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Properties of Indigenous Korean Paper(Hanji)"
- Classification of Oebal(single frame)Papermaking Methods -

Cheol Cheon”, Seong-Ju Kim*z, Young-Mun Jin”

ABSTRACT

This study was carried out to classify the Hanjis into three groups that were indigenous Hanji,

traditional Hanji, and improved Hanji handmade by paper making method according to the physical
properties of each paper sheet such as tensile, bursting and tearing strength, folding endurance and
fiber orientation in each layer. The results obtained were summarized as follows:

1. The multi-layered Hanjis made by “Oebal” Hanji making method in different direction of fiber
orientation have good properties in tearing resistance.

2. The multi-layered Hanji in different direction of fiber orientation has good properties in the
tearing resistance, but the burst index and the breaking length results were lower than the single
layered Hanjis.

. The different fiber orientation and multi-layered method didn't increase the three indexes(burst
index, tear index, breaking length). Only, the different direction of fiber orientation decreased the
difference of width and length strength (tensile, tear) of the Hanji.

4. "Dochim"(Korean finishing touch process for indigenous Hanji by fulling round sticks) greatly
increase folding endurance(double folds, not logio) and good effect to tensile strength and burst
strength.

5. The today's Oebal Hanji were the maximum of 2 layers and the indigenous Oebal Hanji were 16
layers the maximum. In addition, average of the indigenous Oebal Hanji was 4 layers(all 4-layer
Hanji were the different fiber orientation of each layer).

6. The indigenous Hanji(multi-layered, and different fiber orientation) was good condition with
"Dochim". Dochim increased tensile strength and burst strength of the indigenous Hanji. So the
three-strength indexes were similar level("--").
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7. When the number of layer which were same fiber orientation increase, the increased Hanji
became similar strength pattern("V", breaking length and burst index was higher than tear
index) with "Ssangbal" Hanji.

8. The single layered papers that made by "Oebal" Hanji making method were similar strength
pattern with Ssangbal Hanji.

9. There was no way to find the width and length direction of multi-layered Hanji by comparison
between the difference of tensile strength and the difference of tearing resistance.

10. The compared pattern of tensile strength and tearing resistance of indigenous Oebal Hanji was
different from today's Oebal Hanji. Especially, the tearing resistance of all indigenous Oebal
Hanji(16 samples) was stronger on width of tearing resistance. And in the half of indigenous
Oebal Hanji samples, the width of tensile strength and tearing resistance was stronger than
length strength (Indigenous Oebal: ‘ -’ 50%, ‘U’ 50% <> Today's Oebal: ‘' 12% ,
“U%6%, ‘- '17%, ‘N'65%). In 65% today's Oebal, the length direction of tensile strength and
tearing resistance was stronger than the width direction.

Keywords : ldigenous Oebal Hanji, Ssangbal Hanji, Dochim, multi-layered Hanji, fibero- rientation
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Table 1. Samples of indigenous Hanji

