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Table 1. The thickness of specimens

Inconel 601
0.787mm

Nicrome
0.25mm

Material | Tantalum

Thickness
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Table 2. The characteristic chart of Tantalum

Density 16. 64g/cm
Melting Point 2,996C

Boiling Point 5,429C

Electrical Resistivity | 125X10 % Q-cm

Table 3. The characteristic chart of Inconel 601

0.106¢cal/C
842g/cm’
1,301—1,368C
118.0X10 ¢ Q-cm
21,000kg/mm’

Specific Heat
Density

Melting Point
Electrical Resistivity
Yong's Modulus

Table 4. The characteristic chart of Nicrome

Specific Heat 0.106cal/C
Density 8. 41g/cm
Melting Point 1,400C
Electrical Resistivity | 108.0X10 ¢ Q-cm
Yong’s Modulus 21,000kg/mm’
Tensile Strength 70kg/mm’

FHE AT 2=71x 71hst7] Yl

2 o
4
il

okt s}, w3 o
& X2k ESPIY %
] }:1 2= )k] C ;§§ Ty 251
o] ZAEFE Aol WA
100A%8] <t 714
Adste AP Al
T¢ G2 &8
chromel-alumel €At 93 Esl% 0.1C
o eEAlE £X3u LYo FYsle
oM WAl A2 Qg

~

ok 2>
e tlo Ay
e
lo
N
N
)
ok o

N
2
i
o
o “l)
O

4

i)
Ty
8]
r>
) =i
olo
°$‘1‘~

B NSO X
a
&
=
>
S
mE ofp

2 0 o
N

1o
flo
k1
s
e
o
-1n:

lens 1 sgpatya)

Fllter 1

Mirror |

dirror 3  Interference

U/ Pllter

Mirror 4

Lens 2

Fig. 5. The optical system



S L 43N, @
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Table 5. The measuring result of nicrome

Temperaturel Temperature2 Temperature Average of Coef. of Thermal
Difference Temperature Expansion ~
(©) (© () () (X107%/C)
140.0 163.7 23.7 157.8 15.159
248.5 263.3 14.8 2565.9 15.851
346.2 360.0 13.8 353.1 16.444
391.8 4124 20.6 402.1 16.828
443.1 4589 15.8 451.0 16.807
491.2 509.2 18.0 500.2 17.888
541.0 560.0 - 19.0 . 5505 19.343
593.3 . 6074 14.1 600.4 19.818
694.8 706.5 11.7 700.7 20.810




BTG ER G

Zol A2l speckle AFREI  AFEtol A9
ESPIo] ¢)& Z=zlel vlwabd ESPIol <3
Ans A4 HedS de 2dA ¥
Atk oIRE speckle AR e] A$ speckle
S A Ao =F3te Fob 5%!&’—‘1?1 a
o] doixEe Ao Hlsl ESPIY BfolME
7k el specklest ol A tﬂ%‘% =25
Aol7] W&o 1 Ael &x WEolu
o] vl 4 Wseg AAF el Aot
AZg & QU

RE A Hy
r.EL

Nicrome, Inconel 601, Tantalum® 37}A
Azl PEHA AL Photo. 40 HERH L
o A4y A3 gy e F1E & F UAd
o}

1) Nicrome

Nicrome?] &% Z#& Table 59 Fig. 61
YERH O}

x10

¥, 5
— ¢ ESPI
L o n
S Handbook
e
o
.8
2]
o
8 7 °
s
m
I
g 22| o
= ¢ °
= 0 ® .

L
3 o o
Y ‘oo ®
‘E ad oﬂ
Q ° 5
(@] ou ®
]
12 =
0 too 200 300 400 So0 600 700 80
Temperature(C)

Fig. 6. The measuring result of nicrome

Nicrome®l] 1oJAx = 2k 700T7R] who] &
48 F gden g& A5 v 4 =
FHo] 7 x7E 433 vt AL Abe
AMe ARG E¥H7F JebEA T 500CE
dod FH3] 549 7IA %7 Aty
700CE dow EFHe Bdo] Ao &

S 450CH A AJHH FHe As}
AlZEQon2 83 A3y} APE 3 =
A3 Aiolmg o §00CANA 1A1ZE o)A
A7 A SHPANT Ao w3l
A [,

EFH7F #EHA &ud AL Nicrome
o] tt& AFol H& BFAI ke AL A}
E7] "ol ZFR FAo] ¥m 9B
559 T 3L wty] mFole} Azt
"ok &FAVE ¢F7] "Eo] AJdH HWHe
ST WEo A HHY AHN 74
EFHE 45 F g0 A= A 2
ozt Azter}. 9% AEZ9 o] gle
Fo A sty AT A FHY A
7tdol ARE ARl E BAlshE o B
o)A &E& AR MFTE AAY F+ AN
°oug o3 Y& W Fojgt M.

