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Measurement of Thermal Coefficient at High Temperature by CW-Laser
Speckle Photography and Image Processing

K.S. Kim*, J.S. Choi**

ABSTRACT

In resent year Laser Speckle and its development have enabled surface deformation of
engineering components and materials to be interferometrically examined. Laser Speckle-Pettern
Interferometry Method is a very useful method for measuring In-plane components of
displacement. In measuring thermal expansion coefficient, the various problems generated were
established, and the measuring limitation examined. Metarial INCONEL 601 was used in
experiments. Specimen was heated to the high temperature (1000C) by doing current to the
direct two specimen.

Then, those problems appear to the influence of back-ground radiation by the heated
specimen, the influence by air turbulence, the oxidation of specimen. The color monitor and
interference filter prevented the back-ground radiation by rad heat. The oxidation occuring
in specimen itself was not generated by the being acid-proof excellence of material INCONEL
601.

Yet, in this experiments, the serious problems are the oxidation of specimen and influence
by air turbulence. By more reserching these problems forward, it is helpful that the thermal
expansion coefficient of many materials is directly measured under high temperature.
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Fig.1 The basic optical system of speckle-
pattern interferometry system
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Table 1. The characteristic chart of INCONEL
601

Specific Heat 0. 106cal/C
Density 8420k /m
Melting Point Range 1301~ 1368C
Electrical Resistivity 118. 002 -cm
Young's Modulus 21000Mpa

Table 2. The chemical composition of INCONEL

601
Ni | Cr | Al | C |Mn} S Si | Cu
% 58.0121.0¢ 1.0 (0.10| 1.0 [0.015]0.50] 1.0
~63. 0|~25. 0| ~1. 7 |~max|~max|~max{~max|~max

Table 3. The coeffcient of thermal expansion
of the INCONEL 601

T 21 93 | 260 | 538 | 816 | 1033
X107 - [13.71146]153(16.7[18.4
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Table 4. The measuring results of INCONEL 601
Temper- |Current |Electric |Current |Electric |Temper- |Current |[Electric |Current | Electric
ature 1 |Transfor-| Current | | Transfor- | Current 2 {ature2 | Transfor-|Current ] | Transfor-| Current 2 Fringe
mer | mer | mer | mer | k= Space
(C) (A) (A) (0 (A) (A)
30 10 0 0 0 45 10 2 10 0 226 72. 49557
125 10 0 18 0 140 10 2 20 2 262 62. 53434
247 10 1 25 0 263 10 2 26 4 280 58.51428
304 10 2 28 5 324 10 2 28 5 390 42.01025
421 10 6 37 18 435 10 5 38 19 274 59. 79560
513 10 10 39 20 529 10 10 39.5 20.5 309 53. 02264
616 10 11 48 25 624 10 11 49 25 207 79. 14975
723 10 20 57 30 735 10 20 58 31 294 55. 72789
806 10 25 63 35 818 10 25 64 35 295 55.53897
908 10 32 71 41 914 10 32 71 42 205 79.92193
1004 10 40 79.5 49 1010 10 41 80 50 157 104. 3566
1184 10 43 85 57 1196 10 43.5 86 58 296 55. 32684
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