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A FEELS AR e FEH7] AE
agol AT Mz, FUPx, EUHAH, ¥ F
FAg3 2HE R HANETo] AAX G A8k
g7 ol&5x v}, AT AAF, 34 ¢AH
HEo] AnlAde] ©§ #4o] nxE1 Y B
S8 293 AX e gty s 4o go] o] Fo]x 1L
R =4 FEEo] Ad XgH B} e =38
O|REE BT o] A& o] gtort xR}
Avl RS GAS A AEAF7] o2& AdAolrh
A FEF dxd TS v L42E WS
teksle] Mg HAYA oL AMgo] ged,
OB 9% 84% d¥F 89, JITAHY a9 ¥
AxAH 89z Es B 5 Uk

Hojg Fdoz XE o FHe] EA
HlFo] WAL, F47, 23, T3, 32 9 e
Ues 283 ¥sle ZnEH QAte oz #
FE 3 HoA s Aien? YoHa gl
I, Fdo] e B3 249 Ao g3to Wt
QA= AHZA 54490l &) oh. Saleski®=
He EgFoln MiEe 3HEFH o =3
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olZ M FAAHA Aoz, Mo|F o]Fo] N=
d#se] Yehte 53¢ d3o=2 dysiqad.
aHeE 42E AYde 4 &xe FuAo)
T g FAV0lt) T3 A A 7)FAL)
AGA] GALLT Y ol go] YT, Mg 7]
s3ede 44, 3%, Az 444 g
Wog Mid u{e ¥MIE £d EAY A
H 2 &= @A Munsell color order system3}
4o 4 ASXE SA= 48 FFHo)n 4
Hoz HE7ste EAAIA CIE systemo] Uth.
Aote Mz}l o] FYPLl-Bel FHEHU-W
a3 Y9} Y= §A Kolok gel. Barghi®
g} o] 52 FE Yz7to|=rt AANE S A3
AAA Z3te FA4S AUn Yoz Bag
o}
71EAA 80 2AE AFRSE A2 ARE
Aegu-na g2igel HAo®, RAEF =A 9
FAY, B4 &4 TE HHELAYRE] 9]
th Xo} L {9 e o} FAHANA FHAH wAlHE
Yt Jold 2 RE wHAlE o] FHE Yol A
272 golde Xohe F8F EFX Mo},
I3 B2 Barghi®, Goodkind® *, Jorgensons?-2
=A9 AEY T FHE FZEE v Yot

AzAR gQlo2 e 24 BT Ary
32, A5 Jstete] F4% D, d@Aol F
oj¥ Azrpo|mimnn®gol g, Barghi®d o
31 22 AFX batchel @} Zo)7t YSE 2
2%t 3lth. Johnstone™ 3 ¥ o] o5t Fd
A 2E EY3e 2& FAHe AF Aol M7t
A& Bada givh

=R FEE] Az FA3le o9} B ge
84Ed 9t gFE FEE0] BUE2ee



A7t % At ol S EA FHHL e
o] B HA¥wg B3 Az £ P0] Aot
W JAgee 7FHAA AdEe
Chair - sidecl A Al 3= WEo] 129, Chair-
sidedll A AlA] XFar AH MzE GA
E 5 AT FHol om AAFR A9 ALY
3Hlg Y 4 sih

EFd HAA stuain®TH glazelE D& Bo] 9
fded g 2594 m M2 e ARE
Belga ¢aA glt}, Obregon'®e A FEE 9]
EAEA ] 426 vAE dFE g = QU
GriswoldV& glzingt& ©3ld EUXREE
#FE v}, glazingdel et FEES BE %
=7} astge Bag v do. 28y glazing®
Holl 8 $£EBE BW 2Ex 48 dPAAN
Az g 3§ Holx 3L, °lF glazingdd ol
g Az A #F A7 A9 e 23
olt}, 28j2g B ATFNME glazing¥dol) o
BHzEY #Hdel Az IHAY 2 FI0 QA
#AE vy dhre] ARE A7l ol
B33 ulolt),

I, d7xfz 3 4y

1. Al =

7 8mm ¥°] 6mm9 brass mold(Fig. 1)&
o]-23te porcelain diskE A, Vita B2 43¢
ALxeAY FHFE F2AY. 289 $37)
(Ceramosonic Condensor, Shofu Co.) A &3},
A 3gkdl] 31, 1200°F A 525t on] dxA

Fig. 1. Brass mold for porcelain disk(6mm<+8mm)

E

+, A 1750°F2 247, MEFE,
N#& silicone carbide stoned ©]-&3 6mmF
A7t =& 2rA 3 3, 320 - grit metallographic sa-
ndpaper(3MD 2 EHE dvsla, 239 372

57 A3E AR

2. Glazing o] ZE AMgETe 2R
Geramco?} Vita VMK-68 270 2Al9] orange
stain® glazing Wl wel L o] 4TS

o] glazing® Al83iE.