2 g M e 700To 4 &xoA 7H4
E5HE 48 + %i‘kizl'ﬂ 9 AL A
@ﬂdé A}%s}“* F0 & 2xE7A &Ho)
7Fssheet Azhech

2) Inconel 601 _

Inconel 6019} &% ZA}E Table 6} Fig.
70l JER T

x10*

%
o
~~
© | oEsm
Z  ®r Acatalogue of nilaco corp. 1
£ °
[Z2])
=
3+
5o
[ °
o
g o
& i o
= .
—t
o o
w o]
g o © & 0% o
o I5r a
A
" e
100 200 300 400 500 600 700 00
Temperature()

Fig. 7. The measuring result of Inconel 601



it

oA ESPI o &

Inconel 6012 WAtsldo] w2 AE2M
g §AAA Aol ARHEE FH
o8 dos|A get. FAE 0.787mm=
& Asd v FAHRL &% HEe £
T AUk 1 oo 700C o] 1o
HA g AZe 4 790 28EHe
A)7to]l Z A% Inconel 6019 B3
d&zo g AT Inconel 601 HFH
7F O AR 28] o]FolBE AFEAHY E
%ol AX F7e o ¥ AFAY
2& HFo] Ad Aoz AZE. 700C
ool M AldHe HYGo] HaAnz T
A filterE AMEFon 2 A3 FAHF
data®] ZEZ o] YERTh A filterE

AFE-3HH camerad] H 3| FEFo] FHojAm

Table 6. The measuring result of inconel 601

o] ERZAT A B¢ A7

Vol.13, No.2(1993)

2 Y 54 AAY =7t Assia &
79 contrast® A3t )

T3 371 2@ s contrast7} vz
Z5Y e #E37) oJPA HEEZE contrast’}

Fe 27YE Q7] gANE 49 A3
exdlg AANN 2%y 4L 2A @

g a7} ek Inconel 601914 = 10~15C A
F7F FAR AV HojABRRE et
o 93 FHA exw HHAHLE A
t}, o]# o] wjFo] datad] EE2Ho] A
A Aoz AyztHL

o]’ge] Aol 9t EH A7} ol FxE o
OAE YA TERE & F AT AF L
718 AHEEHH AxAHE HrtE F dg A
o7 Alg ")

3

Temperaturel Temperature2 Temperature Average of Coef. of Thermal
Difference Temperature Expansion

(©) (©) () () (X107%%¢)
106.3 124.3 18.0 1153 15.318
1819 198.0 16.1 189.6 16.088
283.2 305.1 21.9 294.2 17.092
488.5 500.7 12.2 496.6 17.814
499.4 508.3 8.9 503.9 15.772
531.6 545.5 139 538.6 16.230
600.3 608.3 8.0 604.3 20470
607.1 618.3 11.2 612.7 15.815
680.4 688.4 8.0 684.4 21.932
720.1 7334 133 726.8 25.000
763.1 770.3 7.2 766.7 24.137
765.5 771.6 6.1 768.6 28.494
770.6 776.0 54 773.3 33421
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Table 7. The measuring result of Tantalum

Temperaturel Temperature2 Temperature Average of Coef. of Thermal
Difference Temperature Expansion
(©) (©) () () (X10 %)
24.3 62.5 38.0 43.3 6.895
76.9 136.1 59.2 106.5 6.998
134.4 2131 78.7 173.8 7.004
264.1 325.3 61.2 294.7 6.966
388.5 433.7 45.2 4111 7.022
480.9 527.7 46.8 504.3 7.235 .
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Abstract  Electric Speckle Pattern Interferometry (ESPI) using a CW-laser,

a video system and an irr;age processor was applied to the thermal coefficient
measurements on free thermal expansions at high temperatures : ESPI provides
the distribution of in-plane displacement resolved in a preselected direction.

ESPI retains the merits of little or no surface preparation, no contact with the
surface and the real-time presentation of interference fringes. Appling ESPI at
high temperatures, several problem which caused the reduction of fringe visibility
were encountered. The problem on the turbulence in the hot air surrounding
high temperature objects will be solved by using a vacuum chamber.

The background radiations from the objects were suppessed considerably by an
interference filter. The problem on the oxidation of the object surface could’t be
solved. The interference fringe, whose spacings were calculated by FFT to avoid
human error, were observable up to 800C. The results measured by ESPI were

nearly equal to the data which have already been published, up to about 800C.



