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Abstract

This study is conducted on hardening leather with improved firmness and
stability of shape, based on research on types and thickness of leather. The
purpose of this study is to test the physical properties of the leather for
molding to prepare the foundation for leather molding based on the test
results using four methods by thickness of Vegetable and Split. The tests were
conducted using a total of five leather types, including three types of
vegetable leathers and two types of split, by thickness. Based on the testing
method for leathers in KS M 6882, the tests were performed at 27T with
relative humidity of 65+20%. The samples were prepared with cowhide, size
9cmx 2cm. The measurement parameters are length and width. thickness,
volume, mass, density. Regarding the hardening treatment method, changes in
appearance and major physical characteristics of leather were reviewed by
soaking in hot water, dry heating, hammering, waxing, and olive oil coating.
The study results are as follows. In planar works, it is judged that hardening
work using a hammer is more suitable for stiffness or density in order to
prevent easy breakage with adult muscle density, rather than boiling water or
baking. In conclusion, there is no curling, soot, or breaking phenomenon, and
the densest curing method is 50C for 20 sec of V2 and 75¢C for 60 sec of V2
in boiling water. The combination of paraffin treatment improve waterproof
and quality.




SR/ 7t5el Feteio o ol3HE 24 123

I.A2
QIZR oF 4%t 2000%defl A 79t 2000 HRE 2 YAH
Aog FAHLH GA & A e dEE FE9
71Eog wrEolfth 2]l I o]FER], FoF A
9] fFHIIE ] 71 & wEol dsleH, 1 F=2 7t
%02 A, 3F, AE WEAL JEFRHRIEY T
F 7lEe e T2 EORIER 9R ol9dr AAE,
I, 4 5= WEh 15A17] BEedle s AlEel &
ot} 28 | Ak AE ANTHSterlacci, 2013).

HEe Qo BaMelA whggle] AHE 1P
]_

oMM BDNET Y QEAEel FHT 9 RS
Fsp] Slah Ao Aoy
Azstel ragel £1 A4 2
AT 54 W HAIE S3 o] TRIRE lole
aje] 75o] Aol AT Sk

GAZIL FASE] Sl ohge] ZhaA, bgAl, H2A
SHEAA] ol ARgEe] 4L B8 Q@A Atk FE
HAE ufjHo] ARgE|o] AH|F7]7E 1~2 oldjeolrt. TS
W AR ehon AREE Bohsalel 47E of
olgAl 5o o@EAE  siE}(*Sustainability o
Leather,” 2016). 235]8] QIZ7}% thH] wi$- 71 &HIF7|E
ARPSHAY 17 Azl A 4 EHo] BArEQ] 715
9] vheFet gk wie 7HA Qe A= wohE.
ole} Tdste] HdPx]o] 2 AYEL thedt ZTh Yeo,
Yoo, and Shin(2018), Lee and Shin(2019)-& 7}= A,
Bai(2016), Cho and Kim(2012)= 7FAA&lef oist A+,
Park(2017), Wang and Cho(2019)¢} Kim and
Jeong(20200= 715 GARIEE A9 Kim(2015),
Cho(2019)= 71 A3ds 2& A=
2 QAT A 9139 A7t tiREo]
71E5E B, a4, 39, A SOl wet A= o
51 w5t @ 4 QItK(Choi, 2020; Cho, 2019; Bai, 2016;
Seo, 2010). Leu} 7159 FRU FA Sl digt A=
o g AvAd e PSS =91 7HE A3l oigt
ATFe HET Adolth mebd 2 A7 FAHe 55
T FAVE B aVES ofd 1A WHer HRkAd
SHe o M= 24 9 FHOl od FFe rlA=A] £

Aol Aot 7SS ol gt AlE B A AdE At 712

Y

B

i)

o
olr
oL
Y
[}

] I FAHoR S} Be A8
353} 28 254 715 050 dis) neA,
AAe), A, el 79, 0olY wowr AsiAe
9 o, 7}xo] ot U o Beld B4 Was Ak

