values

No. category score No. observed valuc | estimated value error
1 -0.108771
2 -0.1035087 1 0.4 04383625 | -0.0383625
3 0.291228 2 0.4 02391812 | 0.1608187
4 1.7369298 3 0.5 0.4646783 | 0.0353216
5 0.0592982 4 0.5 05173099 | -0.0173099
6 0.0435087 5 0.9 0.8330994 | 0.0669005
7 -0,0249122 6 0.9 09330994 [ -0.0330994
8 -0,0301754 7 1 1.0173099 | -0.0173099
9 0 8 0.2 0.1594152 | 0.0405847
10 0 9 0.2 0.1909941 | 0.0090058
1 0.0533333 10 0.2 02173099 | -0.0173099
12 -0.0466666 u 0.2 02173099 | -0.0173099
13 -0.1623391 12 03 03594152 | -0.0s94152
14 -0.114970 13 0.4 04330994 | -0.0330994
15 0.0797660 14 03 03330994 | -0.0330994
16 0.1534502 15 0.5 05646783 | -0.0646783
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Fig.1 Input screen of environmental conditions
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