CHAPTER 5

DISCUSSION AND CONCLUSTION

RESULTS AND DISCUSSION

Table 4.16 sw

for the proposed boxes,

_.A-",,
pegfim liners and medium used
requirement specifi-
cation assigned by d. (Table A.l in

Appendix A.).

Results of te

Comparison is m e mechanical properties of
pre-packing boxes:snd thmu s both obtained
from Kiang Hua Ca aTsubmitted to the same

test conditions we of te same categ ‘i.-g the same style,

dimensions, ﬂ e, etc.%The results reveal that, with a
short transp@u “ﬁ ﬁﬂniﬂﬂ ,lnjimately) and with
a sho ﬂ the mos tlaffected mecha-
nicala:ﬂ‘jga ﬁﬁrj EJ ﬂﬁjﬁ aEJdecreased by

33 %, approximately. See Tables 4.1-4.3 and Figure . 5

Under the similar conditions ;Jf test, the test results, of
Kwaung Paisarn Food Product boxes, reveal that the affected mechaﬁical-
properties of boxes, with a long transporting distance : over 800
kilometres and with a long storing duration : over 60 days , are the

flat crush resistance (decreased by 60 %, approx.), the edgewise
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crush resistance (decreased by 49 %, approx.) , and the box compression
strength (decreased by 72 %, approx.). See Tables 4.4-4.6 andiFigure

52,

'~ As a result, it shows that transporting distance affects FCT,

ECT and BCT more than it does other mechanical properties of boxes.

ﬂ‘lJEl’J'VIEWIiW El’]ﬂ‘i
ammmmumfmmaﬂ :
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Figure 5.1 erty Comparision between

Post-Shipment Boxes of Kiang

ﬂ*umﬁmwmm

. = Puncture resistance

9 W’Wmﬁmﬁ‘fﬂ‘?’] 1/] 5IRE

= Ring crush resistance

4.1 RCT of outer liner

i

4.2 RCT of medium

4.3 = RCT of inner liner

BNV
.
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Edgewise crush resistance

6. = Box compression strength
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2. Ring Crush Resistance.

Table 5.1 shows that RCT varies with basis weight on both

pre-packing and post-shipment boxes.

3 Factors Affecting the Test.

boxes. Table 4.3 indicates

e&post-shipment boxes is

2 wnrealistic. However,
\spe ' %. ing prepared from

e would strengthens

3.1 Test resul{
that flat crush resistamn

higher than that of

this may have resul
the glﬁed portion o

the test specimen.

The higher values shtained might sed by the test specimen

1

being prepared from he sound portion of the ce

it should havﬂ:ﬁx E]\"J"ﬂ m wﬁponﬂlﬁm box, whether

thbse portionsiwere damaged or not. Base observation, the

e RIS Y TN Y

to the hilgh value of the test result.

rugated box,in fact,

As a result, the researcher recommends that the test
of edgéwise crush resisténce bé given more significance than ring
crush resistance test. If the ring crush resistance is to be deter-
mined, the test should be made on linerboard and corrugating medium
before they are assembled into a corrugated board so as to obtain

*®

accuracy.



Table 5.1' s

Basis Weight Values and RCT of Pre-Packing and Post-Shipment

Before-study boxes

7

Kwaung
Kiang Hua boxes Ki
/ : Food Produc
Board types g
Pre-packing Post-shipmenty Pre-packing - P
boxes boxes boxe. I |= % boa
Basis Basis asis a: E
RCT RCT . R
weight . weight eight 3§ ?} e
(8/n%) (kg/cm) (g/n?) (kg/cm)| (g/n” (kg fém) (ghn”) g /e (e
y
v g
i aigﬁﬁtf;ﬂ
1. Outer liners 177.6 1.75 178.6 1.68 |197.0 1.99 @
. 2 et et R
: —_——
2. Inner liners 181.3 1.90 173.0 1.39 |190.7 1.87 i

After-study : boxes

Proposed boxes

(RSC, top-loading)

Proposed boxes

(RSC, end-loading)

Pre-packing Post-shipment

nt Pre-packing Post-shipment
boxes boxes boxes boxes
asis Basis asis Basis
RCT RCT ‘ RCT RCT
weight weight weight weight

/cm)

(2/m2) (kg/cm) (g/02) (kg/ch

(2/n2) (kg/cm) (g/n°) (kg/cm)

147.1 1.15 142.3 1,07

122.8 0.83 122.3 0.80

145.0 1.15 143.6 1.17

128.2 0.88 126.7 0.89

AUEINENINGINS
ARIAININANINYIAE

€6
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4, Overlapping of Manufacturer's Joint.

