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A Study on the Colors of Zirconia and Veneering Ceramics

Sa-Hak Kim
Dept. of Dental Laboratory Technology, Dong-U College, Sokcho 217-711, Korea

[Abstract]

Purpose: This study was conducted to investigate the colors of zirconia and veneered ceramics according to the
build-up method of veneer porcelain.

Methods: The samples were divided into three groups: a group for which a liner was applied to the zirconia
surface and dentine coating was built up and burned (Cz1), a group for which the dentine coating was directly built
up and burned (Cz2), and a group for which the samples were wash-burned with dentine coating and a dentine
coating was built up and burned again (Cz3). The the colors were measured with a Spectrophoto-meter.

Results: The average L* value of the Cz3 group was the highest among the groups at 59.1 £0.5 (P<0.05),
followed by Cz2 at 57.5 +0.8 and Cz1 at 56.6 +1.3. The a* value of Cz3 was negative at -0.0£0.0 and the a*
values of Cz2 and Czl were positive at 0.2 +0.1 and 0.4 0.0, respectively (P<0.05). The b* of Cz1 was the
highest at 11.2 £0.6, followed by Cz3 at 10.8 +0.5 and Cz2 at 10.5 %0.8 (P<0.05).

Conclusion: Compared to other experimental groups, the Cz3 groups showed the brightest colors with high

brightness and relatively low green and yellow levels.

©Key words : Zirconia, Colors, Spectrophoto-meter
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A pgofol| A Aulgt ZAAA S F O & 2|oke] At} 9]
P AAR e fARHA @] fiste] Aletd]o] ARE-
=)L Sk, Alebe] AlmlAdo] f4=sto] mA A 2
of AMGE|7|EskaL X251 o} ot ke H[Lo] g
sho] ARE-EITt,
ARG R AFSEE Al 7 2EH 0w BER
4 ZA(opaque porcelain), Aot ZA(dentin
porcelain), 2 =R (enamel porcelain)Z 3% o]

Ree o) 3 8% e A 34 & Aol ¢
WErh R ARG A Fol o) 0e Aueka yhal
nEAoE ks 4% w9

.Lrl

A} Aw/dS golxl
A25Uok= 7IAA Addo] &3t Hlsskal Z|ofe]
AAFIE GAFSETE Bk Garvies(1975)2 “ceramic
steel’o|2k= G018 AREStH gt 71A1A] Ao &
gk o] 22%1 & AAISHITE A2 Yok A7 A
E} Nk A2 B S2E AP EEA] AP AE ) ¢

HEAHR]|, dSHETA, wFE HepPlso] AR
AtHLuthardt et al, 2002; Wohlwend et al, 1997).

A2y ol 2442 TAFY A (monoclinic), B
(tetragonal) % W A|(cubic)2] Al 7HA] B 24
Z2 A= k. SAPEA A4 A2elA 1,170
T7HA] QPE3E e E A8k, 1,170CellA 2,370C7F

] O EAsh, 11 oFe] E=oflA
S5 2,6800)7HA = YA ARG RE EAgt
CHChristel et al, 1989).

AlzFyol AR =S =AY F2v npi7iA]
& A=Z3Yo} sH Fofel AE Aty ARG2E o]
Fo7l o]FFEE o F AL Y, o]t o]FHF+= 1965
H McLean¥} Hughes7} &3ulL} 7sls FojE o8-
Sl AB ATl AL =3 HPH O 2 A AR F2
HET Fold Ande ghet

TEE| A2 Zpol= Auld frAlol w525k, o
Wt Qavt pEES Mz Aol FFE & ¢ Utk &
Aol Mz Ae 52 29 270, AHE-E= shade guide,

=1 o 1, - —J—

=AY} SR ARAF EXH«] 7 ol efsto] ARt

= m{u

A= YA 2R
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Al EEY Mz g 5
Al 2globet ThefRt F7] FolE AR | dlwo] 2
A o] Aot BTt R Huldd] 9% &
ool Am A=l Fast EEWE;}OI %D}. Vichi &
(200002 Alzte} F577F =% T
QS HEsHY AL, Dozie 5(2003)3 Jalali 7(2010)%
EXHQ] FAZL ;ﬁ—tr"EZH A 2] 0] 2 Mol F= AT

2, Corciolani 5201002 =412 FA7} 24 =4 Al
E“«] A Aol = P Oﬂ WeF AE sl £
gl Stevenson} Ibbetson(2010)2 At vLo]9] &}
F A=} 2F pEE = ke DSkl

2 AT AR YRR AREEE A2 o} s}
of =A ZAA] EA HHol| whE MZof n]X= FS
golr 7] Qste] 4 WS 370 R Yo B &
33t o SR ol 85t MAE 4 vl 3
7Fstodck
I. 917

