5 33 545 8 ] P R RS4RI
2013 4 8 ACTA UNIVERSITATIS MEDICINALIS NANJING (Natural Science) - 1161 -

SUHEZELESTEEIZXNE/ EEERENZI

I,
(R BERR A

MR H00 F KR, FIEK
]

pPEEDRSOT, T MR 210029)

[ E] HE R GERZA BN S B R SR G A T MRS5S A s, ik D sl Ve AL i
FE DU A AL (Y-TZP) % He 5l 6 40 (A1,A2 A3 B1.B2 B3),Hd Al Bl A AACFEVE A 2s (FAXT IE, A2 B2 4HYs (0 A3 B3 4
T A A ARV 2 BE)S AL~A3 DU IR I T 200 & i T %, B1~B3 4 LIRS T AW A I T &, D45 2k 1
HBY L2, & iR AN T W S MRS AT 0T, FH B B AR A P R b B Y-TZP A% W SO 75 DA S B it
MBI EIERS , S8R AL AR R IALIE | Y-TZP #2345 Wy B E R A5 12 R T 25 M 1 =2 [B) ) B D58 B (38 e 1
2ZEFE(P > 0.01) ; BRI IR B A T BT RERZ ARG Y-TZP B3 50 T8 A0 05 158 B {F e T Y e b B RS A B
(P < 0.01); YL HEHI M ER, Y-TZP AZE S5 & BT )98 B R 2 R B Z W (P > 0.01) , Z518 Y O Ai
% T % Y-TZP e ST 45 A S B AT iR, LARY S U 0 T 2wl 45 WA T e I, ek Uk 2 P s U2 e B 25 B e
[R@IF]  AAsh i R m b B, fh4%

[HESEKE] R783 [XXEtRERD] A [XEHS] 1007-4368(2013)08-1161-06
doi;10.7655/NYDXBNS20130828

Effects of surface treatments on bond strength of pressed and layered veneering porcelain
to zirconia

Guang Hanbing, Xie Haifeng,Song Xin, Liu Fang,Chen Chen*,Zhang Feimin

(Institute of Stomatology , NJMU , Nanjing 210029, China)

[Abstract] Obijective:To evaluate the effects of surface treatments on bond strength of pressed and build-up veneering porcelain to
zirconia. Methods; CAD/CAM Y-TZP blocks were fabricated and classed into 6 groups. Groups Al and BI received no treatment (as
the control group),groups A2 and B2 received dye-penetrating technique,groups A3 and B3 were tribochemically silica coated.
Then, groups Al to A3 and groups Bl to B3 were veneered using build-up technique or lost-wax press technique respectively. The
double-layered specimens were subjected to shear bond strength (SBS) testing. Data were statistically analyzed using one-way ANOVA
and LSD test («=0.01). The treated Y-TZP surface and the typical fractured Y-TZP surfaces were examined using a scanning electron
microscope. Results:No matter which methods were used for treating Y-TZP surface,there was no statistically significant in the mean
SBS values between the two veneering techniques. When using build-up veneering technique, tribochemically silica coating provided
the highest SBS,while no statistically difference was found among the surface treatments of Y-TZP blocks for the lost-wax press
technique groups. Conclusion:Dyeing and veneering techniques had no influence on bond strength of zirconia to veneering
porcelain, while silica coating significantly improved the bond strength for the build-up veneering technique.
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2ot AN R T AL BE A SR A B AZ I 2 (R A5 B
1 #MR57H%E
1.1 ##

RIG M RILEE 1, RS T  ERER

B (Colet, 3MESPE 2471, ) Mot (ks vep
(EP3000, Ivoclar Vivadent AG A, FSZEH %),

A ALES2E P (Kavo Therm 23 ), 85 [ ) ; K3 V) #)
HL (Isomet 1000, Buehler 23], 35 [F ) ; BHRLT G
ML (Instron 3365, ElectroPuls 23 ), JE[# ) ; FAH¥ L+
AR (LEO 1530VP 2 w] T8 ) ; e 1S4 (IN-
CAx-sight, Oxford Instruments , %[F )
12 Fik

B W25 BT UIH] Y-TZP BB AE Fr LKA H)
THIE Y 10 mm x 8 mm x 2 mm BYE A3 42 #,
B HA> M 6 4 (A1,.A2 A3 B1 B2 B3) Ifjifi LA A
[F AL EE (3R 2) , BEfS ReAS HE A G %, Forml LIt
WURIBRINE RN T 2 AE45 5 &R M H 5 4 mm x
4 mm x 2 mm PIRTEEE (1),

