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Measurement of Flush Temperature of Ceramics Irradiated with CO. Laser
— Application of Two-color Pyrometer Using Fused Fiber Coupler —

Takashi Uepa, Takahiro Irivama and Tadaaki Sucita

A new type of Infrared Radiation Pyrometer using a fused fiber coupler is made, and its characteristics are
investigated theoretically and experimentally. This pyrometer can be applied to measure the flush temperature of
a small area on ceramics (PSZ) when it is irradiated with CO. laser. In this pyrometer, the infrared rays radiated
from the object are accepted by an optical fiber, and divided into two parts and transmitted to the two types of
infrared detectors by a fused fiber coupler. The temperature is obtained by calculating the ratio of the output
voltages from these two detectors. The characteristics of this pyrometer are as follows. It is possible to measure
the temperature with controlling the disturbance of the emissivity. When the object has a surface of uniform
temperature, the measuring temperature does not depend on the size of the object. In the case when the object has
the distribution in temperature, it is possible to estimate the maximum temperature correctly from the experimen-

tal results
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Fig. 1 System of two-color pyrometer
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Fig. 2 Frequency characteristics of amplifier in InSb-pyrometer
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Fig. 3 Influence of emissivity on output of Ge-LR.P
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Fig. 4 Influence of emissivity on output of two-color pyrometer
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Fig. 5 Calibration curve of Ge-InSb two-color pyrometer
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Table 1 Characteristics of fused fiber coupler

Graded index type quartz fiber

Core diameter, d.; 100 x#m

Cladding diameter ; 150 #m

Refractive index of core (peak), ni; 1.47
Refractive index difference, 4 1.9%
Numerical aperture, NA . (.29

Divided ratio . 1: 1

Loss . 0.18dB
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Table 2 Physical properties of PSZ

Density, p:5.9%x10°kg/m’

Melting point ; 2 500-2 600°C

Specific heat, C ; 480 J/kg-K
Thermal conductivity, k.3 W/m-K
Thermal diffusivity, e 1.1X10°°m

2/g

2100
[©)
° 2000
o 1900 4th power-distribution
5 | T .
= Tc=1810°C
5 1800 Tmax
E— L o lpm’ 4th power 2nd power-distribution
b Tmax=2000"C
2 1700 Ro=0.25mm Te=1660°C

I Ro r
1600 L + + :
0.01 0.1 1 10

Measuring distance mm

Fig. 8 Influence of measuring distance on temperature measured
by two-color pyrometer when object has distribution in
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