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Machinability evaluation of ceramic blocks for CAM by merlon fracture test model
Heejung Le€’, Ji-Myung Bae'?, Seunghan Oh'*"

'Department of Dental Biomaterials, College of Dentistry, Wonkwang University, lksan, Republic of Korea
‘Institute of Biomaterial-Implant, College of Dentistry, Wonkwang University, Iksan, Republic of Korea

In this study, the machinability of two silica-based and two zirconia-based ceramic blocks was evaluated by using the Merlon
fracture test model in accordance with the International Standard “ISO/DIS 18675 Dentistry — Machinable ceramic blanks (2020)”.
The two silica-based blocks of Vitablocs Mark II (VM) and IPS e.max CAD LT (IC) were machined with Cerec inLab MC X5
(Dentsply Sirona, Bensheim, Germany), and the two zirconia-based blocks of Katana Zirconia HT (HT) and Katana Zirconia
STML (ST) were machined with DWX-51D (Roland, Sydney, NSW, Australia). For the evaluation of the machinability of the
prepared specimens, one Merlon wall was subdivided into 10, and the intact surface was counted among the ten divided surfaces,
Each sample having four Merlon walls was rated out of 40, The surface roughness of the prepared specimens was measured
using a surface probe microscope. The machinability of the prepared specimens in 0.4 mm group (32.00£3,82) showed the
highest score values compared to other groups (P{0.05). Also, the machinability decreased in proportion to the machined thickness
of the specimens, A comparative test of the machinability of silica-based and zirconia-based blocks showed that the machinability
scores of two zirconia-based blocks were significantly higher than those of silica-based blocks (P{0.05). From the result of
surface roughness measurement, two silica-based blocks (VM and IC) showed a rough surface in the bottom area and a smooth
region in the Merlon area. On the contrary, two zirconia-based blocks (HT and ST) showed a smooth surface in the bottom
area and a rough surface in the Merlon area. These results confirmed that the material for used for computer aided milling
(CAM), the block pre-treatment process, and the insertion direction of the milling bur seemed to affect the machinability of
the block for CAM. Therefore, within the limitation of this study, we can expect that additional research considering external
factors such as various block materials, cutting machines, and milling burs would be necessary.
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Table 1. Materials and group classification used in this study.

Groups Materials Product Name Manufacturer Milling Machine
) Vitablocs Vita Zahnfabrik, Bad
VM Feldspathic , Cerec inLab MC X5
» Mark 11 Sackingen, Germany )
Silica , (Dentsply Sirona,
Ic Lithium disilicate IPS e max Ivoclar Vivadent AG, Bensheim, Germany)
CAD LT Schaan, Liechtenstein ’
3 mol% Katana
HT yttria-containing Zirconia HT DWX-51D
Zirconia zirconia (Single color) Kuraray Noritake (Roland, Sydney,
5-55 mol% Katana Zirconia Dental, Tokyo, Japan NSW, Australia)
ST yttria-containing STML
zZirconia (Multtilayer color)

(A)

Figure 1, The front view (A) and the plane view (B) of Merlon fracture test specimens, (1) Merlon, (2) Insert direction, (3) Bottom
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Figure 2, The photo image of machined specimens of (1) VM, (2) IC, (3) HT, and (4) ST
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Table 2, The machinability scores of the experimental groups according to different thicknesses

Groups
Thickness
VM IC HT ST
02 mm 8.04+194 18.00+4 .18 31.40+1 51 33.20+2.16
03 mm 17.20+£957 2920+3.70 3320+192 34.00+1.41
0.4 mm 2760+134 30.06+2.07 34.90+0.54 35.70+£0.90
Table 3, Mean and standard deviation of the machinability scores between thickness
95% Cl
Thickness Mean SD P-value
Min Max
0.2 mm 22 75 10.70 1774 2775
0.3 mm 28.15% 8.27 2427 32.02 013
0.4 mm 32.00° 3.82 30.20 33.79

The same letters indicate no significant difference (a=0.05)
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Table 4, Mean and standard deviation of the machinability scores between experimental groups

95% ClI
Groups Mean SD P-value
Min Max
VM 17.73° 9.68 1237 23.99
IC 2593° 6.64 2225 29 61
.000
HT 32.83° 204 31.69 33.96
ST 3403° 182 33.29 35.30
The same letters indicate no significant difference (@ =0.05)
Table 5, The scores of the visual inspection of the bottom area
Groups
Thickness
VM IC HT ST
0.2 mm 0/5 0/5 5/5 3/5
0.3 mm 0/5 0/5 0/5 0/5
04 mm 0/5 0/5 0/5 0/5

Score = The number of specimens with fractured bottom / The number of total specimens

Table 6. The results of Sa and Sq of the experimental groups measured by surface probe microscopy (Unit: nm)

VM IC HT ST

Bottom Merlon Bottom Merlon Bottom Merlon Bottom Merlon

77.85 62.04 83.80 4785 70.43 7740 54 91 66.27

Sq 99.31 7887 119,00 60.35 89.96 101.50 70.36 84.32
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