II. olE3 ui3
1. #ojel 1=

TEY B AL = AEES g oy SEY AES
7FeRt AL 7HE-mulet ok(“Leather”, 2022). = #
m), A, oozl A Zoz FA=e] gt m HA
FAY 1%=2 #4 9 9Ro] FHoRHE gdt Ags
st 7tErks SA0A AAED AREe Teole 3%
A1 (Dermis)= TH41Q] 85%c|c}t. &3] Aolat 5= H
202 A9 14%eldh. AuFo] 7kgEo] ko] He
Aol Aol A e i A=l 33k 4=
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Figure 1. Components of Raw hide
(www.Nncs.go.kr)

(Anthony, 2009).
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Figure 2.
Case for a Book of 15C
(www.metmuseum.org)

Figure 3.
Box of 15C
(www.metmuseum.org)

Figure 4.
Costre/

Figure 5.
Bracer

(collections.museumoflondon.org) (collections.museumoflondon.org)

Figure 6 .
Sculpted Leather Tech Cases
(www.instructables.com)

Figure 7.
Wax Harden Leather
(www.youtube.com)

Figure 8.
Woven Leather Akob Lamp
(www.designboom.com)

Figure 9.
Gravel 2
(Kim, 2016, p. 39)
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FAIZe 1AA(REY, 25° C 50° C, 75° C, 100° C
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Table 1. Physical Properties of pre-treatment specimens

Width Length Thickness Mass Volume Density
Pre-treatment Specimens
(cm) (cm) (cm) g-(2x9)cm? m? g-cm®
V1 2 9 0.14 1.24%0.1 2.52 0.49
Vegetable tanning V2 2 9 0.19 2.2+0.1 3.42 0.64
V3 2 9 0.28 3.840.1 54 0.70
S1 2 9 0.1 1.250.1 1.98 0.63
Chrom tanning
S2 2 9 0.18 3.3520.1 3.24 1.03
Equipments Vernier caliper (100x0.05mm) OHAUS, - -

SPX422KR

3) Almel &4 =

5%9] Alzo sl 471A] fo] AskAE] & Al=e] ],
Zo], FAFE 0.0lmm)et FFHAZ 0.01gS E4sH3 2
o Rujo} WL E &SI

wi, mass @) v,

Equation 1. density(g.m>) =wy/v,

Volume (m?)

O

oAHlAR ATt 20%, 40%, 50%, 60xc] dhste] At
O} 40x8} 50z & Zpolut YEhEA] Ik, 60%
ARE 71El B E éoﬂﬁi ofu] Zstxlo] Ax
AL Agolglong S7HAQ 20%, 40%, 60%E AT

sl Hul 50T Vi~ S29F 75T V2~ S2= 9 A]
=2 o Z zelrt gSiek a2y 75T VI 20%5E
Aol BzoH A7to] dojd4-E oS st 20z
A UHE 15% $%9 17cm, Zol: 27.77% =4
6.5cm, FAE 7.14% 5% 0.13cmz Ugth 60xoA=
UHlE 20% $5E 16cm, ZolE 30% 45 6.3cm, F
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A FAZE F74%E Aot A& & dule} Zo|rt 7
S 22 VieZ 1009 60z HHlE 50%, 4ol
55.55% ZAstelct.

100TC V1~ S12 AsH Aol Ag 12 RE 259} A
o] HstEm e $EE QI AT o] Aio] HE
H7] ¢kt 100CY S2= RE 1Lr41 A o= Az o
H] |H], Fo|, T ¥sl=ke] At 2eiv v o 7t
27} Bolygt} e V2, S19] A% 50C7 7P BASY
ot 75CoM ZolEem 100TAME 75CHE +4
1 50T Erhs 7P A7t =gl Ve 250t =84

5

rr
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r*°

5, 2GR0 Y Agte] 48 Wepo] gadck ol
S 9 Al Zo51 AAHUA A4S U et
s Aoz e,

2
Fe7l WPEE 100CE AQdsty Wert 71 E9e
722 V29] 50T 2020.92g/a), 75C 602(0.9g/ar), S19]
202(0.93g/er’), S2°] 50°C 60%(0.98g/ar’), 75C2] 40%
(0.91g/ar’)7} 0.9g/en’ OF0.2 LpepTY
*7%‘21011*1 V12 75C 20258 4% =9y 75T
0zoll= &3] Ask=EQieh V2, V3, S1E 100T 2024
E1 ZAstEdeh. S2= 75C 602FE JPAtETE AskE)
AT 100C 20258 $HA35] A3FE|9ck(Table 2, 3).
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Table 2. Samples of Soaking in Hot water Hardening according to Dipping Time and Temperature

