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Kraft paper that is used in the manufacture of corrugated tibreboard for fishery products
collected from different fabricators in and around Kochi were evaluated for grammage, caliper,
bursting strength, ring stiffness, tearing strength, tensile strength and elongation at break in machine
and cross direction. It is observed that the bursting strength, tensile strength and ring stiffness are
dependant and the tearing strength is independant of the virginity of the kraft paper.

Corrugated fibreboard boxes are
generally used as shipping container for the
export of frozen shrimp. It has been reported
that the inner cartons and master cartons used
in India for export of frozen shrimp were not
strong enough to withstand the stress and
strains of goods transit. In a survey of the
master cartons (corrugated fibreboard) used
in frozen shrimp industry (Gopal & Gov-
indan, 1980) it was observed that only 9Q4%
of samples studied confirmed to IS-6715
(1972) specification in respect of bursting
strength. This may be attributed to the poor
quality of kraft paper used for liners and
corrugating media. It is observed that the
kraft paper used in the fabrication of CFB
boxes are of different grades namely virgin,
semi virgin and non-virgin (recycled). The
grammage of the kraft paper used generally
in the industry for the liner varies from 90
to 120 GSM and it is made up of virgin or
non virgin (recycled) or semi virgin. For the
corrugating medium 140 to 150 GSM virgin
or semi virgin paper should be used.

Two of the common defects reported
in the master cartons exported from India are
low mechanical strength and tendency to set
wet (Gopal & Govindan, 1980). They are
weakened easily by depositofmoisture caused
by temperature fluctuations during loading,
unloading and other handling stages. As a
result the master cartons appear soggy and
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often give way during handling. In view of
these defects it is felt necessary to deter-
mine the physical properties of kraft paper
that is used in the fabrication of CFB boxes
collected from different manufacturers.

Materials and Methods

Kraft paper samples were collected
from the corrugated fibreboard (CFB) box
fabricators from 4 different factories who are
supplying them to fish processing industries
for export of frozen shrimp in and around
Kochi and subjected to the conditioning as
per lS:1060, Part I (1966) at 27°C and 65%
RH. The following tests were conducted as
per the Indian Standards Institution methods
indicated againsteach. Thickness,grammage,
tearing strength, bursting strength and burst
factor were determined as per IS:1060-Part
I (1966) and tensile strength in machine and
cross directions as per IS:1060 - Partl (1966)
by taking 18 cm length of the specimen. The
tensile properties of virgin, non-virgin and
semi virgin kraft paper were tested in the
universal testing machine Zwick 1484. Ring
stiffness value was determined as per ASTM
(1968).

Results and Discussion

Table 1 shows the physical properties
of virgin, non-virgin and semi virgin kraft



T. K. SRINIVASA GOPAL AND C. HRIDAYANATHAN74

EU;EO2ggEw_5_EOwH_“Em§mE_Nm*COEDEU$06QUMCOBOOHQDECOR;Q2

2_6RéGE”Mg*£4;_Hgg£6

gg*NNNaggl2;gdMg:EA

EEg_£WmOngMag8_3$603_3

ENEQgQMWQQ_QWONQMMQ;OmH9:iw

Od:QMW2QMWMKQ%_3%QQ:QC:AE:

EWSQ92ASQC62Q3QgQgQQ:

QggQS*M32mg2%q%QQ:SN:

ma”QQ;Ng#Q3Ng_WSC62Ng;

igQW:SVNN3isWE_“wg©_§

QNQ3M;Mg§_WHDS_M

£16SNCSNC3_6H26

863g_mH$62262Q_g

863S62862362Q2

Q26MW36526

EQ:Wg#Q62

Q02Q25AES

322:29MWN_

EQ;Em?)EQ;

EQ;:EmEQ;EQ;SZSZEQ;EQ;

gag_\_§`QxgaayEMEA:SEB53?NSN?)

md

Q:

gd*

SQ:

AE:

QE;

QQ:

M32

QS

QN

M;ggadvm:

©__8_3Om#CWM

QQD;Ng*QS

0_2npQSNh;

AEEGSHGi:Qg

QS;CN:QOMWWg

N62mgQEWE
mi;wgQomwwg

wg8,23_5Q2

CAH&__NQM

O2QU

O2Q2

§cO%w__O_m

mqomQU

mmmQ2

Z*awsbm

Dzmcg

QMSQU

Q52Q2

mEw_éwcgm

MCEOF

Q:QU

QRQ2

Z“mwoégm

wi
2:_Ogg

_gsm

*__NEOEM

_gwggw

wémgm

EE_§E_NU

9_6ETCQH6N26£163_6

$62S62_QQSAS862TNQ_g__O<

O62Q62C62O62Q02C62UBNMNEE

GMKEEW

0W*NMNH

EMM;EE;EQ;EQ;

EMM;Eg;asmEsm_Ez_*Ozm_§®D

émkg*QgégskmEQEQE_H®_A_EL FISHERY TECHNOLOGY



PHYSICAL PROPERTIES OF CORRUGATED FIBREBOARD

Vol. 28, 1991

Fw)

'00 nm Mo
ao

eo

A0

20
L(mm)

O "'*‘1"`“-\**'1-_°-1-'>|
.1 Z A 6 B 10

Fm)
100 mmm
eo

601

40-1 //
2O<

O L(mm)____,__
A e e 10

HN)
100 (3)MD
eo

so ~/
AO

_ /
L

O L(mm)
1 2 5" I é

100] mmm
sci

eu /’
40 ///
zo

O. _...___
5 4 § ro

F (N)

190

80

60

4

20

O

F (N)

100

BO

6

Lf:

20

°?>"’z`

F (N)

L

32

21.

