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Effect of milling and sintering process on integrity of zirconia prosthesis:

a literature review

Kiun Lee, Kyung-Ho Ko, Yoon-Hyuk Huh, Chan-Jin Park, Lee-Ra Cho*
Department of Prosthodontics and Research Institute of Oral Science, College of Dentistry, Gangneung-Wonju National University,

Gangneung, Republic of Korea

Zirconia is fabricated through various processes. Each element in fabricating process can affect the physical properties of the
definitive prosthesis. In particular, both the milling process and the sintering process can affect the final integrity of the zirconia
prosthesis. Most of the milling machines adopt the ultra-precision 5-axis machining method, and the results vary depending on
which milling method was used and how the milling equipment was managed. Milling blocks are selected according to cutting
efficiency and aesthetic reproducibility. The sintering method can affect the grain growth and optical properties, and an accurate
evaluation can be made only with additional research on the recent speed sintering procedure. Not only the sintering temperature
but also the temperature holding time can affect the quality of definitive prosthesis. (J Dent Rehabil Appl Sci 2022;38(3):127-37)
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Fig. 1. Stage of manufacturing zirconia restoration. After making a block by pressing powdered zirconia, it is milled and
then the definitive prosthesis is completed through a sintering process.

2 EdugoMe HgolA rejsjof o dgH FF AR 240 AdEt 9T 7IRlE HL &8
A, DRy, A ES ] s A B, 2434 SHo| =, o3t AMAS ZhatE] 1 Qlom A 7]A| 2] A7
HEt7} njx| = v)A A Hakel Ao whE }o) & U= o]&st= 497t Bt wiebA ggmale]
of s &) FoEN HER EAS HIgt 2F 9 Zot ZR 70 W2 RALE (truness), BH 7|79} 29
K2 3o} AEhd o] FARIA] YrobH A A} hrt AEYH WE 39 4%, 281 H9YESY TR

oF E& Goti i} ghrt
=S E HA] AP AlY] FEE AWEY, B2 £k U]
TE IATIE 28S(spindle)o] e FHEULF EF
RS & 15k EolE(table)o] ot F 7HA] FEEY
Al olaf 7], 427 WML O Z Y=, 7],

7189 9998 2 FaEE AN AFEE AE & & o ARESheE Ths 2 HAlo] Aol 2 AL
el we) FuW g 2ol CADHOE  $EekFg 2, 7179 §9e /RR o RESE A
& CAM (computer aided manufacturing)d}= 0| ZH} Zt(orthogonal) ZH3E A|ARIASOA FoEn 7]F0] g
CAD-CAM 20 2 Mzteled], o]2fd sgo] Halst & AL AMEX, Y, 2T S18H(A, B, O)olth(Fig. 3).'
EHA X230} B ARE-o] S| it} L3R o] 4%, 5% WYHAL X, Y, ZF S R 7)ol 35 U4l

« Saddle

Elevating screw

Fig. 2. Milling machine. (A) Schematic diagram, (B) Five-axis dental milling machine.
a: Spindle and milling bur, b: Table and milling block.
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Fig. 3. Orthogonal coordinate system (reference system).
With a 3D axis, there are 3 axes rotating around each
axis, so in theory there could be 6 axes. Most milling ma-
chines use 5 of them because of their fixation.
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End milling

Mixed milling

Flank milling

Fig. 4. Tool milling mode applied on a dental crown.
Depending on the relationship between the milling tool
or bur and the prosthesis surface, it can be called end
milling when the tip is in contact, and flank milling when
the body is in contact. Most of milling machine adopt a
mixed milling method.
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Table 1. Various zirconia blocks
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Types Brand name Manufacturer
3Y-TZP Zpex Tosoh, Tokyo, Japan
inCoris TZI Dentsply sirona, Charlotte, USA
Prettau zirconia Zirkonzahn, Taufers, Italy
4Y-PSZ Katana HT Kuraray Noritake, Tokyo, Japan
Zpex 4 Tosoh, Tokyo, Japan
IPS e.max ZitCAD MT Ivoclar vivadent, Schaan, Liechtenstein
5Y-PSZ Zpex Smile Tosoh, Tokyo, Japan
DD cube X* Dental Direkt, Spenge, Germany
Prettau 4 anterior zirconia Zirkonzahn, Taufers, Italy
Multilayer block Katana STML Kuraray Noritake, Tokyo, Japan
ZR lucent Shofu, Kyoto, Japan

IPS e.max ZirCAD Prime

Ivoclar vivadent, Schaan, Liechtenstein

3Y-TZP: 3 mol% yttria stabilized tetragonal zirconia, 4Y-PSZ: 4 mol% yttria partially stabilized zirconia, 5Y-PSZ: 5 mol% yttria partially stabilized

zirconia.
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