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ABSTRACT

To evaluate the anisotropic characteristics of Korean traditional paper-Hanji, the physical and mechan-
ical characteristics of hand-made hanji, and machine-made hanji were investigated in this research. The
densities of copying paper and newsprint paper appeared to be two times higher than the densities of
hand-made hanji using Ssangbal sheet forming and hanji made of paper mulberry fiber. The breaking
length, and tear index of both Hanji using Owangbal sheet forming, and hand-made Hanji using Ssangbal
sheet forming appeared to be different according to the directions in paper. The breaking lengths of Hanji
using Owangbal sheet forming showed little differences according to the directions. Breaking length of
Hanji using Ssangbal sheet were slightly higher than those of Hanji using Owangbla sheet forming. The
breaking lengths of machine-made hanji, copying paper, and newsprint paper were two to four times
higher than those of hand-made Hanji. The breaking length showed higher differences according to the
direction than the tear index. The tensile strength according to the directions in paper showed significant
differences (o = 0.05) in all papers used in this research.

Keywords : Hanji, Korean traditional paper, Orientation properties, Physical properties, Strength
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Table 1. Basis weight according to the types of
paper

Paper Samples Basis
P No. weight(g/mz)
O-H-26 26.8
. O-H-34 34.5
KO;":;;“I’_?;;?“I O-H-40 406
. . O-H-47 47.0
(Owangbal sheet forming) O-H-55 558
O-H-63 63.9
S-H-19 19.0
Hand made Hanji S-H-30 30.0
(Ssangbal sheet forming)  S-H-41 41.1
S-H-49 49.6
. . M-H-21 21.5
Machine made Hanji M-H-39 397
Copying paper C-p 75.0
News print N-P 47.5
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Horizontal direction(HD)

Vertical direction(VD)

Owangbal sheet forming Hanji Ssangbal sheet forming Hanji

Fig. 1. Vertical and horizontal directions of
Owangbal sheet forming Hanji and
Ssangbal sheet forming Hanji.
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Table 2. Physical properties of owangbal and ssangbal sheet forming Hanji, and machine paper

Paper Basis weight(g/m’) Thickness(mm) Density(g/cm’)
O-H-26* 26.8 0.09 0.30
O-H-34* 34.5 0.12 0.29
O-H-40* 40.6 0.15 0.27
O-H-47* 47.0 0.16 0.29
O-H-55% 55.8 0.18 0.31
O-H-63* 63.9 0.20 0.32
S-H-19* 19.0 0.07 0.27
S-H-30* 30.0 0.09 0.33
S-H-41* 41.1 0.15 0.27
S-H-49* 49.6 0.16 0.31
M-H-21* 21.5 0.06 0.36
M-H-39* 39.7 0.12 0.33

C-p* 75.0 0.11 0.68

N-P* 47.5 0.07 0.68

0-H—-26% : Owangbal sheet forming Hanji, Basis weight 26,8 g/m”
O-H—40* : Owangbal sheet forming Hanji, Basis weight 40,6 g/m”
O-H-55% : Owangbal sheet forming Hanji, Basis weight 55.8 g/m’
S-H-19* : Ssangbal sheet forming Hanji, Basis weight 19,0 g/m”
S—H—41* : Ssangbal sheet forming Hanji, Basis weight 41,1 g/m2
M-H—-21* : Machine made Hanji, M-H—-39* : Machine made Hanji

O-H-34* : Owangbal sheet forming Hanji, Basis weight 34,5 g/ m®
O-H—47% : Owangbal sheet forming Hanji, Basis weight 47.0 g/m’
0-H-63* : Owangbal sheet forming Hanji, Basis weight 63.9 g/m’
S—H-30* : Ssangbal sheet forming Hanji, Basis weight 30,0 g/m2
S—H—-49* : Ssangbal sheet forming Hanji, Basis weight 49.6 g/m2
C—P* : Copying paper, N—P* : News print



3} o 29) 4% 9.

w

o3
H1
2
0x
[l

ot
>
>

SR ARE
A 717) dj ol Al 2 et 7=
ﬂ“?eﬂ°h¥ﬁmk3°ﬂ

= 312 o urgrd dohAa) o

A e @%44ﬂﬂ

=25 AN A
3

jusj
=

1o >

S

& m ol
f oZ: ﬂllﬂl

oz
oy

i [
fo O BLoog ot g N

0%

ne

A

~

4
2ol
B

>

i

)
fuj
=

Q.
=
o
oft ki
ﬂﬁiﬁ
>
1o

o
ot
A
e 1% o

o
o §
[}
19 o
=
i
rlo
o, ©
ok
fjo
4
o

\_.