T?.:' : 20second 40second 60second
V1 V2 V3 S1 S2 V1 V2 V3 S1 S2
75T
100T
2, AgH2|

o], Yu|, £/ 9 Hue Xzl 257} opdeE o
stodc. 551 100CAE BE A=zt Aol AR
o, HZEEo AL VI, V2, V3 BT REHoz 7AF
SHo] otk 100C 789 V1, V2, V32 ko] #
ol glglor} S1, S2%= ¢isith

2AEPEE 100CA FRAHoR Asiwlo] Je Wol
Qglch Huj= 9 Algo] Hlwsle] $29] SR} 78 ALGX

£ Adsty 25t =345 iR o8 SAEgth
$29] 50°C 5&3t 7RolA Huj= 242 11.11%, 5.55% %
7rlaont 75CoA 9 ARe 28 324wl Sofsith

1,

N

]

oo o i md

T2 100CelA 3.08%, 0.92% ZAEATh VI~S201A
Hul 58 Aoe S19] 75C>1.31ao] 71 2 1t
B, 72 AFAE S19] 100C1.26em)o4 7 2HA
UrERdTh

AgA oA A A A= Hlwste] V19 5&, 74,
S19] SEoA] 22 zfolg AlQlstale iR HEA] &
Aol ZHASKATE V2, V3, S29] 58, 72 AdA] oA
BT 257t 2545 7R V1, V3, SlofA+e mlAl
SEARE 50°CellA € AlmBEeh 7P AT 715 CeAe o
Al Z7VsHATk7E 100CollAl oA ZheIFlch O SRR
0.01g ~ 0.05g%ct. Uz 7t ofo|dld 227} Foldes

HE opytt S19] A SE Ad 75T 50THET
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WEsl oha
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100°CllA 53.84%

27N

0.98g/arz ~ER|E F 7 W=7t S7ekdnh 77 A9
oL V1ol 100CelA 97.95% S7ket 0.97g/ar2 Lreks
ot S2& AN 7HEe] WErh 2k wt 0.1g/

ar'~0.04g/en’ @52 ASHA. WEe VI, V2, V3, §19]

58, T2 IF IRtk S2E 5EM TR tiiRdA ¥

Amur}
G55le]

e}
wwrt

wobgih. ol $27h e el Rt 9

YEETH Z4H Zo|th(Table 4, 5).

Table 3. Physical Characteristics of Treatment Samples according to Dipping Time and Temperature

20second 40second 60second
Speci Tem. W L T M \' D w L T M \' D W L T M \' D
mens (C)
cam cm cm g ci g/ei cm cm cm g ci g/e cm cm c<cm g ci g/en
50 2 89 009 123 169 072 2 89 009 1.18 162 072 2 89 009 1.19 16 074
v 75 17 65 013 120 143 083 16 73 015 127 175 072 16 63 0.15 1.24 151 082
1
100 1.8 51 0.16 1.18 146 08 12 44 02 117 105 111 1 4 02 116 08 1.45
50 2 9 014 234 252 092 2 9 0.14 225 252 089 2 9 015 224 27 082
\2/ 75 2 9 02 210 36 058 2 9 02 19 36 054 2 9 0.13 211 234 09
100 1.8 55 025 218 247 088 16 7 02 213 224 09 17 7 02 222 238 093
50 2 9 03 353 54 065 2 9 025 365 45 081 2 88 025 372 44 084
\ 75 2 885 026 353 46 076 195 88 025 374 429 087 2 88 025 371 44 084
3
100 15 83 03 353 373 094 1.1 85 031 341 289 117 1.1 7.2 035 324 277 1.16
50 2 885 01 166 177 093 2 89 0.1 161 178 090 2 885 0.1 1.15 1.77 0.64
5 75 2 89 01 113 178 063 19 885 008 1.16 134 08 19 88 0.1 1.14 167 0.68
1
100 1.7 63 0.13 157 139 1.12 165 62 015 157 153 102 13 6.1 0.15 151 1.18 1.27
50 2 9 02 308 36 08 2 89 02 311 358 08 2 895 02 351 358 098
; 75 2 9 02 306 36 08 2 895 02 328 358 091 195 88 0.2 2.28 343 0.88
100 19 89 02 297 338 087 18 85 02 288 306 094 16 82 02 269 262 1.02

