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Studies on advancement of the dental treatment with YAG laser beam
-Measurement of the temperature at the processed fiber tip with TiO, powder-
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Tablel Condition of laser irradiation

Nd:YAG laser

Wave length A [1064nm

Laser energy E |1-4kw

Pulse duration 7 (100-800mJ/pulse
Laser frequency f |530-400ps

Fiber

Material Si0;

Core diameter ¢ {400mum
Numerical aperture 0.37
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Table2 Condition of laser processing

Peak power P |1.5kW
Laser energy E |600mJ/pulse
Pulse duration T (400us

Laser frequency  f |[10Hz
Irradiation time ti |lsec

Power

InSb INAS fem[—) FSupply

Ge filter | / (TX.
Condenser (BaF2)

Chalcogenide > Ap| ‘ ﬁer
lAmplifierf

/
/

L

TP fiber Laser

Machine

Degital
Oscilloscope
Fig.1 Schematic illustration of two-color pyrometer

—231—

NI | -El ectronic Library Service



The Japan Soci ety of Mechanical Engineers

32 BYRLBHIZKD TP 77 A /\EIFDEEEL

Fig. 4 1ZNd:YAG L —F Z#HE UL X TV E UBE LK
ORFEE R L 7 7 A NEROBET L OBEGEERLZER
TH 5. Fig. 4(a) 1T UV AiEr=100us, Fig. 4 ) i3 VR iE T
=A00u s IZRBITFTDV—FTRXNVFEENTF A—F & LTIZIRE
BIERRTHS. TP 7 7 A NERBFOBT XN X OEE
% Table2 IBITBAREBEMHET 1% THD. /7780, B
NAL—FEEBORLBHRTAZ LIZE Y 7 7 4 /LT
DEEIZREIETF LTV, Fig. 4@ 128\ T, L—F=
FVE E =100ml/pulse D5 TIXREEE n =1 TiX 2250
TCThHoTET 7 AN OBEL, n =100 THX 1750 C %
TETLTWA., ¥z, BE T RLX E OB, TP 7
AN CRATHIBIEML TS, Zhik, Fig 4(b)
THRBFEOEMZRL TV,

Iz, Fig. b i3I8 2 (Attenuation Ratio) AR /35 A —4& L
LCHRHEEEr 7 7 A NEROBET L OBGRERLEME
BThHD. IV AET=100ys, L —F TR/ E=400mJ TH
FELTWD. BEE AR =21%I2BI1T 5 TP 7 7 A /\Zelih CEt
BB INT- XA X DOEAIL 7%, FEREIZAR=12%TIL5%
ElroTNA.

7T 75, n=11281T D AR =21%T®D T=2905" CIZx L
T, AR=12%TD T=2635"C & 72> TW35. ¥£77, n=100 TD
T 7 A N EIY, AR =21% T T=2475" C, AR =12%TlZ
T=2020" CETHETLTWS. LER-T, BEROHEMZ
FENT 7 A NEROMIBERT B0, 77 A4 /R TH
ETHEBITREL 5.

Fig. 6,7 ix L —VRHNEEDOEWICIL D7 74 N\ EHmED
SEMBERERTHD. n=1D8, Fig. 6l R"T LI T7 74
FERERIITT O AR E R -2 £, FERICMOBFEAELT
WAMN, n=100 TIXFig. TITRT X527 7 A _EHOFIR
EHEERICR Y, 77 AN T HFRA~DHEREF L.

4, £
4-1. T 7 A N\EHDBEEL

TP 7 7 A NREHOEE, £4&EI1ZB8VWT1500° C L E
LIEFICEB L 2o, AMFETHWARET 74 NOFEK
X 1900 ° C?, A1 2940 ° COCThHD. FRUNBHEDT 7
A W Fig. 6, 1R T X 5 icEm N ISR R OB ERE L T
WA, BEFEERIEIZY L EZ L.

500 . 500

14005 @ (b)
400 400 4
E 0 ‘403mv | E 300
- N g .
g 200 1 / \ £ 0 r=400us
H / ] i p—
100 ‘ / wl | 170my, \\_
om/ . o ‘
0 200 400 600 800 1000 0 200 400 600 800 1000
Time(ys) Time(y s)
(a) Output voltage of pyrometer by InSb,
(b) Output voltage of pyrometer by InAs
Fig.3 Trace of single pulse laser
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Fig.4 Alteration of temperature (Stable pulse duration)
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Fig.5 Alteration of temperature
(Two types of attenuation ratio)
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(a)overall view , (b) enlarged view
Fig. 6 SEM photograph on Si02 fiber tip, (n=1),
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(a) overall view , (b) enlarged view
Fig.7 SEM photograph on Si02 fiber tip, (n=100),
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