Sample Raw Density Thickness Grammage . Use of
It . P " "
em No. Materials rocess (g/cm) (mm) (g/m’) Dochim the paper
Oldl  Paper mul- Indigenous 0.869 0.081 70.43 O Album:for
berry 100%  making analects
Old2  Paper mul- Indigenous  0.670 0.094 62.97 C White paper
berry 100%  making
Old3  Paper mul- Indigenous  0.725 0.173 125.36 O Thick proficient
N .
16 Samples berry 100%  making paper
of Old4  Paper mul- Indigenous 0.719 0.088 63.27 O Album inner
indigenous berry 100%  making paper-middle
Hanii
at Old5  Paper mul- Indigenous  0.795 0.13 103.41 O Envelope
(The later berry 100%  making (for woman)
Chostn Old6  Paper mul- Indigenous 0.796  0.122 97.06 O Album inner
it 0, . g -
Glorious berry 100% making paper-thick
restoration Old7  Paper mul- Indigenous 1.081 0.247 267.02 O Thick proficient
(1945)) berry 100%  making paper for Album
Old8  Paper mul- Indigenous  0.401 0.086 3427 X Album inner
berry 100% making paper-middle
Old9  Paper mul- Indigenous  0.896 0.098 87.82 O Family
berry 100%  making registration
0O1d10  Paper mul- Indigenous  0.754 0.102 76.90 O Album inner
berry 100%  making paper-thick
Old11  Paper mul- Indigenous 0.676 0.073 49.37 O Album inner
berry 100%  making paper-middle
Old12  Paper mul- Indigenous 0.483 0.135 65.14 X Album inner
berry 100%  making paper-thick
Old13  Paper mul- Indigenous 0.751 0.123 9232 O Album inner
berry 100%  making paper-thick
Old14  Paper mul- Indigenous  0.537 0.038 26.39 X Album inner
berry 100% making paper-thin
Old15  Paper mul- Indigenous 0.477 0.042 20.02 X Album inner
berry 100%  making paper-thin
Old16  Paper mul- Indigenous  0.328 0.063 20.67 X Album inner
berry 100%  making paper-middle
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Table 2. Samples of today’s Hanji

SRR E L

P

Sample . Drying  Density Thick- Basis . Use of
It Cook " "
em No. ooxing Method (g/cr) ness(mm) Weight(g/m") Dochim the Paper
Al Lye of red pepper Sun 0.60 0.086 51.8 X Drawing
and bean stem
A2 Lay of rice-straws  Steam 0.58 0.095 553 X Sliding-
screen
A3 Lay of cotton stem  Steam 0.66 0.059 39.0 X Drawing
Ad Lay of rice-straws Sun 0.51 0.100 513 X Drawing
A5 Lay of rice-straws Sun 0.69 0.046 319 X Drawing
Ab Lay of rice-straws  Steam 0.65 0.042 27.4 X Drawing
A7 Lay of buckwheat Steam 0.55 0.06 33.2 X Drawing
stem
Traditional A8 Lay of buckwheat Sun 0.71 0.047 335 X Drawing
Hanji stem
of A9  Lay of cotton stem  Sun 0.72 0.049 35.5 X Drawing
Toda;
(Mor A)'/s Al0  Lye of red pepper Steam 0.62 0.052 323 X Drawing
’ and bean stem
products)
All  Lye of red pepper Steam 0.57 0.055 314 O Drawing)
and bean stem
Al12  Lye of bean stem Sun 0.74 0.043 31.7 X Drawing
Al3 Lye of bean stem  Steam 0.73 0.051 37.0 X Drawing
Al4 Lay of rice-straws Sun 0.65 0.038 24.8 X Drawing
B! Lay of six herb Sun 0.61 0.088 54.0 X Drawing
Traditional stem*
Hanil of 5 Loy of sixheb S 054 0110 589 X Drawing
Today
stem
(Mr.B's
products) B3 Lay of six herb Sun 0.50 0.147 73.25 X Drawing
stem*
Wonkwang Wonl Lay of rice-straws  Steam 0.721 0.038 274 X Drawing
Hanji
Laboratory Won2 Lay of rice-straws  Steam 0.688 0.040 275 X Drawing

-Improved

* Six herbs : paddy rice, red pepper, tobacco, soybean, buckwheat, cotton plant.
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Table 3. Condition of muitilayered and single layered indigenous Hanji

Sample Number of Fiber Sample Number of Fiber
No. layer orientation No. layer orientation
Old! 4 OxOx Al 2 Ox
0Old2 4 OxQOx A2 2 o0
Old3 8 not same*** A3 2 OO
Old4 4 OxOx A4 2 00
Olds 6 not same*** AS 1 -
0ldé6 4 OxOx Aé i -
X
0ld7 8(16)* 00988 OSOO A7 1 -
Old8 2(3)** OxO A8 1 -
01d9 6 not same*** A9 1 -
0Old10 6 not same*** Al10 1 -
Old11 4 OxOx All 1 -
0ld12 6 000000 Al2 1 -
Old13 8 00000000 Al3 1 -
Old14 1 - Al4 1 -
Old15 1 - Bl 2 Q0O
Old16 1 - B2 2 00
B3 2 Q0O