1. Autoglaze@ : 11719 Al A&t 1800

°F2 7] 248

Applied glaze (staning & autoglazing) : Z}

A 11704 22789 AJHell stain pow-

derg AZA A2 EF3} A|HI

vlE F, Az ANG 222 g7 &

480,

Two step low - fusing glazeT (seperate stai-

ning & overglazing) : 2270} A]Hel stain

powderE Az} AAE EFsA viE

F 1500°F= th7] &4 &, overglaze pow-

derS stain medium¥} &E38ta] 1700°F2

7] 245 AAE.

. One step low - fusing glazeT (combined sta-
ning & overglazing) . stain powder, overglaze
powder, stain medium® 7 Eg3t A
Hoj vl &, 1700°FZ 7] 24¢ A3
.

2.

3.

3. M=zg4M

AY 2,3,47 Atolg] MALE HE £437] A3
TC-6FX colorimeter(F 73 ¥ 4345484}, Fig.
2)E o] g8}, ole B WARe] J|EX(X ! %0.
63, Y:93.38, Z:6108.48)3} Blag TA] AR

g AR BHR FA2 BT + YE

AA2A, old A48 e A =3 437}
AR EF 299 C FLoIuh 71A FEA
Az Ay AN ek 03 23 2 71EX
zRoz 23 A7E EFH ANFed AHY
Zgrneg Aoz 2RV (measuring head)7} 3
z3l= H9E A7 2mm, 24 AUT 3514 ¥
278l P gto] A Aygse e



1= 8
Z3%¥ $£X%= CIE-1931 XYZENA Y X, Y, Z
&3 CIE 1976 L*a*b*EAA o] Ly, a*, B*at o2 A
Agtse] 2F Agslo] Yo, McLean®dl
9|3 CIE LabEMAZ Ao TS 43T
ZFRZ o] Azre] Qo] foldtn AB/AGE
Fojgrin Hd v o] ¥ APME LHa%,
prE ez E4E.

L*& 3z HPHe §Fo= FA7
g Jeha, 0-1009 ¥HAE JHAH, e
HA AL (H)od FH HE, (-)e
FA9 AXE Jepfd, (+)608 HAE #AL,
b*e 84 AT AF2 (+)o]ad F9 Ax, (~)
ol FMo AEE UEhH, (£)609] FH A
Z3do.

=ou

3L -

i S " g iv;“:{{‘:‘v,‘v v i
Fig. 2. TC-6FX Colorimeter(E3
Fin)

XA 2% &7 7] (Surface roeghness tester, Tayler
Hobson Co. Model Form Taysurf, Fig. 3) & ©]8-8}4
AY 1,2,3,4F Alole ¥R FEAPE ¥im 2
3yt

AUE 2% FA 7] 12 A2 F cut off%] 0.25
mme] ZFANA FAHHA FF A7 (arithmetical
mean deviation from the mean line : Ra)¢} Ht)
A 4 7} (maximum peak to valley height : RO® X&
AF(S) e T3t

HAdg AZ7E A% F Alele Hu A=Eg 9
) ste, 244 7 Adre 250 JE FA3
EF A42 Q)2 #2180

Ra = 1lg y(0 d&x (D

- 89_

g7l Le cut offAl, y(x)& BT FALL
22 profile7tA 9] Ag)eld}.
Z ANAN Y &Y BAW A A Arfel
AL g BFE golth

Fig. 3. Surface roughness tester(Taylor Hobson Co.
Model Form Taylsurf.)

m, A
1.
&4 WAAE o] &3t R E $E FA A

(Oneway - ANOVA & Scheffe test) 3+ 25, o5

2e A7 AAL 4. & 2elAe FxAF

(It A=AF(a*, b9 e Table 1,29 #

o}

Vita VMK - 68 orange stain® 2 glazings A3
7%, 223 3F AtololA A A= 4(EH)Ekel
EARoZ % Ao]& BYL(Table 1), Cera-
meo orange stainS 2 H B AHAANE, 125 3
&, 2TF 3T AtololA F4 AR5 (b*)Fkel
A48 9% xol& JER) ATHTable 2).

