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Measurement of Thermal Conductivity

of 2 1/4Cr~1Mo steel by Laser Flash Method

* * *
Jun Kubota, Shigeru Kamata, Yoshiyuki Takeuchi,

Mashaaki Kuriyama, Tsuneo Tsuchiya, and Kazuo Kawamata

Abstract

In the sodium heated steam generator, the heat transfer coefficients
are very high and thermal conduction through the tube walls contributes a
large part (30~60%) of the total conduction between two fluids. Therefore,
we must have available accurate value of thermal conductivity for analysis
of all kinds of performance test results and design calculation and so on.

We measured thermal diffusivity and thermal conduc't.ivity of
2 1/4 Cr-1Mo steel by laser flash method. Test pieces are made from heat
transfer tubes of Instability Test Rig (I.T.R.), 50MW Steam Generator
(No. 2 evaporator) and Ni-Nb stabilized steel.

Results of measurement by laser flash method are agreed with the data
of ORNL within 2~5%. Experimental equations of thermal conductivity by
the least square method are as follows.

2 1/4 Cr-1Mo steel (standard steel)

-5

2= =3.0199 X 10™° T&> + 2.9766 X 10~2 Tg + 25.80T1

Ni - Nb stabilized steel

2 2

= =2.7T13 X 1072 Tx 2 + 2.7649 X 102 Tg + 24.1383

%  Oharal Engneering Center 50MW Steam Generator Section
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{a) QGeneral view

{b) Test Section

A Photograph of Laser Flash Method Rig




PNC TN941 78-04

T HBRERBET (x, t)ConT, ROEHRBLA L,

Q o nwTx —n®r?
1+2 % cos( )exp p Kt o
pCpL n=1 L L :

(21)

T{x, t)=

T, K | BEHEE (afs?)
Q BERzZir¥—%E (Ja?)
p I HABOEE (gar®)
Cp @ HBAER (Jg 'K
L #HAHOEZE ()
Th B,
V=¥~ R, AHER (x=L) OBE LAFRBE 4Ty O 5 CET 5 % TORN
Bty (sec) ELT21XEEHFRERIABLN B,

K= cis™? -

nzt% 2 B

1.371L° 0.493L% '
=i (SR L) crerreererrrenrennees (2,2)

BUHEKERE DL, BEHFE L (kcal/ mhrC) T3 Cp (kcal KET)E HER
y (k&/nf) X b, 23TRS %, ‘

A=K GP T DT D T T T T PR TTR T (23)




PNC TN941 78-04

3. A B H OH

FAECAE LARBRB 2R3 1 CRTo
C e TEBICRIEL £O@ C—1, D—1, E-2 #F T3 b, HEHHOSMICL > T
EIETE R Do o
ERBEHORARERS 2 ILRTo
S OB KO 2 B ICAHT TR L %o
(1) EL i
EEORME N LT O H L TR LA BAEBFEORMICE L TRHSETL
o BIEHRO FEHEHEREL R 3T T,
@) F e A B L 28
ABRCEFE AT 2 b ¥—xd, HARBC S TS, 2HELE, &

BB £1T o %o
@ EBELE
EMMIHE, BEROBRARINTVWILOT, 7+ »ERX bEIERS,
FBREfTS.
b EELE

MBEEV—¥F - R LoTELLNBOT, V¥t RBESRGICERK
%, EEH-CENT 2D, FA P E—-2%KEKd. g.f(dry
grafite film) 2 HERBFC IV H—KHBEI 2, (HL, LBAOEH
EF Glassy Carbon2 v ) a¥ 7)) —R KXY MHELK, )

(@ BABWERM
FAIE—XEFOREHAOADRENERET 2, REHIRENOK
X2 mAinearvREr iyl LRE, BEEEEBLTCS e ORBLEL

FRIPE—REBMMELCA— Ny YardzrTF 470 THAEEE D,




PNC TN941 76-04

# 3.1
T/P 4% * @ F # o @ @8 &
C-1~3 ITRRAERAE 7 v 2 MTEEST 3
C—4~6 R E T 3
D—1~3 50M 2 E5#ARET 7 v 2 N L HEREST 3
E-1~3 ZELH " 3
323 2 Chemical Composition of the test pieces (%)
C |Si | Mn | P S |Cu | Ni | €r | Man | Nb
C—1~3 010 | 040 046- | 0018 | 0.009 | — — 220 097 -
D—1~3 011 | 044 | 048 | 0020 | 0007 | — - 218 096 -
E—1~3 004 | 034 | 061 | 0008 | 0015 | — 054 | 230 1.03 061

ITR-78—0002
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%33 measured value of thickness of the test pieces
Test Piese /& 1) (2 (3 (4) (5) measured base

1 +23 +25 +23 +24 +25

A 2 +24 +18 418 +25 +20 2,190 (mm)
3 +28 +30 +28 +29 +30
1 +07 +04 +01 +11 405

B 2 409 +06 +11 +03 +08 2190 (mm)
3 —-30 —23 —26 —29 —z%
1 —15 —11 —17 ~16 —13

C 2 —16 —09 —08 —23 —12 2190 (mm)
3 —-09 —01 —07 —04 —04
4 —14 —06 —06 —-12 —05

C 5 —35 —34 —36 —34 —33 2190 (mm)
6 —26 —04 —17 —11 —13
1 —16 —17 —16 —15 —16

D 2 —~16 —14 —13 —18 —15 2190 (mm)
3 —29 —31 —45 ~16 —30
1 —11 —02 —05 —06 —~05

E 2 —06 —190 —08 —09 —10 1.830 (mm)
3 —04 —04 —01 —06 —04

(unit:1,1000m)
measured paint
@
® ® @ D=1005
@

ITR—78—06003
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B 42 Temperature decay curve of the back face of
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