* At first, Old 7 was separated into 8 layers. Later, each layer was separated into two layers.
** At first, Old 8 was separated into 2 layers. Later, one of that was separated into two layers.
*x*x The fiber orientation of some of the layer was different from other layers.
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Table 4. Diagram of classified Hanji based on papermaking method, number of layer, fiber orientation, and

period

1111. Today(10
11. Single layered(13) —— 111. Ordinary(13) __1: oday(10)

— 2. Ssangbal(2)

( ) : kind of sheet

— 1. Oebal(33) {
12. Multilayered(20)

21. Single layered(2) —— 211. Ordinary(2)

1112. Old(2)

1211. Today(1)
121. Original(12) {

1212, Old(11)

1221. Today(6)
122. Ordinary(8) —i:
1222. Old(2)

2111. Today(2)
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Table 5. Comparison of average difference of width and length direction strength

Difference of breaking length Difference of Tear index

Difference of double Folds

Classification

Item Number Average Absolute Relative Average Absolute Relative Average Absolute Relative
(kgf) (%)* (%) (g) (%)*  (%)**  (times) (%)* (%oy**
Width 6.54 6.95 3000
1212 4.6 25.6 23.2 22.1 25.8 423
Length 6.24 5.34 4041
Width 8.13 5.19 1456
2 layers 1222 3.1 44.1 29.3 24.0 274 27.7
Length 7.88 3.67 2013
Width 7.23 5.26 728
1221 1.5 24.3 21.8 218 0.3 348
Length 7.35 6.69 730
Width 4.20 6.29 28
1112 32.2 57.7 25.1 25.7 69.6 47.8
Length 6.20 4.71 92
Width 533 5.14 358
1 layer 1111 35.1 39.2 18.6 23.2 519 56.7
Length 8.21 6.32 745
Width 4.55 5.59 391
2111 46.0 45.7 28.7 28.7 56.0 56.7
Length 8.43 3.98 887

* The difference of average width and length. When the width was higher, the formula was [(W-L)YW]X100.
** The average of the difference of each sample. At first, difference of each sample. Later, the average of

difference of each sample.
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Width Width
1 L
Old1 Length r 1221 B3 Length L
Width Width
Oldz Length U Ad Length UJ
Width Width
|
Old3 Length uJ Oldi4 Length —
Width Width
1
Old4 Length U 1112 Old15 Length —
Width Width
O1ds Length J old16 Length uJ
Width Width
1
1212 Oldé Length — A5 Length M
Width Width
Old7 Length UJ A Length M
Width Width
1 1
Oldg Length r— AT Length I_
Width Width
0ld9 Length u A8 Length m
Width Width
|
old10 Length r Uil A9 Length m
Width Width
_d
odit oth — A10 Length M
Width Width
1
1211 Al Length — All Length R
Width ] Width
1222 OMIZ 1 ength r A2 L ength M
Width Width
Al
Old13 Length U 3 Length M
Width Width
14 L
A2 Length M A Length 1
Width Width
A Lengh M WONI ——
1221 . Length
gy idh M 2111
Length Width )
Width WON2
L —
B2 Length 1 Length
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and multilayered Hanji.