MZE &H

2. BH=xT o X

EHZzE 247 o83 EHE FXNE F
AA2g 23, Vita VMK - 68 orange stin® Z gla-
zngg NPT 3¢ FAd AY7] RYE 1&7 3T
Atele A, F4A HT AZZIRaE 1T 3T,
1% 43, 279 3T, 2T 4T AoldlA, s
2 214 (9)e 129 3T, 285 32, 3T 479 A
FAALE % HFolE EAX(Table 3,4,5,
Fig. 4,5,6,7).



Table 1. L*, a* b* color coordinates, Vita VMK -68 Co.

L* a* b*
Group 2 59.5+ 0.1 -2.0+05 116+ 1.1
Group 3 59.9+ 0.8 —19+04"° 116+ 09
Group 4 60.2+ 0.9 —25+05" 12.8+ 1.7
* Significantly different at the 005 level (p<0.05)
Oneway-ANOVA & Scheffe test
Table 2. L* a* b* color coordinates, Ceramco Co.
L* a* b*
Group 2 586+ 0.4 —-19+ 04 105+ 06 *
Group 3 60.1+ 2.1 —19+04 104+09 *
Group 4 58.6+ 0.9 -17+04 89+07 **

**  Significantly different at the 0.05 level (p<0.05)

Oneway-ANOVA & Scheffe test

Table 3. Difference of Rt of Vita VMK -68 between glazing techniques

Group 1 Group 2 Group 3 Group 4
Group 1
Group 2 NS
Group 3 * NS
Group 4 NS NS NS

Significantly different at the 0.05 level (p<0.0
Oneway-ANOVA & Scheffe test

5)

Table 4. Difference of Rt of Vita VMK -68 between glazing techniques

Group 1 Group 2 Group 3 Group 4
Group 1
Group 2 NS
Group 3 ¢ *
Group 4 * * NS

* Significantly different at the 005 level (p<0.05)

Oneway-ANOVA & Scheffe test



Table 5. Difference of S of Vita VMK -68 between glazing techniques

Group 1 Group 2 Group 3 Group 4

Group 1

Group 2 NS

Group 3 * *

Group 4 NS NS *

* Significantly different at the 0.05 level (p<0.05)
Oneway-ANOVA & Scheffe test

Ceranco stain®] 3%, Hd AA7I(ROS F4HA 2ol g wmstnz, A AAVIROS 43 3
BE AA7 Ra)S EF 4 3FQ)F ZFoA T AA7N RS BZEN A t-testS A
123 32, 223 3%, 3T 4F Alold] 43 A7} Table 99 2t} AY 32 Vitas} Cera-
2.2 #9% Aol& BH(Table 6,7.8, Fig. 4,8, meo stainAtold] FAHoE HA Aolg HA
9,10). =4 Hd AJZIRYE P<005904, 244 BF

Ze AYT WA Vitast Ceramco stainIte) A&7] (Ra)E P<0011A Solglct.

Table 6. Difference of Rt of Cermco between glazing techniques

Group 1 Group 2 Group 3 Group 4

Group 1

Group 2 NS

Group 3 * *

Group 4 NS NS ¢

* Significantly different at the 0.05 level (p<0.05)
Oneway-ANOVA & Scheffe test

Table 7. Difference of Rt of Cearmco between glazing techniques

Group 1 Group 2 Group 3 Group 4

Group 1

Group 2 NS

Group 3 * *

Group 4 NS NS *

* Significantly different at the 0.05 level (p<0.05)
Oneway-ANOVA & Scheffe test
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Table 8 Difference of S of Ceramco between glazing techniques