1. 97T E &AM

WAl A ARESE A 23 Yok= 3Y-TZP(Tosoh,
Japan) powder® ARSI oM 2| 2H Lo} Al HS A&
15.0mm X 57 1.5mm ¥HE7] $18te] 30mme] Yoz A
784S 3k & CIP(Cold Isostatic Press)E ©]-838}1o
200mme] SFElo g Suror A sloirt AFE AjwHe
1000C= 7t st 7kad E52 Al 3§ o] 7t
A AL thA] 1500 C 2417 942 slo] A2

o} AJH-E A|2sAtTable 1 <Fig. 1. W&l =A)2] &
Ao 37 1. 2m, 27 1lme) 9P o & el E7} =4
2 4 Q= E AAH plastic sheetS AFHE3IATE o] wf
plastic sheetd] FA= &4 Al 5 9 24 & ks
aEste] o] 1.6m= ARFeteict, vl A2k plastlc
sheetE A2F Yo} W 9o 2% dd =45 =
A%t & B "l A= Al AsH] dAT FA 9 B
B2 24 HEs 3 3 2AHAHA plastic sheetE A7
slo] A2 3]A}H) EXH A4 scheduleol w2} Cz12 2to]

U2 £ 3§ UY SIS S48 2459, 022
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Azsvol Hefo] WE =S HiR SHAdsko] 44

Ak Ee Cz3% dEl EAE wash 4% &
=S S4dete] sk a4 F 2WY| #94S
2] 91sto] Auddnks dAstion, 2 24 ¢ 6719
Ale AlRete] WEskITHTable 2) (Fig. 2).

Az jolet g Aletulel Aol Bt A7

Table 1. Experimental materials used in this study

Material Product name Manufacturer

Zirconia powder 3Y-TZP Tosoh/Japan
veneering ceramic  e—max ceram Ivoclar/Germany

Table 2. Group of specimens

Cz3

Fig. 2. Specimens for color test

A2} & Al (Spectrophoto—meter CM-—
2500d, Minolta, Japan)& AHg-sto] D65 FHato] A
Ababg 23 ®A1Ql SCI(Specular Component
Included) RERE 7]7|9] A& ZA} &
8un®| HF A A Qo Al HS &8 L L* a* b*

= [O R o)
EEZAL AT

Group Method N
Cz1 Liner + Dentin 6
Cz2 Dentin 6
Cz3 wash dentin + Dentin 6
e EAelth. 2973 418 Aeg AYE ¥
BT FEUAS A, 12T 0)5 Bt 54
7ke] Apolo] Tt 4oL AA] 9lste] ARz §
A 324 syudent—t test®} Tukey multiple

comparisons test (p=0.05)% 773}t

HM34H ®M2% 20121131



Ay 22 A3z (Table 3} (Fig. 404 H= v}
2o L* g2 Awe WE vehlle #E= cz37}
59.1£0.522 AT oNA & H7E UeEtdal
(P€0.05), Cz2% 57.5+0.8, Cz1& 56.6+1.3 <02 1
= ol Zraglon Cz13}t Cz20ll4E Foat vt
A GFkoH Cz3e thE AT A f9atE 2
ATHP0.05). a* & Cz37F —0.0+£0.02 742 &
of ZAAAYS & 5 AUe Cz1& 0.4£0.0, Cz2+=
024012 B5F AAAGR Uepgon AFd Atold
e AR fFoxE HATHP0.05). b* g4 Czlol
Bt 11.2+0.6 2 7P =2 =S H51(P<0.05),
Cz3 10.8+0.59, Cz2 10.5+0.8 <02 M=} Zha

st ou AT Ato]9] FAISHA {9k YEhtA] ¢
. (P>0.05)

Table 3. The means and standard deviation of L*a*b*
values for each group

Group L* a* b*
Cz1 56.6+1.3° 0.4+0.0 11.2+£0.6"
Cz2 575+0.8° 0.2+0.1° 10.5+0.8*
Cz3 59.1£0.5" -0.0+0.0° 10.8+£0.5*

Mean values with the same superscript letters were not statistically
different (P)0.05). The uppercase letters indicate comparisons within
materials.(Kruskal-Wallis test & Tukey grouping)

Fig 3. The schematic diagram of CIE L*a*b* color
systems
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1980} Fukyt 1990d el MEA 5
ceramic A|AHIES HiFE 2 SEAER QoA
ARESHA] AL Fefjoll= F o) ATk 2
o AR Wl A= AlLRIeRE F
AlA 2Z4% AT coredl] JEAIA= HHS AH-SH

Ha=
£ In—Ceram A|AHF} lost—wax techniques ©]-8-3}

i)
rulm
242

o ZAE E7tdshe WHe IPS Empresset IPS
Empress 2 system 5©] IEHOh et al, 2000; Holand,
1998).

I o]#3t all ceramic AIARIES AR SEE

T 7t A9 0] W E = koly bridgeolAls FEA
St w72 QP ARgo] o] olF siEdst] ¢
3 Al23 Yo} Algfo] all ceramic TEAEE 2000¢
o ZHHRE] 2| A of] 7= 7] ARSI

A2FYol= =2 upd 7t el BTl o 2 913 Alu|x]
W FoolA et AaAz AAEE7] Ao,
CAC/CAM &A]of|A] AME-El= 2| 2ok YoO3H7He
o] AMEE|o] Yttria—stabilized Tetragonal Zirconia
Polycrystal(Y-TZP)2 &&A4 thKern & Wegner,
1998).

