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Abstract ABS and PLA are applied for restoring missing part of damaged ceramics, but are not similar
to the material of ceramics, so this study conducted a research on the properties and applicability of
ceramic resin. This study conducted actual restoration of ABS and ceramic resin as well as cast
restoration method with experiment of properties. Results show that manufacturing of restored part
showed higher precision than existing materials, which enables printing of tiny shapes showing
excellent surface texture and gloss than L30 and ABS resin. As a result of measuring properties, the
material showed excellent durability than existing materials with no contraction and deformation and
compressive strength, but value of specific gravity and hardness can lower processability after
manufacturing. Long-term monitoring, evaluation of reliability of ceramic resin applied in this study,
additional researches on the restorability of the original shape when printing too thin or long restored

part are needed.

Key Words : Restoration of damaged ceramics, Restoration of ceramics, Restoration material, Ceramic

resin, 3D printing material

*This research is supported by Ministry of Culture, Sports and Tourism(MCST) and Korea Creative Content Agency(KOCCA)
in the Culture Technology(CT) Research & Development Program R2018020101.

*Corresponding Author : Koang-Chul Wi(kcwi@hanseo.ac.kr)

Received September 23, 2020 Revised  November 4, 2020

Accepted November 20, 2020 Published November 28, 2020



166 _si=gsrstsie

r-II]
A
=
T
=
fon

a5, AR, st HEo] Azt (Ceramics) 4
27 % ShIR ‘Bol 1Y THE Fojzt ojge sHn
oo, HEE BrlEd] €& 7iste] tkE AlEeR
H7] AR B FEE AT ARl o)
AREEOIAIAL QITHIL. o= et Azt EAP7], 2, B
d =9 AE APy} 1&Es AAE FE 9 Y
g2 B0 auct B0 PAH 9=, vlole, Az}
ope] Mok Alteer £RT 4 UtH2l

RE At HE, 44, 74 5 FURE AM8S
At 94 g EYstel P URE HPSIL &
gate] QHE A4A okt IRE Al§ Aol A
&gt AFL R, At A7|e d2 A EAP], 719 5
HE 9B 59 RS =AY, 49 =471 oft
(7). B4 W, L3P, B0, 871, A, AF 719
59 A =AY 5= 34 OPEHSJ

As Bl 2 4 &5 Al =0 SH H 5
AEOE HANLL HEEOZ throl 2 4 9. o
S AR 3 7IRE v o] 9lof Eefely A=
34 gdel 5o Q) £4o] Yolr|w sk, Fjute]
o 2 RAoIME ug PAlo] Bely FHOR H
E)1 A4 0]A A2 WZE) o]gA FaE =X
£ HEAYIYES B9 4Fo] BYHT glov], 53
AR fﬂﬁi —34’;48 51}71 =29 Fes HZ‘E T

Solt

A e Al Ak HA2 313 24 ol
£ U AR EL 41 52 o183 olFoig oYl
90dT] ol AR EIR) Hgo o= Sxo}

g2, k= 58 EF) AREY] Ak dRe
ool Ee BgollAl 22olal Q5] Ty FE =
D& olFA] A9} fFoF SO FEld HUE oFAl £
A, ge 5ol HEAR] & VI e Al FHEge]
Lofut AjA =7} o] Fojx] & Aol YEREAL 9lof ol
A A%t Az iE H A7F D] o] F oA
B OTq_[6]

ES A Az} 7 o83 A EIstof
rte HERETE o, fE 2A]9 e AE 7
=2 HES o83 &4 2 FoFAE Y 52 B 2

5 AFstE 24 IgolM FEdge] dojv &
o] AdRet dASHA] o= o] TARI ojftt
FAEE S5 A3t A= HES WE, ke, &

3 2=, o A 5 2AIE T ECA 2
She Tt WSR3 AAH R o]FoA]A] 55
a ok

ol & =AY =] &
7Ie& AE & = 3D Elzl
A HEL 5 Ut $W1EY a% P54 el
B4 sleick. 55 3D Zad 7|42 BET A &
A7)e] wUe 71 HAe] HERE e AT}
AYE] ARBRE o (7], A FPZPAET 29 7

29 A8Y B, GhE, AARAUREGE, Was
F 5ol AEHAAAL 9= SAR HYskar THS]. o
O 3D BYUY 24 F U GhFHOR ALgElolA T
Q= ABS, PLA 53 2 AgE 0|85t BEY A ¢
#go] o]Fojx| T 9LoLHI| EA] Eefe] Adiie %
AY3HA] kot ojzto] &t ojeld BAEE Heks]
91hA Alehe) $4E ol &3 X84 A7t asih
gk,

mm
@% :
:?éa
st
%

15 AR 5 ZAISH SARE AR Azt
A7 ZAY 5 uieA] gX0 42 59 T4 84
o] Wastu(10], oleidt WL AXA e A &9
20| A4 Asih 4D SE JeH11). whdo] 47
He] oA Zeo 553} WMol Uold 4= o]
e B4 AUR B ARAe] 484 AT A
%70 o|o|Aof T Hyolt,
Tt 227 o) H AN
%ol et A=A Qg
o glon], 47 F AAEE feld B2 712
9l a2 whAe TAHE 52 B
sk oo & qiol A Aeke] 4%

wg Aejrtg sos 6& 18R} THE $AE
o e EA7] AR 2
Hse s gt @m T A, AE, &
5 71 Arote B4 M 7 Azatd
Be gelstn 44 Aed

,

(U{N'
-
Iz

o -
“Let
N o) =

o N 3 % o
O

R
i ox oo oo mek

> o
o
=

Ja
e

2.1 A=

& 227 1,200C AZolA A=
FHHE SEdTg TV 28e2 Ay B



U =X Zas =

P2 9/t 3D M2t DE 7|29l 7|x XNBY ot 167
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Fig. 1. Research materials(A : glazed pottery, B :
resin, ABS resin, ceramic resin))
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unglazed pottery, C : property experiment sample (C-1 : L-30

Fig. 2. Restored part manufacturing process using
silicon mold

Fig. 3. Restored part manufacturing process using 3D
ABS material

Fig. 4. Restored part manufacturing process using 3D
ceramic material
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Fig. 5. Pottery 1 restoration result using L30 resin (A : Photo of front part after restoration, B : Photo of rear
part after restoration, C : Detailed photo of front part after restoration, D : Detailed photo of curvaceous

support after restoration)

O

Fig. 6. Pottery 2 restoration result using L30 resin (A : Photo of front part after

restoration, B :

Detailed photo of front part after restoration, C :

Detailed photo of curvaceous support after restoration)
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Fig. 7. Result of pottery 1 restoration using ABS resin (A : Photo of front part after restoration, B : Photo of
rear part after restoration, C : Detailed photo of front part after restoration, D : Detailed photo of

curvaceous support after restoration)

Fig. 8. Result of pottery 2 restoration using ABS resin (A : Photo of front part
after restoration, B : Detailed photo of front part after restoration, C :
Detailed photo of curvaceous support after restoration)



Fig. 9. Result of pottery 1 restoration using ceramic resin (A : Photo of front part after restoration, B : Photo
of rear part after restoration, C : Detailed photo of front part after restoration, D : Detailed photo of

curvaceous support after restoration)

Al

Fig. 10. Result of pottery 2 restoration using ceramic resin (A : Photo of front
part after restoration, B : Detailed photo of front part after restoration,
C : Detailed photo of curvaceous support after restoration)
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Fig 11. L30 resin color change
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Table 3. Ultraviolet ray degradation test result value

Table 4. Property experiment result value
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