Group 1 Group 2 Group 3 Group 4

Group 1

Group 2 NS

Group 3 * *

Group 4 NS NS *

* Significantly different at the 005 level (p(0.05)
Oneway-ANOVA & Scheffe test

Table 9 Difference of Vita and Ceramco between glazing techniques

Rt Ra

Group 1  Untreated 086+ 0.21 0.08+ 0.02
Group 2 Vita 1.10+ 025 0.12+0.15

Ceramco 0.98+ 0.32 0.11+ 0.03
Group 3  Vita 1.25+0.26* 0.19+0.04 **

Ceramco 284+ 132° 040+0.13 **
Group 4 Vita 1.10+ 030 0.17+ 0.05

Ceramco 1.10+ 0.30 0.17+ 0.04

* Significantly different at the 0.05 level (p<0.05)
**  Significantly different at the 0.01 level (p<0.01)
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Fig. 4. Autoglaze group, air-fired to 1800°F, Rt. is maximum peak to valley heiht and Ra. is
arithmetical mean deviation from the mean line.
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Peak To Valley
Fig. 5. Applied glaze group(Vita Co, high- fueing glaze) were air - fired to 1800°F. Rt. is maxi-
mum peak to valley height and Ra. is arithmetical mean deviation from the mean
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Fig. 6.Two-step low fusing glaze(Vita Co.) was seperated staning and overglazing. Colorant
fixation is 1500°F followed by air - fired to 1700°F. Rt. is maximum peak to valley height
and Ra. is arithmetical mean deviation from the mean line.
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Fig. 7. One- step low fusing glaze(Vita Co.) was combined staning and overglazing. Air - fired to 1700°F.

Rt. is maximum peak to valley height and Ra. is arithmetical mean deviation from the mean

Y
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_93_



3% up -

-.485 up -

_

1.252 oa. —|

Peak To Valley = .996 um
Fig. 8.Applied glaze group(Ceramco Co., high- fusing glaze) were air-fired to 1775°F). Rt. is
maximum peak to valley height and Ra. is arithmetical mean deviation from the mean
line. Rt. is maximum peak to valley height and Ra. is arithmetiacl mean deviation from
the mean line.

1.089 ug =

-1.636 ua =

Peak To Valley = 2.725 us

Fig- 9. Two -step low fusing glaze(Ceramco Co.) was seperated staining and overglazing. Colorant
fixation is 1500°F followed by air - fired to 1700°F. Rt. is maximum peak to valley height
and Ra. is arihmetical mean deviation from the mean line.

698 up =

- 448 un - 5 \'MJ\I :

— 1.263 nm - 5

Peak To Valley = 1.146 ua
Fig. 10. One -step low fusing glaze(Ceramco Co.) was combined staining and overglazing. Air -
fired to 1700°F. Rt. is maximum peak to valley heigh. and Ra. is arithmetical mean
deviation from the mean line.
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Glazing¥9 =4 F5 &9 ZUEANT Mze
=9 stttz AN, At 2x¢) g3 F
<€t Glazing#gel A€ BHzZe A=z
AA Aol F2E ARE AA7|, FEE2] glazed
surface™ ARG 2]} KA HEAY T A A JAsAJS-
©g Hojok g},

CookTVE& M2 e 3§ exd oz %9
YL AT F Bd FEAPL FAAAA0A
o2 PFAE A3, autogenous glaze$} high - fusing
glazeE AW ABS M2 {AGE E9e HE
A& nYor o|gL A& A7 34| givtn
Bagd. 22t low-fusing glaze®] A9t 3H%
9 A FHE 3T FA%e AW E HjeH,
two step low - fusing flaze'd& A3 A FE€§ HE
dE FE YRy TF Ad2HFE FLAG F
Ner, €29 7led o8 a7t AREA G
wi=rn Bnstyd.

Barghi®& glazing@ ¢l $58 EHe dnl e
AX7} glazing¥F-o] £9 Fe ol ol FFL WA=
A9} autogenous glaze®t low-fusing glazeAlo]d]
3ol & FARAEN o2 FFY 2, glazing
Folle WU Y] FEAAES BYvdn B
13 bk Qg 2 BAPAE AlEY EE
812 18] 320- grit metallographic sandpaper(3M) £
dvpstaid.