A2FYole] M2 7] dAor fuiAS H o5

=
o2 U5 35 B 2RI QAU

=4 % 3}@(Luthardt et al, 1999). =4 &
=9 Azof |2l ol WS AtEE ESE
B3 Aol A A Az 0] AL} i E Mol RS T
oy ®1us} ﬁlﬂﬂ(Miyagawa et al, 1983), &0l
2010) 5 A 2540t o] Fiet mAf FA whE
AAYo| W3lo] e ﬂo}oﬂoﬂﬂ £ A1w](2010)5-E A
—E—:’WO} 5’—0191 1?—771]01] ‘1} “4"”7\]9} HEh EAE O] A

—
=

7} A3Hcolor light)&
t}, EAMS ME(color tip)soZ EA|Q M
sto] o] A} vjMst= AM A (color appearance

system)24 Munsell, Ostwald3A]§o] Jal A4



A4, &=
mixing system)i A A =
vz j—fﬂ_g]_tx:] QA3 —H‘%]'J_'—} A SRR

CIE(Comm1ss1on International de I'Eclairage) 2% %
ARio] iz}l eh(x, 1986).

FA EAo] 9le} CIE LABEAA Q] AMgo] HHs}x
o] 3L CIE LAB A|&82: 3702 A 2325 okl Q
o}, L*2 Munsell systemoA 81719 HEE YeY+=
Yol ARSBIAL a* e} bR E 2-2 B ZoA
A& Yepdith(+a=4], —a=%, +b=3, —b=4)(Seghi 5

1985).
2 AN SAE g & o L* gk Cz37F Bt
59.1+0.508 D} Ao vl =2 W ghe 2kl

Fig. 39} Table 3ol|4] 2g 4= Q1o
B grol ARt a* gk Cz35 A S
T e IEE a* gho] 9 s 4 the AL A=
*“Zoﬂ/ﬂ Ao QA= AS on]skal W= Cz3
T 57 A= 7 ER 250 9135k
b* gko CzI7} Bat 11.240.622 7F4 i—g e Ko
A o] Aokl o 4 ‘21‘213‘1], Cz2e 7V 242 4=
Hol A x50 §IAE AS & = et 919 A
2 & Cz3wko] thas B %ﬁﬁ]%oﬂ A= Ao ®
T Sl

AR HA S5 Adst] flste] £
EAE =xshed oY =EEE EFEEAY Al
o]l dentin, enamel A =S 22 2A FA8)=
FFAQ Al 2= 34 Hs ), debs 58S
stz 915t EFEEA Y] A i =T
ol qlof wje- Fasity, A= o} FolE o]-&3t all
ceramic 5= A|ZHA] HlUo] A9} 2| =5 Lo} o}
Afolof A A2 Al Ao AR-E= opaque®] A4
O 2 linerg E=323to] A%y} ujeha g 23 o}itﬂ &=
AY Aol & 4= Q0] liner=
GAo] A vreh Ao <
At

liner =3ZA] liner 5= A AlF9 =4 Mo = v}
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X

Azzoket WA Aot o] Aol Bk A7

sto] pEES vHEE] SHAE. o]23 Crowns AHE
H X7} AR WAE ofjollA= AMES W ATE
go] AAAY EnamelME Aobdas glovt g2dl A
S 22 Aol fAIRE 2B EYS A F ool A
= metamerism©] 2Agtct = WAL ofefjol A= Ak
Fo] A= liner3o] 2410 Ak =419 Ao] &3t
g Az »rEM»} AE ol 4 1 AsEg Fof

a
Ho| gobd Wer| 32 Wo 7aH
o] liner 5-¢] %Lx—iol ZzE o] Helr, wehA] A=5
of = ARt A= oA &3] ARE-E= dentin =
wash &4 ¢ & 71 99| Dentin, Enamel =AE AME-
slof FAdl AFoleiA dohilof gAs vehubA] ¢kar

H-8a-t AREA] ARS-El= liners= core
o Agtein A}%*M wsict Aok hetalo] Bk
Bt BA7E Qo0 ARl Alofo] B 2 Sl web]
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E =FoAE 9 A 23 Yot Alehy] sHef YAk
A AAZ ARE-EE TheFst B (Cz1, Cz2, Cz3)2.2 H|
Yol ZA AL AAsIe] A7) MARS: H|wsle] tf
S 22 AES A

1. L* ZHe Cz370] H4t 59.1+0.5% AlgF7ojA &=
S Hx 7S HA(P0.05) Cz2%= 57.5+0.8, Cz1&
56.6+1.3 &0 2 Vet

2. a* gre Cz30]
= 0.2+0.1, Cz1&
(P<0.05).

-0.0+0.02 &4 2911 Cz
0.4+0.0% o4 ghe vrehget
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3. b* F2 Cz10] 11.2+0.62 7HY = Sl
Cz3+ 10.8%+0.5, Cz2+ 10.5+0.8 =2& #Asih
(P<0.05).
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