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Effects of Pre-Sintering Surface Treatment and Liner Application
on the Shear Bond Strength of Zirconia and Pressable Ceramic

Gwang-Young Lee, Mi-Hyang Cho, Sung-Min Choi

Wonkwang Health Science University, Catholic University of Pusan

[Abstract]

Purpose: This study was intended to investigate the effect of applying liner for chemical bonding and physical
surface roughness created on zirconia by using a sandpaper before sintering on the bond strength between the two
materials.

Methods: Zirconia blocks were cut using a low-speed cutter. Plate-shaped specimen(6mm X 6mm X 3mm) was
fabricated by sintering after giving surface roughness according to four kinds of sandpapers. Depending on whether
or not to use liner, 60 specimens were divided into two groups ZN(non-liner), ZL(liner), and the two groups were
subdivided into four groups respectively in accordance with sandpaper used, totaling eight groups(n=10). The
surface roughness (Ra) values and shapes before sintering were observed, and shear bond strength after pressing
ceramic plasticity was measured with a universal testing machine. For a test of the significance, a one-way ANOVA
was performed, and Tukey’s multiple comparison test was conducted.

Results: The observation of the surface roughness was SB04(2.22 +1.16um), SB08(2.98 +0.33um), SB12(2.44 +
1.32¢m), SB20(2.34 +0.59um) and SA04(2.34£0.67um), SA08(1.28 +0.90um), SA12(2.03 +1.60um), SA20(2.19
+1.73um). In the case of ZN Group, the shear bond strength was ZN04(23.26 + 3.83mr), ZN08(21.76 + 2.33Mm),
ZN12(20.49 £ 3.01mn), ZN20(24.98 +4.22mm) (p<0.05). As for ZL Group, the shear bond strength was
Z1.04(25.09 +5.67mr), ZL08(22.98 + 2.26Mm), ZL12(21.54 +5.70mr), ZL20(23.98 + 3.23um) (p<0.05).

Conclusion: The research results showed that the bond strength of Zirconia core and Pressing ceramic was further
improved by physical surface treatment before sintering, rather than by chemical bonding through liner surface
treatment.
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< 2|78 FH=0 AAE-(CAD / CAM system)©] A
43} EHA AEZRTHall ceramic crown) BAE A
Zko] Zofupar Stk FHEF Al AF o) ARG-E= A F =AY
W HEEY] &A= Ao Lo A=A Yo}
(irconia) 2744 9e] ALE3FT 9tk 2o} 24
£ AMgsto] Algtshe AR EAHE =S @’9—3}@
gdFzre 7 AREAY SHEAE2(core) ot TS
ot AAste olFFxror FEHI %
(Aboushelib, 2005). o]&gt EF5 HAE2] 4u]4 A
A F=E st} A= Yo}f sHtzo] A2ty
(ceramic) 5= AYsI] AZSh= olF F2ao] YHHA
o|th(Aboushelib, 2006; 2008).
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&L AP porcelain fused metal crown) HHE3
o] &AZre] AdATE T8JE faolny &Y
of AdA= 553 Azt dof o] &S ARS-
5t7] wizoll Ao 43 2 54 183 ks &
d & B2 2E0] Y32 vAA IokKim and Choi,
2005). U 23 Yo} AAQ] o]F L A=H
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B (Isgro, 2003, De Jager, 2005, Lee and
Ahn 2013). 2123l |25 Uo} 278 o]FAtztof|
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Wegner®} Kern(2000)0& 22% 2|23 Yolo] 100um
2719] ARldRulES olgste] R ZAE stle W
Aol YAtk Buskglct, o]t Bile B4
25k #HO| 27t 24 A=2F Yo} FHof A
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1. 88 =

Ao AFEE X E2FYoF &A= zirconia block
(Zirkonzahn, Ttaly)g AHESHoH, AREH glojy=
zirliner(Zirkonzahn, Italy)& AMESFRTH 228]l3l 7}



‘.’J“’%EXH% Pressing ceramic(Zir—press, Germany)
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2. AIH X1}