The study reveals that overlapping width of manufacturer's

joint varies inversely to the perimeter of box, i.e. the smaller the

overlapping width, the greater the box perimeter, and vice versa

(see Table 5.2).

of box are desired.

Box sample

It should be ca eful if the proper inside dimensions

Pre-packing

bOXES .

Post-shipment

boxes

Box
perimeter

(mm.)

836.2

834.6

Difference &]uﬁ’g 'yiﬂ ‘ﬁ.m ’Tf‘r‘ﬁ ‘ v—1.,6

QW’lﬁﬂﬂim w’nwmaa

5¢ Bursting Strength.

Table 5.3 shows that bursting strength values of pre-

packing and post-shipment boxes are rarely different, whether the

distance of transportation is short or long.

It is believed that

bursting strength value does not depend upon the characteristic of

box, i.e. frequency of handling and transportation, storing durationm,

transporting distances, etc.




95

The research also reveals that bursting strength value
of corrugated board is higher when the side of board with a higher
basis weight of liner is placed in contact with the diaphragm of the

Mullen Tester.

Table 5.3 : Comparison between Bursting Strength of Pre-Packing

and POS hfili"«l ' = - Y

Post-shipment
Items
boxes
14/
The first stage of thg /
research )
Kiang Hua boxes 10.43
Kwaung Paisarn boxes 11.79
The second stage of the
research
Controllable bowesi | 1) 7.98
Proposed boxes (¢ | : 6.12
— loadi EJ : iy
Proposed boxes (end:J ‘j 6.06
TR I
1dR Tl ]

6. Box Compression Strength.

Table 5.4 shows that the residual BCT of post-shipment
boxes of the proposed boxes (top-loading) is higher than that of the
 controllable boxes. As far as boxes' dimensions are concerned, the
ihside dimensions of the controllable boxes are larger than those of the

| proposed boxes (top-loading). It could be concluded that the appro-
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priate inside dimensions of boxes fitting the canning products

contained therein give a higher residual BCT.

The comparison between the proposed boxes (top-loading)
ﬁith the proposed boxes (end-loading) shows that the residual BCT
of the former is higher than the latter's due to the difficulty of
packaging by manual resulting in the decreasing of box strength.

However, the unit cost of ¢

the former's (Table 5.

Tables AV b L4 the lowest residual

BCT is the box positi : able box, at B2'
for the proposed box fng).4nd at or the proposed box

 (end-loading). The in Figure 4.7.

Table 5.4 &T st-Shipment Boxes.

Proposed Proposed
Items Unif box box box
:5 | . S ' tz?—loading) (end-loading)

7

1. Inside dimens iﬂ

LLAUEINENINEING. | e

1.2 Width 275.6a, 271.0 1180.2
1%3&3@@7’ im mmﬂz’JVElﬂo&] 540.8
2. The residual BCT A : 9.8 - APa 57"2
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RECOMMENDATION AND CONCLUSION

The research reveals that good corrugated fibreboard boxes
should be of the size that is suitable for the products contained.

It should not leave, in the box,

hoccupied area that would allow

the cans to move around and ¢ »e to the box. In addition

corrugated fibreboard used- hou eﬁe because it is higher
i | —— - T ——
in flat crush resislﬁ d the load of cans.

The study réve 4t/ the gth of boxes submitt-—

ed to humidity (see“App .) (-should nto account the time
factor. Humidity in £ g to the climatic

humidity. Therefore, s of °f pendix A. (Figure A.l),

"‘

In the same™ anng acking pattem factor (f )
should be multiplied Py the time factor. From Table A. 3 Appendix A.,

o soeroofid G Y48 TN BRI S e vor

compression stgz'ength by 50 % wg;ich means that the box is required to
v QR G VIR 10 S B gn e
kept 1 dqay and those stored for over % year in the warehouse, the
former véry slightly will be affected by the stacking. According to
engineering principles, subjects submitted to static load for a
longer period of time, will develop fatigue which eventually lessen

their strength (see example 3.1 in chapter 3).
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Corrugated fibreboard boxeskmay be designed based on the

following criteria.

1. Corrugated fibfeboard boxes for products in general (where
products are non-load supporting :‘Steps to be taken for the designing

of corrugated fibreboard boxes for general products are :

|
w
o
c
(=9
«
t
-
o
Fh

istics of products ;

board box : 18 - box cordingly :

- Select ¢ ApP! .'_-’f“ te type (details are given

in

hostd and calculate the

3).

