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Fully sintered zirconia pin guage
Blank Diameter: d = 5 mm
Length: /=10 mm

Surface finish Lapping with diamond lapping sheet
before laser processing (3 pum)

Femto-second fiber Laser
Wavelength : (1552 nm )
Pulse width : <800 fs

Laser processing

Pulse energy : 9 pJ

Processing conditions Feed (spot) : 5 pm

Test(modified) face

Linear-grid micro grooved surface

Fully sintered
zZirconia specimen

& >
Cross-grid micro grooved surface

(a) Ultra short pulsed laser processing of end of zirconia pin
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(b) Cross-sectional profile of grooves
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Load for adhesion: Fa

Zirconia pin Self-adhesive
resin cement
Core build-up

material Masking film
to determine
the thickness
of adhesion
Stainless collar
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Self-adhesive

Clearfil SA Cement Automix,

resin cement SA Cement Plus Automix
(JMORITA corporation)
Core build-up CLEARFIL DC CORE PLUS

material (J.MORITA corporation)
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Linear-grid
micro grooved surface

(a) SEM image
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(b) Confocal laser microscope view and cross-sectional profile
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Diraction
of grooves
Cross-grid
micro grooved surface

(a) SEM image
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{b) Confocal laser microscope view and cross-sectional profile
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Specimen : fully-sintered zirconia
Adhesion diameter ; da = 4.0 mm
= Cement : Clearfil A Cement Automix
© Core: CLEARFIL DC CORE PLUS
% B0 @ without grooves
= O orthogonally-crossed grooves
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Thickness of adhesion ta /um
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Blank Horizontal section of human tooth

Femto-second Laser
Wavelength : (800 nm )
Pulse width : <80 fs

Pulse energy (uJ,): 100, 200, 300,
390

Laser processing

Processing conditions
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Blank Horizontal section of human tooth

Pico-second Laser
Wave length : (1069 nm )
Pulse width : < 10 ps

Pulse energy (pJ,) : 100, 200

Laser processing

Processing conditions
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Pressure and thermal stimeli
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Exposed denting
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4p : Prassure
AT : Temparature
Pulp cavity AE : Chemical state

13 "Dental Hydrodynamic theory" M43
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Fully sintered zirconia pin guage
Blank Diameter: d = 5 mm
Length: /=10 mm

Surface finish Lapping with diamond lapping sheet
before laser processing (3 um)

Femto-second Laser
Wavelength : (1552 nm )
Pulse width : <800 fs

Laser processing

Pulse energy : 9 pJ

Processing conditions Feed (spot) : 5 pm
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Thermo
sensor (1)
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_~Teflon seal
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Blank Human tooth surface (Enamel)

Ultrafast Ti : Sapphire Laser
Laser processing Wavelength : (800 nm )
Pulse width : <80 fs

Power control(ND filter) : 10-170 mW

Processing conditions Shutter speed : 1-1/125s
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Before laser cleaning

M
crack— -J
(Center-line)

O Laser irradiation

After laser cleaning

Average power: Pmes = 10 mW
Shutter speed: Tsaar = 18

Before laser cleaning

O Laser iradiation

Average power: Pmes= 10 mW

After laser cleaning

Shutter speed: Tsier = 1/125 s
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