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Research on Measurement of Infrared Thermograpphy under
High Temperature Condition

04", HIYS?

Jun-Sik Lee', Jae-Wook Jeon?

{Abstract)

This study conducted a measurement method of high temeprature conditions using
infrared termography. All objects emit infrared light, and this emissivity has a
significant impact on the temperature measurements of infrared thermal imaging (IR)
cameras. In order to measure the temperature more accurately with the IR camera,
correction equations were derived by measuring the emissivity according to the
temperature change of combustible metals in a high-temperature environment. Two
combustible metals, Mg and Al, were used to measure emissivity with changing
temperature. Each metal was heated, the emissivity was measured by comparing the
temperature with IR camera and thermocouples so that the correlation between
temperature and emissivity could be anslyzed. As a result of the experiment, the
emissivity of the metals increases as the temperature increased. This can be
interpreted as a result of increased radiation emission as the thermal movement of
internal metal molecules increased.
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Fig. 1 Schematic diagram of emissivity measurement
with temperature change
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Table 1. Thermal properties of Al and Mg[14]

Combustible | Melting Boiling .
metal point(C) | point('C) Emissivity
Al 660 2,452 0.1~0.25
Mg 650 1,110 0.3~0.8
71 F49 5= olE|(heating plate)s

o]t 7t ARl wE A 258
3= dlole|EA(data loggen= $4slsitt. A9
AR A AR Alme A SRR Al 24417

Fob AZSI] A3l Desiccator o Hybect &
Az Alm B9, Al yRet off 225 44
stA A sl Al NT1-T3)E ARSI,
Aol FL3 Xl R 7hdlzke] 284S §*

AZIE LR g3k oF SE B9t [HE A
§3lol, 50° C Hor 2Lg FA3L A
1 [E=79F R }HﬂﬂH C% a3t o5

7] dlole] UXolng

+k= SEE Ol%ﬁ}m_, 7tE A2k wE

Adf & HolE dlolg=AR £3813l

ne

22 Y5 02 59 44

2 248 S8
S|
4

E’il ool FahE=

BHE0MO ot &

e

AA| 2= Ahgo]oi(Sapphire), Al2HFHGe), A
SD), BZrAZnS), HASiO)sel o, &
AFolld= Fdee] Ao Fikgoe] 7MY &
481 Ahto]olE IR Window® ARE3HATE.

Hoh Qe it 2% olu|xE 4L 9
3 Fig. 29} o] WA Wakgo] 191 B4 B4
A (Blackbody calibration sources)E ©]-8sto]
50~400C HfllA IR 72k BAgsich ol
AA| Adegat Fdet Aol Sapphire Window
E 9IXAIA IR Counts Fol mE £wzke HA
sk}, 2|3l 2592 Non-uniformity Correction
(NUC) Xﬁ“ﬁ‘% AAJRtt). of7]A NUC:= 2%
ZU =S A $f AR EE V1o R

dARog olAE Algx B

E_'—J—L

_IIN'

—_

o] X|(Fig. 3(a)7} Shpphire Window ©f 2]
[Re] =7} HiAfE|o] AJHE| Fof Fato] A5t
A gkot, NUCE A¥shd Fig. 309 193
o] #et FW 2k omAE LA the
o dAd] &= dlolHE o]gdsle in-situ
B2 H2HoE R &% oJH|RE o|83sr

At 2 AYoA= SUS316Le] Hat T}

N
)

ox
o
e

L

o 4y kT M o
39

©7h 02mm 9 ohEd BHFg. 3@)E olf
8ol 300~500C 714 WARS Z4stel B=
s F3e9

' Sapphire Wlndow Temp. Controller

High Temp. Black Body
Calibration Sources

IR Camera

Fig. 2 IR camera calibration set-up with block body
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