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Effect of Different Surface Treatments on Shear Bond

Strength of Zirconia Y-TZP
Bonded with Resin Cement
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Abstract
Objective: To study shear bond strength

between resin cement and Y-TZP by various surface
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treatments.

Materials and Methods: One hundred and
twenty Y-TZP plates were fabricated in size of 7 x 7
x 1 mm’ Randomly divided into six groups by type
of surface treatment for 20 samples per group: Group
1: Control, Group 2: Sandblasted with 50-micron

abrasive alumina airborne particles under pressure 4
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bar for 20 secs, Group 3: Acid etched with 48%
hydrofluoric for 15 minutes, Group 4: Acid etched
with Piranha’s solution for 1 minute, Group 5:
Sandblasted with 50-micron abrasive alumina
airborne particles plus 48% hydrofluoric, Group 6:
Sandblasted with 50-micron abrasive alumina
airborne particles plus Piranha’s solution. Specimens
were bonded with RelyX U200 resin cement then
stored in distilled water at 37°C for 24 hours then
tested in universal testing machine for shear bond
strength at crosshead speed 0.5 mm per minute.
Statistical analysis of the mean shear bond strength
was performed by one-way ANOVA and the failure
mode was investigated under light microscope at 40
magnifications.

Results: Group of Y-TZP plate surface abraded
with 50-micron abrasive alumina airborne particle
plus 48% hydrofluoric group showed the highest
mean shear bond strength (p<0.05).

Conclusion: Various Y-TZP surface treatment
methods affected the mean shear bond strength and
retentive patterns. Group of Y-TZP surface abraded
with 50-micron abrasive alumina airborne particle
plus 48% hydrofluoric group showed the highest

mean shear bond strength and roughness surface

topography.

Keywords: resin cement, shear bond strength, surface

treatment, zirconia Y-TZP
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Figure 1 Show dimensions of specimen (a) Y-TZP plate

(b) Specimen of shear bond strength test
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Show surface topography of specimen from
scanning electron microscope (al) Control
group at 5,000x (a2) Control group at 10,000x
(b1) 50-micron sandblasting at 5,000x (b2)
50-micron sandblasting at 10,000x (c1) HF at
5,000x (white arrow show round particles) (c2)
HF at 10,000x (white arrow show round
particles) (d1) Piranha’s solution at 5,000x (d2)
Piranha’s solution at 10,000x (el) 50-micron
sandblasting with HF at 5,000x (e2) 50-micron
sandblasting with HF at 10,000x (white arrow
show tighten round particles) (f1) 50-micron
sandblasting with Piranha’s solution at 5,000x
(white arrow show cylinder particles) (f2)
50-micron sandblasting with Piranha’s solution
at 10,000x (white arrow show loosen cylinder

particles)
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Show cross-sectional surface topography of
specimen from scanning electron microscope
(al) Control group at 1,500x (a2) Control group
at 5,000x (b1) 50-micron sandblasting at 1,500x
(b2) 50-micron sandblasting at 5,000x (c1) HF
at 1,500x (c2) HF at 5,000x (d1) Piranha’s
solution at 1,500x (d2) Piranha’s solution at
5,000x (el) 50-micron sandblasting with HF at
1,500x (e2) 50-micron sandblasting with HF at
5,000x (fl1) 50-micron sandblasting with
Piranha’s solution at 1,500x (f2) 50-micron

sandblasting with Piranha’s solution at 5,000x
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Table 2 Mean surface roughness parameter
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Parameter
Treatment T-Test Mean ARa (um)[n=5] Mean ARku
[n=5]
Mean pre Ra Mean post Ra Sig.
(um)[n=5] (um)[n=5]
Control 0.92+0.23 0.87+0.25 0.296 (a) -0.05+(0.14) 0.56+(0.45)
SB 50 1.31+0.24 1.58+0.41 0.035 (ab) 0.27+(0.26) 0.72+(1.36)
HF 0.95+0.24 1.00£0.17 0.317 (a) 0.02+(0.10) -0.89+(1.41)
Piranha 1.15+0.33 1.16£0.42 0.894 (a) 0.01x(0. 10) -0.14+(0.35)
SB50 + HF 1.43+0.29 1.87+0.48 0.000 (b) 0.444(0.12) 0.19+(0.67)
SB50 + Piranha 1.55+0.35 1.44+0.38 0.401 (a) -0.11+£(0.37) 0.194(0.71)