=1 XEAMRET

Table 1 Description of materials used

R IR E Ex ALY S RE ST A
ARz Everest ZS-Ronde Kavo, Kaltenbach & fas) J853 ZrO, + HfO, 94.4%,Y,0; 5.2%,
Y-TZP & Voigt GmbH AlLO; 0.2%~0.5%; K245 ¥ 1 155 Mpa;
IAK 745 10.48 x 10 K2,
PUEHET Y IPS e.max ZirPress Ivoclar Vivadent AG %Il #+% W4y Sio, > 57% . Al,0; .Na,0 .K,0 .
WIS Cag(PO,):F; BT %455 % (110 = 10) Mpa;
IR 7 %5(9.85 + 0.25)x10° K2,
BRI T2 IPS e.max Ceram Ivoclar Vivadent AG %I #+% W4 SiO, 61%~68% .LiO, Al,O;.
MR Na,0 K0 ,Cay(PO,)sF ; W7 %454 i (90+10) Mpa;
PIZAK R E0(9.3 + 2.5)x10° K2,
Lo IPS e.max Ceram ZirLiner  Ivoclar Vivadent AG %37 +% 4y Si0,50%~60% Al,0;.Na,0 .K,0 .,
Cas(PO,)sF ; BT Z455 £ (90 + 10) Mpa;
IR 7 %51(9.80 + 0.25)x10° K,
PARER In-ceram YZ coloring liquid VITA Zahnfabrik H G| -
Rauter Gmbh &Co.KG
\ W, 277 0 AT & /8 456, inzk Sk AEH
7J_ . —l FRELLAMHZ L, WIKEEH 1.0 mm/min, i
4 mm SRR R AR AL TR S IS5 G iR B . AhdE
. 8 (Mpa) =T KA (N) /T (i)
Z“i e DI B B RS S A s A% BT T, T SR
B AR (S8 2 R R B AL B X R BRI
T LR /{ GRS ) s P RTEIR (T RE P2 LI TR
| 8 mm EEAZE ) IR B TIR (2R iR AL B A W T
. L HATRR ) R A B U A
R BRI IEA
AR 4 Ut BOMRE 3 ML Y-TZP R b 1 BORPE T AL
Figure 1 Schematic diagram of the porcelain/zirconia bonding

specimen
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Table2 Description of preparation the six groups
i By e b PIL BR
Al BUEREES OE SR SRR T s A 2
A2 e SEURRRES Souh B RN o IR T
FRITR ©
A3 B o RERI A A R AR
T & T
Bl HUEbedh DGR IR T 2w i & ©
B2 e ‘SEUERL UG BN R T
T ©
B3 B RRLS R R & oA RN RS T
oA o

1 THEAWNZE S00°CHHTHE (FHEEZR 100°C/min)  JIHAZ 1 000°C
AeH5 15 ming 2 THRHINE 403°CHEFHE (FHEHE R 40°C/min) , il
A 960°CHERF 1 min, HASHZIR T 450°C, 455 T 959°C; 3. T A
2 403°CH} FHE (FHEHE R 40°C/min) , I E 750°CHEHF 1 min, H2S
AT 450°C, 455K T 749°C; 4 P AR IR L 2 min, T4 ;5 R R
Befbiik, DL FBHE CoJet AP BR (30 wm) HH PG % R 1 10 mm
AbWELR 15 s, )7 0.3 MPa; 6. T & 700°CHS T (FF i 3%
60°C/min), MNINZE 915°CHEF 15 min, EZSEIET 500C, 4R T
915%C,

Mr Al LSD P 5 B 42 3o 451006 41 45 & o P (b4 T
G, P<0.05 NZESASG TR E X,

2 & B

KAy OISR B AR bRiE2E . TPk,
T5% T 5 X [R] WA R E (& 2) , 7 22 R R,
M Y-TZP #3832 AN AT ] 2 i AL BEASH | A i
Bl LA EG #2258 (F = 1.866,P =
0.197) ;24 Y-TZP B &R Y st | w2 il &
T A TG 259 (F = 0.200,P = 0.663) ;24 Y-
TZP KGR SRR 20, PIRG Z  & 1T.2
BTG+ 2E 9 (F = 5.93,P = 0.031).,

T EAHTER, Y Y-TZP A% &3 Loy I 4o
T Al &g w3 A it 2= 220 (F =
18.765,P < 0.001) , LSD Heiah s, ZrEik /240
PREH (Y 35 U9 BE AR & T HARMIZH (P < 0.001), T %%
SR Y b P R TESE T 2E 2 0] (P = 0.819);
Y-TZP ¥ % 3% 1 VA AR 35 1200 25 i T B e, 3 4
BTG+ 9 (F = 18.765,P < 0.001)

BRI 2R D S R W 3, AR
PR WA i R i LUR A B A =
AU LR A L BRI 3,

PR BT L (B 4), BUs RS 5 , A 2hk
PREY Y-TZP K- 550 )5 1 Y-TZP RESIEAR—

5, PR T T DT O A oA R SR A TR R
SERREIRIZ M Y-TZP R I — @ AR I
A KA 40 nm 2247 BRI RCAE, 28 EDS Z0HT iR,
PO A Y-TZP [IERTHTCR AL, (HAERZ W
FHE T Y-TZP R Si iR (A S),

18
13.81(2.70)

16

~ 14 1 9.29(4.09)

S12q 799 728

10 (1.93)(1'83)
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Figure 2 Boxplot with shear bond strength mean values for six

groups
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Figure 3 SEM images of the fracture interfaces(x11-16)
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Table 3 Failure mode records of the six groups (n) !
AN Wi L Pere i S PR A I
Al BRiREEE G 0 1 6
A2 BRI R 0 0 7 J \
A3 BRI RERJZ 0 2 5 k H
BL MUEWRE K 0 0 7 oo w20 L —
B2 #URH B 0 0 7 0 1 2 3 4 5 6 keV
B3 #UEHE  HERE 0 0 7 B ,
i
\
' Her|| \
s o it _nt |
0o o > 3 4 5 6 kev
C Zfl
h J !
B 0 Al Ir
L L BN LA | T T
0 1 2 3 4 5 6 keV

ARG R Y-TZP K ; B: Qe (05 ) Y-TZP K10 ;C. fkIRJZ )G
My Y-TZP ik ,
K4 SR BIIEECEBEAS R Y-TZP BRI (x10 000)
Figure 4 SEM images of densely sintered Y-TZP surface (x

10 000)
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Figure 5 EDS analysis of the treated Y-TZP surface
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