Fig. 1.

o7} 9& & + Utk 13F
F wigke] oiRE dAG HEEY
v 449 3 %(a layer) & °lF
Mg odigke] o £EX9 BN

Aeg olqd g sheet) 2F& FAAA(2 layers)
129 Axz HEY deude] ux=Eo 712 - A4

Zhel ZEF olg wAAY & gtk

olgidt Ade Z HAZ 21‘.213}" e gt =
71 A @Ao] AJEA He dlelztn Azts
Ak & o] F 7}744 H WA Y %—3— ARy EAE
A @§L deunge=: U vaES ¥
& Azl e FEAAE AT Fast 9
Rk

3.2.2 =04t #EolM HA(Z} "2t4 9] Kol

AR 7 2o zty] g2 ko] Qlowm ‘A4
glow ‘ofal'oz WY} TEE stk ZZ A4
opgt mylg} ok ot mr|EE uE B A|Fd
A TES HAE 2 B4Y 8 FEHE fole of
Yt

3BE FAAE F A &= WA= 12F
FHE 12009 AL A x7|RR] 2% S A
S 212(EBHME 111, 122)01ch 28y 321%
oMol Aze} o] HAI Axd 7ddtie
g £ ggerng ZAA A A3 ok
A7l 2704 #ol A AT oFalg vlmaol

vzl g Aoty a¥dH ¥@Ae Z 2T

[gud

3}

ot
H| o
A
H| 2
gite

Osingle layered

BMytilayerad

Double folds
difference

Tear index
difference

Breaking length
difference

Fig. 2. Differences of width and length direction
strength between single layered Hanji and

multilayered Hanji.

- 98 -



EFEAY 54

Wggel Jepd %
Bl w g,

C5o] o4 21Fole AW o]ie]
w7 x| Wl AHA 2% 1Eu
g 7] @Rolng AEAIge] wE ZEe o
g PR o o=z HFFHez 23X
ol s Wz A3 Ao HHuwjdke vlaws)
o ZEH zolg wmPrhk 2 wmdde A4 12

F(EFHIE 121), oA 8F(EFHUD 122)0]th

Fig. 314 27t Adfugdo] & A& Original
2, wigkdo] 2 442 Ordinary® TEs4
Fig. 3olA49} o] &t 37 wjgo] b 27 A4o]

AT WHEg M= Iyt dags Hdx
FE WEgde] e A o mrjuc Yl

g FdA e 27 deo] Ehu 9FRF
1%’%‘& 27 ofHo] Estomz dohe 27h uidy
of A glgol HWAQ ZE Fiol 7orin
B ﬁ“—t ANt et o] vlwoe Y A ¥
3 8|2 3}7] o]gq.?_ Ao o}a Folt} =& 273 A
A 12%F F 11F diFdol EF @A Folnz 1004
7Ag 713bEere] AdEsE nof e A
ol},

2 Hae)q g
o RAH Fiuel we oe 2
B RRE A 2 ANINE % AAue
ge gt OE ZEdY QEREE A0

g
A

Rouz 27 o] HHE FolA

53¢ o= AEE Pal3t

A3} de

£ 2A& Fig. 3% B3 #4s ¢ + Ak
dobge e Fd HE ZA Aol Ui

OMuiti-original
Bmuiti-ordinary

Burst index Log10 (double
(kPa - n'/g) folds)

Breaking length Tear index
(km) (mN - m /g)

Fig. 3. Comparison between Multi-original Hanji
and Multi-ordinary Hanji.

o WAREE EF §XF7) 1)
25 FAFEO 953 th“P EX 32823,
g 7—% A9 91 WA HEo
409 5121 Roeg AzZHH)
% SHHA %L 0ld 8 A&
o A$e 2357} 7}1 343, A= 1202, "I 773
3 2ZM LognlZ &7)3H 28008 o] £X& 9%
g A FEoldoernz mAF FAG R gL
A9 YAHE ztole FHAT F 24 FAA W
HE gho]l EA U g9 27 Ade =7+ wig
A ate] Welely] B =AY Iy ¥ 4
A,
Fig. 4914 71 4842 712 2 A29 3%
atol7t HE& $43 X E Uitk WAEE A9

3 S, JAEAFAA 28 HAo] Z= Aojr} A
AN Fzd 5*&% HERG. 53] WERdAM &
ZEatelE Bel AL A(original) 23 WAl B
Holgr] Bl WAHE A7t 2= ns3 EMNE
AZ & & A WHEE e Ag 254 y|

3
al A3 el WAyt Ime wEHTe] Fasith
olg 2L e WHEE 4719 FH H &
E9 97 #Falo] FUY B¢ 457} %
AY #dd DAY, 2o BE Hfie 27
oldl 2 €lo] 7] wWEoltt.