FITNYINWTINGUUIIUTI80V0IRIAY wanIrUdNTUsERRLTgou
Control 7o naunpaeuillikiunnniouiiuin

SB 50 fa ﬂicjumaauﬁchumsm%'auﬁuﬁ’;ﬁ’m nsimsigeunaviig 50 lumseu
HF #o nquvadoufikiuniawisuiiuiade ninlalnsigosin

Piranha fio ndunAdoURHIUNBTNTURLY asaraneTiue

SB 50 + HF fio ngunnaeuiiiiunisniouiiuinge nmadmae

SB 50 + Piranha fle nguMAAeUTUNsWEBLURfsayMeTLIA 50 luAseu uazansaraneTiuen
English alphabets on left side mean statistic relation

Control = no surface treatment

SB 50 = surface treat with 50-micron grit blasting

HF = surface treat with hydrofluoric acid

Piranha = surface with Piranha’s solution

SB 50 + HF = surface treat with 50-micron grit blasting and hydrofluoric acid

SB 50 + Piranha = surface treat with 50-micron grit blasting and Piranha’s solution
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nquArvAL warlunguiliinisidesituindaensn
lelnswgoainturznudnadulagtminuessig
1goa3u (fluorine:F) Wfiumnay dulunaudisiiu
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Tnvwiinuesstn 0endiau (oxygen:0) WiiLgaiuan
NANAIUAL
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Table 3 Mean shear bond strength, mode of failure, mean contact angle and EDS analysis
Parameter
Treatment Shear bond strength Mode of failure Mean contact angle EDS analysis [n=3]
(MPa) [n=20] [n=20] 0 ©) =31
Adhesion  Mixed- o Al F
type wt%)  (wt%)  (Wt%)

Control (a) 2.95+(0.77) 100% (e) 84.50+(3.43) 15.27 - -
SB 50 (c) 7.78+(1.47) 90% 10% (bc)  34.84+(5.93) 18.79 3.13 -
HF (c) 6.25+(2.37) 90% 10% (cd) 47.91x£(8.36) 16.48 - 1.08
Piranha (a) 2.92+(1.23) 100% (d) 51.78+(3.98) 21.84 - -
SB50 + HF (d) 13.89+(2.85) 40% 60% (ab)  24.62+£(2.69) 19.78 2.29 5.86
SB50 + Piranha  (b) 4.44+(0.79) 100% (a)  21.08%(0.17) 19.92 2.59 -

ABNYINDINGUUIIUT BT8R AT wanIrNdNTUsINERRLTToY

Control fio NFuMAARUTIIHUNTINTIUNURY

SB 50 fie nguNAREUTININNNMSENNLRIRIY NS msgeuniAvuia 50 luaseu

HF Ao nguvaaeuilinun1swseuiiuiwieg nsnlalasrgessn

Piranha 8 NAUVAAOUTHIUNSWTELNURIME d1sazaneUsuen

SB 50 + HF fia nquvageuikiunsiwseunuiime n1sidmsie

SB 50 + Piranha Ao NguVAFRUNHUNISWTENNURWIEEUNATWIN 50 luAseu wavasaransUsuen

English alphabets on left side mean statistic relation
Control = no surface treatment

SB 50 = surface treat with 50 micron grit blasting
HF = surface treat with hydrofluoric acid

Piranha = surface with piranha’s solution

SB 50 + HF = surface treat with 50 micron grit blasting and hydrofluoric acid

SB 50 + Piranha = surface treat with 50 micron grit blasting and piranha’s solution
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Figure 4

Show specimens in experiment of contact angle on Y-TZP surface (a) Control group (b) 50-micron sandblasting

(¢) HF (d) Piranha’s solution (e) 50-micron sandblasting with HF (f) 50-micron sandblasting with Piranha’s solution
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