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Investigation of grinding partially stabilized zirconia (PSZ) for dental Implant
application
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ARTICLE INFORMATION ABSTRACT
Original Research Paper Titanium is currently widely used as dental implant, but it may cause allergic problems. For this reason,
Received 26 January 2018 the use of partially stabilized zirconia (PSZ) in dental applications has increased in recent years.
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. : Because of extreme hardness and brittleness of ceramic (PSZ) and in order to achieve dimensional and
Available Online 04 May 2018

geometrical accuracy, grinding is necessary. In this research, a comprehensive study was carried out to

investigate the effect of the grinding parameters of PSZ on surface roughness, grinding cost and PSZ

Keywords: ¥ s i : :

Implant phase transformation. It was observed that, increasing both depth of cut and feed rate results in an
Zirconia increase on tetragonal to monoclinic phase transformation. It was also observed that using a metal bond
Grinding grinding wheel with higher concentration and larger abrasive size results in lower grinding cost. It was

Surface roughness

. observed that using resin bond grinding wheels instead of metal bond grinding wheels, results in
Grinding cost =

average 8% lower surface roughness. However, an increase in grinding wheel concentration results in
decreasing in the surface roughness. Response surface method (RSM) was used to find an optimum
condition and create a mathematical model between inputs and outputs and it was shown that the
average R-square of the model was more than 0.90. PSZ microstructure and surface roughness could be
controlled by controlling the grinding parameters. Using a metal bond grinding wheel with higher
concentration and larger abrasive size results in lower grinding cost.
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Table 1 Dimension and mechanical properties of specimens
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Table 2 Diamond grinding wheels specification
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185.00 100 D25 Metal SD25M100M 1
160.00 50 D25 Metal  SD25M50M 2
185.00 100 D126 Metal SDI125M100M 3
150.00 100 D25 Resin  SD25M100B 4

7 Square head diamond dresser

¥ Mobileut 100

? Isopropyl alcohol

' Mitutoyo

' Scanning Electron Microscopy (SEM)
" Atomic Force Microscope

* Full factorial
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Fig 3. Absence of dark edge while using a zirconia as implant
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! Surface treatment

* Selective Infiltration Etching (SIE)
* Bone - Implant Contact

* X-Ray Diffraction (XRD)

* Response Surface Method (RSM)
¢ R-square
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Fig. 7 A sample of XRD results which used to calculate the phase
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Fig. 5 Effect of grinding wheel .a: bond. b: concentration c: abrasive
size on surface roughness.
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Fig. 9 Analyzing PSZ ground surface using AFM, cutting condition: a:
a,=10y, b: a,=20, c: a,=40u
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Fig 8 Monoclinic phase content in different grinding condition using a.
resin bond grinding wheel, b. Metal bond grinding wheel
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Table 4 Value of parameters in mathematical model

N M S i s,
0.50438 0.059703 SD25M100M 1
0.53127 0.053629 SD25MS0M 2
0.40572 0.12100 SD125M100M 3
0.58594 0.047925 SD25M100B 4

S g o 4 olis Sz sl olgni 5 il L3S Jga

S pile iy g elas
Table 5 Optimized condition for Ra and Cs suggested by RSM model
o[PS S = F
s, 2 S gw s
A (m/min) (1) o3y
75.0%  SD25M100M 10 40 1
72.6%  SD25M100B 10 40 2
! Response surface method (RSM)
*R-Squared
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Fig. 10 SEM micrographs of PSZ ground surface. a: a,=10p,
b: a, =20, c: a, =40p
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