2HHog =3 FAUE FA7L FolEHAM AwA
LB Wit oy T4 wejd we o g
A=l WAk A37) wEel Fig. 4% o] 40%9
7t2 - A2 FEatelt A3 Aoz wEUh

(%)

“

rlr
EURLEN

Owuiti-orig nal
BMuiti-ordinary

40

Boube folds
aifference

Tear index
difterence

Breaking length
ditferaence

Fig. 4. Differences between multi-original and multi-

ordinary.

S99 .



3.2.3 =ZolH R(ER R 25 B0
A AlcHof hE XfO| H[@
ol H|EFENME EX §x|g] 7\}04@5}5 7
Qb @2 Wade s EFEn EF a7t &
g FxH B4g Jehdoh & Az 1004 7}77}
ol & EZ 3IxF7L 25 % AR AN BHA
o gXHy dytHoz 7 5ol fiitte
At
Fig. 5904 2#HA ol EZIA 13F(EF
1212, 1222)0) 18R+ HdA 7} Z+zh 49%,
18% o E%I 28A ol o84 A TEEF
3 1211 1221)8 gyt 79/o =%t o] Blm
hod

po

1
i

% 2&74013}?4_ AEA| 4 3
ARS ZAold ddigel Aole
A E A

Fig. 5A A3 Hwtz o
FEE Bolu ddAwe HA ol#g
34294 FEYA vigh A o4
d oy A7 AT S5AA %

QA5 ARE o
wasUe Aoz

o2 ER F§AFIH

2
Ho
=
9\"‘
o
0.
) ol mL
o 1l rgL
Do @
N
= 2
£ 2 [ -
m%éL
o =
o
2 I
iy ol o g
B

12
>

)
o

o

o

e

ol

o
1R,
SO

u& o3
¥
i<

7t 2RI 53 FuAdA 2 Aoz
FREoR 37 AfNgel B AL 3

ol wlEAlo] EUslx] e 9w my| %3 ul-);]
o HlasjA Evel F& A& ¢ ¢ YAT 2

7t2 - M2 Axbe digEdol le(dR el Ad

DM uiti-today

@M uitiold

Logl 0 (double
folds)

Burst index
kPa -m/g)

Tear index
K - mw/g)

Breaking length
ko )

Fig. 5. Comparison between multi-today and multi-old.

an

o $5% EAS Yehdg ol
t upel go] B2 27 o4 #AF
F BAFRG 72 . Ao} ©o
F ol dge o 5g Az o

Eﬂ o ] x| 9} Hlwsled Aut

°1 Aol 238 £33 E4E BAY

# ATk 1Y EF Fx|d) Tdrg 679

old 12 ANES 849 0ld 13 NEt BF 27 A

# ujgko] Tl 3 Sgom ’MZ]D% & o

6&4 AARE7E ol ok E4do] ATk of F A

82 Adstd EZ A9 FF FX7 g2 H

non éﬂrmi 5% 5L B9 Hd9ez A

ZERong 7 wWakygo] g EF #x 1%

(B5WE 12128 B2 o] zjo]& A r )

o Az gd olrl 256%, QEAE Aol
2.1%24 ztzt Zeo] 284%, 224%$t W w3l
Z Zol7} QidTh =z d%F A2 2Z(0ld12,
Old13)e 2 QsiA 7tE - AEAolrt 59 27 0]
A EEFHE 1211, 1220809 o 2A JedE
Aol ol elejd Z FEo ol EX #HAF
ZolA B3 ‘Ao Hate 11F(EFHE 1212)9
EZYSE ¢ + 9t

WHSE 938 423%2 A7} #ARed 235
A e EX 29 Old 129 =€ 0d 139 71
Z2-AZ WEZ Zo|7} 276%EAN 25d ARE
A FAEE EAL oW HTEIYL HBAH
7} W&ot

N
_T"—v—’

50

QX ulti-today

40 F @Y uitioid

30

20

Double folds
difference

Teat index
ditference

Break g length
difference

Fig. 6. Differences of width and length direction
strength between multi-today and multi-old.