16

8

100

B01

60

A

2

O -r

(1) CD

L(mm)

s 9 To

(2) CD

L (mm)

70

(3) CD

L (mm)

8 1

(l»)CVD

4 E 5 To

Figl Load elongation curve of virgin (5, 6, 7, 8,11,
12,& 14) scmi virgin (3, 4 & 13) and non-virgin
(1, 2, 9 & 10) kraft papers used in the manu-
facture of corrugated fibrcboard



\

T. K. SRINIVASA GOPAL AND C. HRIDAYANATHAN76

F (N)

10° (51140

80

60

40

O L (mm)

V 5 5 2. 5

F (N)

120 (6)MD

%

72

rg.

0  L(mm)

Q L é 0 6 16

F (N)

100 (7) MD

80 /
6

40

20
L (mm)

0 i 5 § ~i é

FW)

5° (5100
1.0

3

20

10

L(mm)
Q 2. é 00 10

HN)

5° <s1c0
LO

ao

10
A  L(Il\m)

11 02 é 6 10

Fm)
100 (7)CD

80

eo

1.

2 L(mm)

° 1 L 1 é 10
Fig] Continued

Hb) II RY TECH'\IOLOG\



PHYSICAL PROPERTIES OF CORRUGATED FIBREBOARD

F (N)

100

80

6

4

20

0

F (N)

5

L

30

20

1

0

F (N)

50

40

3

2

1

(B) MD

L (mm)

10

(9)MD

L (mm)

(10) MD

L (mm)

O 0.6 1.2 1.8 2.4

F (N)

100

8

20

0
O 2

Vol. 28, 1991

(11) MD

L (mm)

.4 1

F(N)

10 ~<e>co

e

6

1.0

2

L(mm)
o

o 2 4 wo

F(N)

50 (9>co
1.

2

1

L(mm)
0 ole 1f2 ia 2'.l¢ 5

Fm)
so (1o>co
1.0"

3

2 _

wo

L(mm)
OP' o_s 1_2 1_a 2.1. 3

F(N)
¢.o (men
32

24

16

e
L(mm)

0
._» 2 4 E E Tb

Figl Continued



78 T. K. SRINIVASA GOPAL AND C. HRIDAYANATHAN

F(N)
150 (12)MD
120

so

s

3
O L(mm)

7. é

F(N)

10° (13)MD
e

so

ao

20
0  L(mm)

2 i é é 1b

F(N)

'20 (mmm
96

72

48

24

L(mm)
oo2 Z éé1b

F(N)

100 (12)CD_
so

so

ao

20
O  L(mm)

2 L é é fb

F(N)

100 (13)CD
so

so

1.

zo
L(mm)

2 l é é 16

HN)

120 (1l¢)CD

se

72

aa

21° L(mm)°0§Léa11>
Figl Conlinucd

FISHERY TECHNOLOG Y



PHYSICAL PROPERTIES OF CORRUGATED FIBREBOARD 79

paper that is generally used for the manufac-
ture of corrugated fibreboard. The bursting
strength, ring stiffness and tensile strengths
are more in virgin kraft paper than recycled
paper. In semi virgin paper the values lies
in between virgin and non-virgin paper. Burst
factor is an important physical parameter of
paper which ultimately decides the load
bearing capacity of the finished container.
The values for the grade 1 paper as mentioned
in IS:1397 (1967) are above 30. The values
obtained in the present study for virgin kraft
paper are between 20 and 30 which refer to

grade II as per the above standard., Non
virgin and semi virgin kraft papers used in

the analysis have burst factor below 20 which
are classified as others as per the above
standard. Figure 1 indicates the tensile
properties ofdifferent kraft paper in machine
and cross direction. Virgin kraft paper
possesses higher tensile strength ranging from
70 to 108N in machine direction and in case
of non virgin paper it varies from 51 to 55N
in machine direction for the same rated 120
grammage kraft paper. As bursting strength
is acombination oftensile strength and stretch,
the bursting strength increases as the tensile
strength increases. It is noted that the tearing
strength is more or less independent of the
virginity of the paper. Even in case of non
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virgin paper the tearing strength may be more
than the virgin paper for the same grammage
of kraft paper. The above results show that
the use of non virgin paper yields poor quality
corrugated fibreboard with lower strength.
Hence for the fabrication of master cartons
for frozen seafoods virgin grade kraft paper
should be used.

The authors are grateful to Dr. Shahul Hameed,
Professor and head of the Department for the encour-

agement and support for. publishing this paper.
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