Aol AREE AJHE 22 A A 2F Yol a4 A%
HA7](Model-650, U.S.A)E AH&sto] 3 (6mm X 6mn
X 3mm) -2 Aeksto] FH|sto] Zzh hEd el whet A7
Stof ARg-SHRITE

FHH AZ7] WA EE 3H A-7] A2 E 2@l
A& AFE(sandpaper) 2] A7)0 we} BFekal AF A
2] A} 39 it AF7E S745k= AlHolnh, &4

WY AHS 459 ARES] =27](No. 400, 800, 1200,

200002 A7 AU\]—s}ﬁ FHuke g RS A
A A A 2 28 F AHOR ZRetglth &AF F

A A8 E(erkonofen 600, Zirkonzahn GmbH,
Italy)E ©]-8-3}0] 8C/min®] $& £ =2 650~1,500T
THA] & 2A17F 59t AT & A AlE o3k &
A T AJHTES 459 A o] g B HE 747t
1071 & A &Fs}edct,

Table 1. Code of surface roughness analysis specimens

Sandpaper
No. 400 800 1200 2000
Sintering
Before SB04 SBO8 SBI2  SB20
After SAO4 SA08 SA12  SA20
AhAsedz AHe 24 A A-7|E g4
2 F glolu] Agof upel A3EE s Al
of, FH)E 3 AJES 459 AR 37](No. 400,
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Fig. 1. shape of shear bonding strength specimens

Table 2. Code of shear bonding strength specimens

Sandpaper
No. 400 800 1200 2000
ZirLiner
Non ZNO4  ZNO8 ZN12  ZN20
Used ZL04 7108 ZzL12 720
3 HH BT HEY | HE
sHFw A7 32 254 7](SI-400,

Mitutoyo co., Kanagawa, Japan)E& ©]&sto] 0.5mn/s
9] o5 24H Y FlolA 4.0mme A& AlH 7

o] &4t Z Fat AZ27](Ra) @2 7153kl 29
P42 3D Digital microscope(VHX-600, Keyence
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o AAZE S48 1 A FujE A 24 A
AZ71= SBO4AIHO] 2.22um, SBOSA|HO] 2.98um,
SB12A]HO] 2 44um, SB20AJHO| 2.34m .2 S =3
o} 283 &4 3 HiE A= SA04AHO| 2,.34um,
SAO8AIHO| 1.28um, SAI2AIHO] 2.03um, SA20A]HC] .
2.19mo.2 ZA = thTable 3)(Fig. 2). 28|l EH 9] SBI12 SAT2
A7) 2 EEFAS T 337} Zo] I = U3

th(Fig. 3).

Table 3. Surface roughness analysis of specimens(um)
Code 04 08 12 20
2.22 298 244 2.34

SB20 SA20

5B +116 4033  +132  +059
N 234 1.28 2.03 219 Fig. 3. Ra mapping image of surface roughness analysis
+0.67 +0.90 +1.60 +1.73
2 MHZS TR 20t
1000 AAATI L AA A 420 2A0E AAVE
OSB mSA
G 22 F etold Abgol uet APHES Bl
: At 1 Ay golHE ARESHA| ok Al ATt
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E = ZNO4A|HO] 23, 26mm, ZNOSAHO| 21, 76um, ZN12
g 0 o AlHo] 20.49ur, ZN20A|HO] 24, 98O & ARE| Qi)
200 ; 2|31 golyE ARG AJHES ZLO4AHO] 25.09um,
ﬁ ZLO8A|HO] 22 98um, ZL12A|H O] 21, 54um, ZL20AIH
T W on 2 o] 23.98me] AYAEES ML Ao A&

Specimens

(Table 4)(Table 5)(Fig. 3).

Fig. 2. Surface roughness analysis of specimens(um)

Table 4. Shear bonding strength of ZN group (o)
Code ZNO4 ZNO8 ZN12 ZN20

23.26 21.76 20.49 24.08
+3.83 +2.33 +3.01 +4.22

SBS

Table 5. Shear bonding strength of ZL group (w)
Code ZL04 ZL08 ZL12 ZL.20

SBO4 ol g 2509 298 2154 2398
+567 4206  +570  +323

SB08 SA08
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Fig. 3. Shear bonding strength of specimens(ir)
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