- 100 -



4879 54

olqE o] F #A7t F HF wiggo) tE E
2 8 113(2EHE 12127 FY8 EF A0
HAE WAES 712 - H2ajo|ol N ARt Mo
53 EAL el Y& BEFHs 12229 &%)
27 4 BEF AU} ©x 25FY SRRy
a F st ERE AHOULER ousis|vt o
He

3.2.4. HAES M7 Yol o2 g

ojn] 32184 3BFL s FHAY 284
Z po] Hmd A 273A BE 9 h2 - MR
zojo A BF Hojdg & & ATk o)W HluE
AgHez I zAsMY HA wwelnz
oAl $h 3213 Hlae ARE AElEr] A
Hlaolc}, ol B AFE F 4, Hfe wE vz
dMe ZF o5 o X9l BEFHE 1111310
)3 1221(6%)¢ AF e wgd vng HAsfiAe
27 A4 ER 11F(EFHE 1212)¢ H43 24
A SEHERAUE 1211)2 AN Ae HF
2 FF7 & 1FADY HE B4 gk o
= A AzAWL BEn AEE FJid A
7b SlelA(BEHE 1212 HF 19.00, Al 15044
9] stgch. & ¢xe] 32187 3223894 w7l
A9 4AE wuelA e FAHA wmld W
st ol HlmoME 7 EAHQ UE NEES
2} vwd Aojth o3 vy wu (EY F
7b BA & A%l ABETD HA wE 2iE

29 $71 gk ol= H$E ol oln] BFF AR
7828 7)1FeE wmtdolM ¥ W oy
ER2(RFNE)NY g A A8 HAE of

* 11D =3 2
oFY e EHH(EFRWZR 1221)01 GIAFE A
PN T Qi dede FE5F Fa7t

2 zolg HolW E& F39

A4 moln gtk vy, JEAF, WHE
(double folds)ollA& 242k 7.1%, 4.2%, 24.4%(729
3 1 5513) 27 A 2Edel E¢w FIAER
T3 oo 59% Esith d9%, JEFE, 2Pn
F93E #42 7t e &4% duEd 73
okdo] 29, 39, 191 27 o4 2EdE 14, 241, 3
9 a2z 24 A4 EFE 39, 14, 2913

olglgt A, F 7 &5V ol & FOoR A4A
A g3 ngE PEXE BYo=E FHA AAHY
ZAEE FAATL 3218 HZAMNY F]

>

7b oz Yot

Fig. 7914 @939 4L Flsnz 43 A
H iAol $YF sheetE HA F$ dE ZFxo
Hl?fH g FPANE eS¢ F It o

H8 Ao ¢4 323%04 TEE vhet 23

TF JAEAFAA 28 A EFo] 7ME & F
Mg vepd AANE FANZE o 33 WPFEdE o
2A & A% 9745 dEE ENE i
T AL ¢ F UG o] BH HA] 32284 12
&gk et e ARA

JAEE =43 BAYE FRoH FYd4)
M} @A 17 A% 2 obae WAE A
o 37 BAee % & AN

247 2F(EFHUE 1212, 122)& FHASY v
@ A7 7 BEdz 999 £97 nE BEE w
gov on ¥ 2RSS @A kol HA B4
wsith 2dEE AR s A47} FrhEna
e = G2o Fig 79 23e 3219 dug
£ He 2aad o v ae $Ad9 92
MR} ohe ARE4E BUsd ERYSE 4
29 Hags] B te Aol A M ¥
e & & AT o] Aol QgelA 322804
o] TR F7 WigAel AT AS(RNH oy
ool Wil FEFA JjariL & & 9
9 2oE @ s AAS eyl o8t
AEl 7)oiE BT B St glen IR
o QazEd 27 544 F Fohe ALl
F it

AN

OSingle-today
EIMulti-ordinary-today
BIMulti~original-old

5.74 g 34
6.45

o L

Burst index LoglD {double
(kPa- m /q) folds)

Breaxng Tear index
langth {(km) (mN - m/7Q)

Fig. 7. Strength index comparison of three “Oebal"
Hanji.

