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Thermal Stress Cleaving of Glass and Sapphire by CO, Laser
Kanazawa University Norihisa Fujie,Takasi Ueda,Akira Hosokawa,
Hirosima University Keiji Yamada,Shibuya Kogyo,ltd Daiki Mino
Thermal stress cleaving is a prospective technique for separating a wafer or thin plate from

brittle materials such as glasses and ceramics. In this paper, the cleaving mechanism of a glass
and a sapphire irradiated with CO, laser is investigated. A high frequency pulsed laser is used
for the purpose of investigating the mechanism of crack propagation more precisely. The AE signal
is measured to examine the characteristics of crack propagation.Thermal damage to the surface of
the glass causes the deterioration of cleaving accuracy. Consequently, it is important to minimize
the thermal damage by controlling the prosess parameters.
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Fiig.1 Experimental set up Table.1Experimental conditions (Glass)
Pre-crack ) o Experiment A | Experiment B
Laser irradiation path Specimen : Crystal liquid glass

Installation of pre-crack : Vickers indenter

Feed rate : vV [mm/s] 5 [ 5,10,15
Size : [mm] 20x20x1.1

EHl Feed direction Laser : CO, laser
P | A—— Irradiation mode Pulse irradiation
= =1 Irmm Wavelength : A [um] 10.6
o e Pulse fequency f  [Hz] 200
! " Defocus : df [mm] | +8,+12,+15,+30 +15
Average power : Q W] 6~30 4~35

Fig.2 Size of spcimen
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Fig.3 Picture of specimen(V=5mm/s, Q=15W)
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Fig.4 Relationship between laser power Qand Fracture roughness
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Fiig.5 Influence of both feed rate and laser power on cleaving

feeddirection
<110>

Crystal orientation
<0001>

Sapphire
(0001)

Fig.6 Sapphire specimen
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Fig.7 Picture of specimen(V=15mn/s,Q=3W, df=+5mm)

Table.2 Material properties of sapphire

Thickness of specimen t (um) 120
Young module (Gpa) 4.7 %10
Thermal expantion (1/K) LO:C//
4.5x10°C L
Thermal conductivity (W/m-K) 41.9
Specific heat (J/kg-K) 760
Vickers hardness (Mpa) 19292
Fracture toughness K (Mpa-m*?) 1.36

Table.3Experimental conditions (Sapphire)

05960

Laser CO,laser
Irradiation mode Pulse
Pulse frequency f (Hz) 200
Defocus df (mm) +5
Laser average power  Q (W) 3
Feed rate V (mm/s) 15




	typ_page1: －596－
	typ_page: 
	tyt_no: 
	tyt_no1: H22