-+f1H Qﬂ%sll‘%iﬂﬁ R EAFHG o che sesure.
fibreboailm products ;{ﬁﬁé?ﬁgﬁ a'{g corrugated

size o box (see datéils in chapt:

BCT = 5.87 ECT v ZH ' s (2)
‘o= k| Rc:r1iner + Z(c.RCT 4. o)l oo E)
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(Details are given in chapter 3 under "Design of Corrugated Fibreboard

Boxes").

2 Corrugated fibreboard boxes for load-supporting products :
‘Steps to be taken for the designing of corrugated fibreboard boxes

for load-supporting products, e: ially canned products, are :

- use B-flut "PrOperties of Corrugated

J’j{

Jl.t"”'

n stre

ter 3). The desig I s put to tes i.e. the boxes so
Ye submitted to the

designed, containing

same handling and transporting practice. The fesult : products

reached the ﬂ%&bﬂ}ﬂnﬁmwﬂ /Tnﬁ physical properties

of the boxes JUe shown in Tab%;s b 10-4 12

0 @Qﬂiﬂdmﬂ’l’iﬂﬂ g ]

corrugated fibreboard boxes of Kiang Hua Co., Ltd. are too strong.
After analysis, the new‘design could decrease the cost per unit of

corrugated fibreboard boxes as shown in Table 5.5.
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In the case of Kwaung Paisarn Food Product Co., Ltd.,

damage of the boxes resulted from frequent. hahdling, long period of

storing and long transporting distance. Therefore, the cost of the

Lz er (see Table 5.6) but worth-
. &;mn it could provide for

the products. Furthe pna on in cost and expense

new designed box will be sligh

while when takhg into ac

will be achieved if frequency of handling

and the duratiom of s

Nevertheles box to trial may

single out the most >thod, though giving
reliable result, is r a great deal of time

and work and costs high

This fy';+—”'—" { sistance to the
designing of corrugBéd £ib
cost. Giving the pr opexties of varipus styles of corrugated fibre-

board boass .ﬂ ULANNIWEAT ecerons

rugated fibreboard, the reséarch is readily availaﬂ,p for applica-

e o NLAN T ITUNWTINE IR E

e, s-av% time and associated
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FURTHER RESEARCHES.

The researcher wishes to recommend 2 topics for further

researches.

1. Study on mechanical p _“Jf linerboard and corrugat-

oH, ﬂ'esistz—mce, flat crush
, . The study may be

ing medium, i.e. burst

resistance, edgewisy

made respective to t | medium, types of cofrdgated

5w

fibreboard, flute-ty shot also be conducted on

each individual factog a 1 of boxes, i.e. frequency

NN
of handling, relative king pattern at various storage

duration, transporting are collected for the use

or application in domestic,_

2., Study ?ﬁi,-rr'f"'- um requi 'F’; ical properties for

each type of produvg and d _.eﬁor Charts for technical

or local industrial uSes,

ﬂﬂﬂ’él“flﬂﬂﬁﬂﬂ']f]

élauthor believes that the two studies when applied to-

e RATE PR ST Ty =

as reade‘l:s can be selective in applying them to suit their work .
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Table 5.5 Comparison between Controllable Boxes and Proposed

Boxes (Kiang Hua Co., Ltd.).

Items Controllable Proposed box Proposed box
box (top-loading) (end-loading)
1. Type of box Single wall Single wall Single wall
2. Style of box RSC(tor pp-loading RSC(end-ioading]
3. Flutes type ‘ B-flute
4. Dimensions of
box ;
4.1 Length 270.0 mm.
4.2 Width 178.0 um.
4.3 Depth 540.0 mm.
5. Grade of
*)
papers
5.1 Outer
liners _ KI-125
-1"1 "
5.2 Corrugating i e ')
mediums - Iﬂ . CA. 125
5.3 Inner : '
liners K12185 o/ KI 125 KI 125
6. mear el WE) IVNUNTNBING
(Baht/box) r % LI &05 'y, 5.43
|+ e RRARNNT N NRIBN YR Bsose
' (1) | :

*
Remark : ) See Appendix A.

*%)
) The Siam Kraft Paper Co., Ltd.
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Table 5.6 Comparison between Féctory's Boxes and Designed

Boxes

(Kwaung Paisarn Food Product Co., Ltd.).

Items Factory's box Designed box

Cost increase

(%)

1. Type of box Single Single wall

2, Style of box

3. Flutes type
4, Dimensions of bo
4.1 Length
4.2 Width
*)
5. Grade of paper °
5.1 Outer liners

5.2 Corrugating CA 125

mediums
. Inner,lin£

%%
6. Total costs

(Baht/box)

10.84

>ﬁi‘iJ£J£J NININGINT

Remark :

awﬂrmﬁ"smmﬁwmaa
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