- 101 -



[

>
o
B

- o
hin

3
EY
*

o
oxl
D\ U
]

A,

U
N
N

o

S o]
Al‘iit} 2@‘ FHe e
7} wsrout g
4 FHRUE Eh
ojg A2 B+ ¢
e & 7 AUt

2 Aol

© =

= o g
e
m)_h‘

ofn

o
S omp oX
oh‘.

41 o i
o o2 3 iy
_H, T 4> NS rm

>
i e & oox o rlr
2
X

[\

22

i

s

T o

r[o g
!0 %

e

AzA A3 m
:nﬂzz 7] ug v
AAFTHALGRE)E 53 3
EH 2E 28X o ¥l
& dugaln ek,

Z A WAl D 98 Aol Fwgel
GG wAY % F WgHe] Qo] A Be

B2 AR FU ol 0§ Fe duBe

:
ogt
& 5

ru

dedtn # 4 Atk Adgezs 27 e
o qued 9en ARYE dodLEAE A
ez 2 & 9l

dagEel AGREE 24 & gl e 44
o] B Eom 1 3 AYAEE TR 239 @
Ash w@a Y xkomz B4 @ mrly 2
3 gy vE A8AFY $42 AHedn
2 4 gt

748 - A2 F=xole Fig. 8AMAE 49 AHX
2t sigko] A gl BAGl 2 xelrt HY

o 53 2429 3% WAE ol7t Bol Yt R
g 8 & 9ded 9 AAE WHEY 7t - A
2 A7} Zol=k AL 2 & AT =¥ AA)

60 s inslk-todar
QK viticordinary-today

50
B ulti-origina ko ld

30

Double folds
difference

Breaking length Tear mndex difference

difference

Fig. 8. Differences of width and length direction
strength of three “QOebal" Hanji.

ARZAERolo] F3Ee njRE S

AIAARLEZ =)

= -
E>QEHF(ABZE>B
Aeke Ag ¢ 5 A

3.2.5 %Mol —Zoldt &t |AX|2| Bl

o HlaEe FE Y 13F3(EFES 1D 23
b 8F(EFWE 122)9 Hluolth BF A& df
o "G 32138 3243 Hladq Mz B
H7b A gz tE ZxdN :@ 3
€ vjaga g 4 9lvh

4 AR $9E AuEY 24 ko] EA
& M 16%] Aoz Taskd ko nix)
BE ZT7F w3

Fig. 9914 & & %ol 71} & A2 gAMe
AL GA daFoldtt. § S dfujgko) BUT
A G AT RS oA Bl &
F Ak W QIR pE v fdxFE god
SHA 324% wudA AdAFE 31 FdAFE
e Ao} e 499 I AFER 3o
7b A3 HFoE vwde Ao i #Hxl
Ag ¢ YA ojy HAFE AFE FAE £ 6
7‘33% B8HY WF¥Aol T = 2%(0Id 12, Old

3] TFHe] gYoeng I Ao AIAxE &
’:}51?43}” AzkEm 53] 3713 A= FoM 4

FE7F SRS B AATh
%A 324% Fig. 79 27 44 L EE(multi-
ordinary-today)ol M= AdAF7h 743 dgked

OSingle-ordinary
Bvult . ~ordinary

5.885 59

Burst index Log!0 (double
(kPa - m /g) folds}

Tear index
(N <t /g)

Breaking length
(km)

Fig. 9. Comparison of strength index between single-

ordinary and multi-ordinary.