W: width. L:lenath. T:thickness. M:mass. V:volume. D:density
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Table 4. Sample of Dry Heating according to Dipping Time and Temperature

Sort Tem.(c) S5min, 7min,
- . l.
V1 S1
75°C I l l '
' S1
1 !
(|
N l l

Table 5. Physical Characteristics of Processing Samples by Dry Heating according to Time and Temperature

. S5min, 7min,
;‘f:s' T(?c")‘ w_ L T M v D W L T M v D

cm cm cm g ot gfct cm cm cm g cn gfcit

50 9 01 123 18 068 2 89 01 129 178 072

\1/ 75 895 01 131 179 073 2 89 009 130 160 081
100 18 82 012 130 177 073 18 82 009 129 132 097

50 9 013 201 234 08 2 89 013 210 232 090

\2/ 75 89 013 191 231 08 2 89 013 18 231 0.8
100 19 89 012 18 202 09 19 875 013 18 216 085

50 2 9 029 38 52 072 2 89 025 367 445 08

\3/ 75 2 88 026 377 46 08 2 89 025 369 445 082
100 195 86 026 358 436 08 195 86 025 364 419 086

50 2 9 008 125 144 08 19 89 008 115 135 085

? 75 185 89 008 131 131 077 18 88 008 113 127 088
00 19 85 01 158 161 098 18 88 008 115 126 091

s0 2 9 02 33 36 093 2 9 019 330 342 09

; 75 19 9 019 318 324 098 19 9 019 318 324 098
100 195 895 018 311 314 099 19 89 019 312 321 097

W: width, L:length, T:thickness, M:mass, V:volume, D:density
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g o] ofgt mHAe dolot vH] BE FTskl o &
A Ad A 27] 2 ohe a2 AU gl Hs)
SfobAlct. WA 9] skl sl 2@dor HAsHA H© Zlo]
ot UE ES 122G AdH e vl Eoktt Hge
V1~820] A A Hoh ¥ 0.71g 5929 V37t 1.27g
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Table 6. Sample of Paraffin, Olive Oi. & Hammering
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Paraffin Olive oil Hammer
V1 V2 V3 S1 S2 V1 V2 V3 S1 S2 Vi V2 V3 St S2
Table 7. Physical Characteristics of Processing Samples by Hammering
. Tem. w L T M Y D
Specimens
) sin L cm 9 ol g/ci
V1 2.08 9.05 0.09 1.99 1.69 1.17
I; V2 2.05 9.02 0.13 2.89 2.4 1.20
m V3 2 9.1 0.22 5.07 4 1.26
f S 1 2 9.1 0.09 175 1.63 1.07
S 2 2 9.25 0.15 3.69 2.77 1.33
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Table 8. Physical Characteristics of Processing Samples by Paraffin & Olive Oil

s Tem. w L T M \'} D
(c) cm cm cm g cnt g/cni
V1 2 9 0.1 1.99 1.8 1.10
V2 2 8.95 0.18 2.89 3.22 0.89
Paraffin V3 2 9 0.25 5.07 45 1.12
S 1 1.9 89 0.1 1.75 1.69 1.03
S 2 1.95 9 0.13 3.69 2.28 1.61
V1 19 9 0.09 1.73 1.53 1.13
V2 1.95 8.9 0.15 2.63 2.6 1.01
Olive Qil V3 1.95 8.95 0.25 5.20 4.36 1.19
S 1 2 89 0.1 2.15 1.78 1.20
S 2 19 9 0.15 3.59 2.56 1.40
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