Evans®E ZA9] &5 #de] dzd wXe
BFE 7% 29, £ A7) AHS-E Vita VMK -
BEAY 2L UL AYA TE 54
Hl&] Mz Jlol=et FAMS AHE €& AN
oz Bug vl glo] # dFdAe AlHe EE
3E 8 A9 ¢FHFA 229 THYE A
st

Jorgenson® )l 21381, Vita B2= A ¢] X7} Ce-
ramco B2E A1} Bjobond B2EA S P By} ¢
ol gdAH 22 AAR Y A FHEE RS
A vl ok, 2 FAYE APA g7t B
FEES TP 24 glo] &A ¥ g AL
YA, FEI EL FEHES FEIF ¥A ¥
AT 4L folFipRew, Tguz B JdF
A B FYA &xo ©E JFL F7137]
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te], B=7t Mg =& Vita XY B2H e =
AE olg3td =4 AlUE Az,

Ao #Fde ARFH Py JAH ZAE
olg3le Wio] gtk AlZA WL AAUYY
At AA 5 Aold g% FHF wye=m
F& Mz 9] AolA He Holg Fohln] ¢
e B X437 5ol Wasiy og 7F
Al Al AGAE o] 2549 oalgo] At
B, 71AR PELe gAY A AT EFu2H
AL AFHoE 2R3 Wyos AAAY ¥
BEB7NE o] & o] JYrpeseo,

Burgt30& 43} &34 ol &8 242379
A3A B2 color standards]&¥& A& WuT
2%, 7144 Wi A& ARAL Hedd
o}

&3] fiber - optic colorimeter”} 717] AFg-A] A%
g Sd8R7t A7 HIIE AT o} AR Yl
48 717 2 Ax 9. dgEg B
]| A1 X Denshoku”}9] fiber - optic colorimeterE
o] g3ty Hzg =33

Saleski®, Sproull’F<& Mz7} #&%, 3Y, &
Aol o3 gatd £ osie, FPde A2
437t A AB,CEHYF 7HF 4 AHEEE
CHLE ol8dtien EF3Y C 484 &5
7} 6774°KQ] 5.¥ 2] B2 FF AW e}
52,53)

£ AT &4 AqAAE o] &5 Az ZHg
Z3}, Vita orange stain® 2 glazings AP TNA
low - fusing glazeE staning® overglazing® ¥ )38}
g ARF F+CDTH TGS APF B4GD)
Atelofl Xl B A= A4 gho] FAHoE F2F
zrolg ehN A H(P<005). Ceramco orangeZ
glazingg AN ¥ @ € &4 A= A4 gro] 227
3T, 3T 47 Alolol A BAHCE Fo§ AojE
vehgo] (P<0.05), Ceramco orange stain®] Vita
orange stainE.t} 24 %o & 4FL o B
He Aoz RYAL. &4 x4 ©E 4319
A4 stain® T AEA colorant®) ey =4
o] &4 2xo wet Wsghe Al

BY 2% §HVE ol§3Y glazingF9 BE
JEE AR AT, glazing ol e BW %
zof Zol7t &g #FY & AU, autogenous



=

glazeS A F9, Ao A7} FHH HT
ARA7] & 0.86+0.21, 0.08+0.022 713 &8
HE Bon], applied glaz®) 7%, Vita staine
o AA7e FHA FEAL7) g 1.10+0.
25, 0.12+0.15, Ceramco stain®] Hul A&7}
F44 HTAEAA g2 0.09+£0.32, 0.11+0.03
o2 % A Alold] FAALZ FF Aole
UATh. One step low-fusing glaze®] 7%, Vita
stain®] Hdl AA7¢} AN FFAA7) %L 1.10
+0.30, 0.1740.05°1 2, Ceramco stain®] Hu] 7
A7 FAE HIF ALY %2 1.10£0.30, 0.17+
0.4 5 ZAIte] BAROR 9% Aol
19132, two step low - fusing glaze} Aol A 713
AXAE BY=d Vita stain®) A AAe} &
A4 HEAL7 e 1.25+0.26, 0.19+0.04°)
I, Ceramco stain®] Huj A7} FHH HEFE
AR §L 2.84+1.32, 0.40+£0.132. 2 E3] Ce-
ramco orange stain® 2 X El¥ F-gol A AR
WS Bole Aoz Jehgth

Ceramco orange stain® Z X 2§ AR 73,
A AV AL BEARZS BE AF
% 2EAN 32T U] Z Aold] FAFHoR
Fo% AolE BAEH, °€ two step low - fusing
glaze(3F) 7t T+ gl vElA 53] AQD W
AHE BYg 2otk oA B autoglaze,
applied glaze, one step low-fusing glaze= A&+
AU A A7 FHA HFAA L EF
ArA 9] FFgol IR LY, olFE WHE AL
old) BAALR {93 Aol YUNUTh