- 102 -



B3RS 54

(729 : 598 : 634) o9 ¥l ZIYPZE FALEHA
g 2e g2 BA(WAERE Al%) WA 2R
Weds Be U¥E DAt s o

7} ol WY duge 7.29-747%
636612 Fold. a2 5
w7] A0S AE Aol A4 @
WRse FuRe sHlE w9
d7te S4o] Ut BUY + 9
2%

oo of nR o
_\9
—{oj‘_’,
éﬁm‘“‘-

2=
0| Eﬁ& Ast oA olu] 324N
s} Zskh

T3 A, BolX gouk F H e
BEWE 11109 A 67400 WA £}
vz AA7L obd A vF FHA 7 gobdT

L 2oy

—~

T ¥ e gud
Fig. 1004 94 #A7t 7z A2 2=
sy Aok e A ARA T 4 AU =

& 324% 9 Aou|ueA £ ups} o] F 7,3;}
Histe QWAR>QESHARZE)>QUEA

F(AEAER)E €2 HAY Bt AHE
o2 o7t Zadthe A AU & = o
.

2 J

(%)
60

s b Dsingie-ordinary

Bmuiti-ordinary

40

30

20 ¢

Double folds
difference

Breaking fength Tear index

difference difference

Fig. 10. Differences of width and length direction
strength between single-ordinary and multi-
ordinary.

4.8 B

TEOE AW EF @A, AE FA, AF &
& ERS A7 EAH E4F 3% AT 9
F4E ot 1 AAE dEFH o] 24F F
A

Lo =7] Hyez 278 HA= HHlEA
ol @2t & Ho|AA ¢e 5HE dEln

2.9 m7) 2AA 3 A wEkgel Y
g ¥xE 43 4 €A gd Aee
Ay JE AFe gojznt

3. MEdS 1ed xAg @ Bl l(HAAR)I7F
AAH] FE(AFE TG B = 9
o gy WEFd S iﬂ% Fol A=
o AERZE 7t2 - A2 HolE HANA F= AL

WAEE 24 S d3REe

4, BH&

AR = el T AU
5 2Ed Az emr] dXE 23] Ax
Folgom 7t Fo Af wlFge] WRE FUs}

w oy)e] Ar EXNI &

AAE & U & BAE AR S 1
bed 4L =] A9 BERE

o] A1 Fol7t He A& & 7 Stk @, 4
oot A2 22§ AR e 2 & oA oJHo
A7 Qlo] A mrlo Hig) IR - = A= Afo]7}
ﬂﬁl QERE Aol Asph FEAAE

o) RAE AR SHENH dB
2 BARYAA $d wr) @A A}
# Folgth

9 Aoz X9 9t w7 IR E AAHAL o]
U QEBE o], EE Aoyl AEAFe Aol
g ol8so 72 o 111191 TES ¥ 5 YUk
3 5 2% 7t AR g 9y HYgE
*E 5 s

10. E2 o =7] A7 AFFES} S
o 7h2 - M27) BE e HE(EE dudH <

- 103 -



A

A9 7t2 - A2 ¥ nhBAY)e 2ud
o =7 & AFY B 2o|E JElYtHER
T B0%, ‘U 50% — 5% U 12%,
‘U6%, ‘b 17%, ‘N 65%). B3 E& @AF
T 165 EF 712 A9Amst Esten oEy
FAF vlaE AFAESY JAEAE BF JlEW
o] &£ HHE 0% A7t Yetd 25y
FAFE 65%7F A2y A3 2 JE 3=
7t e Ag%e vEbdg

4 4. A4% -2

ot

- 104 -

K

[Sis}

T

CLRE, FHUED. 1982, “®A" MEH GOl B

AR FOULE FgeF 27 2 214218

A E, 2 1995 A=AETIE] ZA 5o

#9947 - BARol. BHAY AR A
Chosuke Taki. 1991. A Handbook on the Art of
Washi. Wagami-do K.K. Tokyo.: 34-35



