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New Methods for Temperature Measurement and Their
Applications to Steel Process
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Synopsis:

This report shows three new methods for temperature measurement and their applications to steel process.
(1) The effect of multiple reflection in the radiation thermometry was theoretically and experimentally
studied, and a method for simultaneous measurement of both temperature and emissivity was developed

and applied at the color coated strip process.

(2) The self-scanning photodiode array was applied to temperature distribution measurement. The
characteristics of photodiode arrays were investigated, and the micro-computer based system is now operated
for temperature measurement of the welding bead at the ERW process.

(3) The temperature distribution measurement system using optical fiber was developed, and applied

at the exit of C.C. spray zone and under the mould.
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Fig. 1. Principle of multiple reflection.
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Fig. 2. Angular characteristic of emissivity.
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T\E gédIEpl E(’radlatlon o 0. 62~0. 66 0.52~0.55 0.27~0.31
romoter Y T (°C) 217~219 212~215 278~ 282
reflecting Py ete #—computer Ts (°C) 215~ 220 215~217 278~ 280
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motor A/D
CPU
| D/A Sample Sample  Sample
controller A B C
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Fig. 5. Examples of recorder outputs.
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Fig. 7. Block diagram of the test system.

Table 2. Specifications of the linear array
used in the test system.

Camera 1 2 3
Number of elements N 1024 1024 1024
Aperture Iy (pm) 464 425 25
Element pitch le (pm) 28 25 25
Element width [y (gm) 16 13 13
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Fig. 8. Calibration curves of the linear array as
a function of the scanning frequency.
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Fig. 9. Block diagram of Linear array System
for ERW.

Table 3. Specifications of Linear array
system for ERW.

Range (accuracy) 1100~1500°C (£10°C at e=1)
Number of element 512

within 2.5°C

30 mm (0.06 mm/element)
Min.0.08 s (Analog out)
0.5~5s (TV display)

Temperature resolution
Field of view
Sampling interval

Photo. 1. An example of ERW’s seam temperature
distribution on TV display.

Table 4. Specifications of fiber scanning
type system.

Range (accuracy) 800~ 1 300°C (£10°C)

Principle Two color pyrometer

Wave length 2;=0.85pm, 4A,=1.0pm
Optical rod 1.3mm¢, NA=0.28

Bundle fiber core : 100 pm?, crad=140 pm?
Pulse motor 0. 36° /pulse

Scanning cycle 15s
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Fig. 10. Optical fiber scanning type surface temperature profile meter system.
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