Vita orange stain® 2 A ¢ A| A< 3+ Cera-
moo stain kA ThE AAL BAG, Hd A7
#e 12 37 Atolol ARt f-2o & ol HY I,
FAA BF AL &2 1,23 3,4F Aol A
A8 Aolg RYR, EF ANA gL 3FH
UriR) Z Abolo) A #98 HolE RET, 339)
& T H3) AIA-E Bol= A& Ceramoo ora-
nge stain¥ 22, 44 FF AA7] 2 autog-
laze$} applied glazes ¥|5:%F £7& Holy] ol&E
(1,22)3 "ow-fusing glaze(3,4F)Atolol Al EW
AR FAFoE 9% Aol & JEIW L, 3.4
T Alolol A= Ceramco stain®is €3 Hu AR
719} A AR go] AolE oA &1 EE

A Rarol {KAF Aol BAT}. Vita orange
staine autoglaze®} applied glazeE Al 8 A= H¥]=8k
BEY HEALL Rolf, low-fusing glazes ©|E
WHED AN E9E Bole RAeg el
221} Ceramco orange staindl] ¥)3) A glazing®d
T 44 LEd BE YL Y ve AeE B
et

£ 479 2, glazingF ] 4= A ¥
229 ¥Hzle XA we e 4% B
olBZ gFd Hate] e Az staind AHEE
HIE Ao & Ao 2 Holg, 24 2%
o0& Mol olf-& FYd 4y JsMe
3383 EME AlgEojol & Aojr),

V. & =

Vita VMK-68 orange stain® Ceramco orage
staing ©]-§3le, glazingtyH AAexd wa
Aaet RAZREE £A311R glazing'd o] w}e}
autoglaze(1), applied glaze(2F), two step low - fu-
sing glaze(3T), one step low-fusing glaze(43)
L2 E/8A 2 4T 449 Ak gty
170 A8E ARt F 24 YRAE o] 45ty
2,3,4TAt0l9l Mg BEA3a, FAREEA)
£ 0] 83ty ZFAtele BRIz Holg 245
a3, g% 22 Z8S 94

1. Glazing®# & 4 LX) ma} 299214
€ A3l M7t A4 =R P<0.05).
Two step low-fusing glazeE A)3§ A,
714 AZ 29 AU E Jelhden, 53] Ce-
ramco orange stain® £ 8§ AL 71 A
AR L B Y} (P<0.05).
Autoglaze, applied glaze, one step low - fusing
glazed] &2 2 Hd AFA7I(Ry)S 2AA
T AZ71(RQ HF gtol Frtsig e,
ol WY Alold) BAFHLE §9F ol
A THP<0.05).
Two step low-fusing glazeE A3 733,
B4 Mz dHAY A BE AHE
Ho gz 23 BAFZ {98 Rols
H A P<0.05).

2.
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11.
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—Abstract—

COLOR STABILITY AND SURFACE TEXTURE TO TEMPERATURE
AT STAINING OF PORCELAIN RESTORATION

Eun-Ju Beak, D.D.S., Tae-Seong Bae, M. E., Kwang-Yeob Song, D.D.S., M. S. D,
Charn-Woon Park, D.D.S., M.S.D., Ph.D.

Dept. of Prosthodontics, College of Dentistry, Chonbuk National University

The effect of oven firing on the color stability and surface texture of extrinsic stains used characterization
and color modification of metal cermic restoration were stduied by comparing different temperatures
and techniques.

They were autoglaze technique, applied glaze technique, two step low - fusing glaze technique and
one step low - fusing glaze technique.

Autoglaze technique and applied glaze technique were air - fired to manufacturer’ s recommended tempe-
rature. Two step low - fusing glaze technique is separated staining and overglazing. Thin slurry of stain
powder were air-fired to 1500°F. Overglaze powder powder was then mixed with stain medium and
air - fired to 170°F. One step low - fusing glaze technique is combined staining and overglazing. Thin
slurry of stain and glaze powder were air-fired to 170°F.

The obtained results were as follows -

1. Slightly singnificant color differences by colorimeter were found between different stain application
and fusion techniques(P<0.05). ‘

2. Two step low - fusing glaze method showed the most rough surface, especially ceramco orage stain(P<0.
05).

3. Surface roughness increased gradually in order of autoglaze, applied glaze, one step low - fusing glaze
but they were not significantly different(P<<0.05).

4. When two step low-fusing glaze was applied, both color measurement and surface texture were
sinificantly different from other groups(P<{0.05).