pass
o

e

we ne b
ok

N
| rlrorie o ro

e

oF

Aol Mz ddd

i

oX =
O
%
3 fd
N
oot
J— _mT
o&a
oSk
c>>*i I‘IO
T 1ee
+
N
H'U
N
N
fu
oz
o
1o

}o

>

ko)
Hir
flo
O oM,
S o
o
T
©
k1
¥ ¥0 w2 rlo

ﬂ g Wﬂimiﬂ%ﬂqﬂ
]’\‘* oF 5-8 kPa'm’/g] t}.
A o] pape 74 of o] 7} ok 7t ey,

o) & kol ol Lol 12, A2
o2 Zeluu 4ol o) oz

BRN A S 4

10_1]-[11“%%
IOENEFEL‘NA

[T g (=1

ne o
£ 4o X 4y
2 f

N

S

o,

S

my

o,

o

ﬁvﬂ
E

o}

H1

>

ox,

>

o

)

=S i
o
or 8 [:.lg
£ e

my

(o]
ol
i

nz
[e]
1 oz

o
o

-

i

JQOE
oS
g
= S
a1l
e
o>":-1!-‘é
Sl
éﬁ:ﬁ.
—'df.l
N

o N
W =
X
of N
oSk i
1o
O
oo

=l

Yy
)
J (0 JQ
2,
ol o
rlr
~
b
o
o
Py
<
=)
o
o oot
o
o
a
@)
p—
NE

fll

rlo
+
S
ﬂo{_x(
N
1o

T

a3

&
nE -
N

N,
H

2
ox

>
B,
T

A e A s
T &A B 7 ARA 7

—-J
e
flo o

Table 3. Strength properties of owangbal and ssangbal sheet forming Hanji

Breaking length Tear index
Paper (km) (mN~m2/ 2) Burst inzdex
(kPa-m’/g)
VD* HD* VD* HD*
0O-H-26* 6.39 8.05 58.6 48.3 5.68
0O-H-34* 5.89 7.79 40.9 36.4 6.70
0O-H-40* 7.82 10.15 77.3 69.6 7.24
0O-H-47* 7.36 9.18 54.8 49.7 7.63
0O-H-55* 8.90 9.62 73.6 68.8 8.00
0O-H-63* 8.07 9.01 50.6 42.9 7.89
S-H-19* 8.07 4.35 35.1 57.8 5.58
S-H-30%* 7.56 4.56 57.6 78.4 7.94
S-H-41%* 9.34 7.23 45.8 68.7 7.08
S-H-49%* 8.90 7.14 47.5 72.8 7.79
VD* : Vertical direction, HD* : Horizontal direction
O—-H—-26* : Owangbal sheet forming Hanji, Basis weight 26,8 g/mz O-H-34* : Owangbal sheet forming Hanji, Basis weight 34,5 g/mZ
O—-H—-40* : Owangbal sheet forming Hanji, Basis weight 40,6 g/m2 O—-H—-4*7 : Owangbal sheet forming Hanji, Basis weight 47,0 g/m2
O-H-55% : Owangbal sheet forming Hanji, Basis weight 55.8 g/m” O-H-63* : Owangbal sheet forming Hanji, Basis weight 63.9 g/m’
S—H—-19* : Ssangbal sheet forming Hanji, Basis weight 19,0 g/mz S—H—-30* : Ssangbal sheet forming Hanji, Basis weight 30,0 g/mz
S—H—-41* : Ssangbal sheet forming Hanji, Basis weight 41,1 g/m2 S—H—-49* : Ssangbal sheet forming Hanji, Basis weight 49.6 g/m2
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Table 4. Strength properties of copying paper and news print

Breaking length Tear index .
2 Burst index
Paper (km) (mN-m/g) (kPa-mz o)
MD* CD* MD CD g
M-H-21* 5.83 291 29.2 51.1 4.55
M-H-39* 4.95 2.84 31.6 474 4.27
C-p* 7.03 2.70 6.3 10.5 2.31
N-P* 4.90 1.10 5.0 9.9 1.63
MD* : Machine direction, CD* : Cross—machine direction
M-H-21* : Machine made Hanji, M—H-39% : Machine made Hanji
C—P* : Copying paper, N—P* : News print
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Difference of breaking length

2
1 :-_—,_.:I
0 -
0-H S-H M-H C-P N-P

O—H : Owangbal sheet forming Hanji,

S—H : Ssangbal sheet forming Hanji,

M-H : Machine made Hanji, C—P . Copying paper,
N-P . News print

Fig. 2. Comparison of breaking length of owangbal
and ssangbal sheet forming Hanji, and
machine paper.
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Difference of tear index

O-H S-H M-H Cc-P N-P

O—H : Owangbal sheet forming Hanji,
S—H : Ssangbal sheet forming Hanji,
M-H . Machine made Hanji,

C—P : Copying paper, N—P : News print

Fig. 3. Comparison of tear index of owangbal
and ssangbal sheet forming Hanji, and
machine paper.
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Tear index

Differene of streance

0+ :
OH SH MH CP NP

O—H : Owangbal sheet forming Hanji,
S—H : Ssangbal sheet forming Hanji
M-H . Machine made Hanji,

C—P . Copying paper, N—P . News print

Fig. 4. Comparison of breaking length and tear
index of owangbal and ssangbal sheet
forming Hanji, and machine paper.
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