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Dispersion Hardening Mechanism of Y,O; Dispersed Ferritic Steel at High Temperature

Akinori Yosuizawa, Takeshi Funra, Fuyuki Yosuma and Hideharu N akasaiva

Synopsis :

The threshold stress for high temperature deformation of Oxide Dispersion Strengthened (ODS) Ferritic Steel was

measured by stress abruptly loading (SAL) test at 923K and was compared with the Orowan and void-hardening
stresses calculated from dispersion parameters. It was found that the threshold stress obtained by SAL test decreased
from the Orowan stress to the void-hardening stress as the time elapsed under load. Therefore, it is concluded that the
originating mechanism of the threshold stress comes from the Srolovitz mechanism in this steel. From these results, the
origin of strength anisotropy of ODS Ferritic Steel are discussed.

Key words : steel for elevated temperature service ; plastic deformation ; creep ; threshold stress ; Orowan stress ; void-hardening

stress ; oxide dispersion strengthened alloy.
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Table 1. Chemical composition of ODS rolled sheet.
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Fig. 1. Examples of recorded load and displacement time curves of the ODS rolled sheet specimen at 923K.
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Fig. 2. Histogram for the size distribution of Y.O;
particles in the ODS rolled sheet specimen.

Table 2. Dispersion and related Parameters in ODS
rolled sheet.
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Table 3. Orowan stress and void-hardening stress
in ODS rolled sheet.
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Fig. 3. The relation between creep stress and

instantaneous strain of the ODS rolled sheet
specimen at 923K.

o, /0o =0.85 0 FEHICEG, 2NHLDI LD, LEVE
TR HAMERORHOR@EE L b iiBfhLicbDLH
Litd, 2DL 3L svinho&EE, BT LOERMD
INWAE 10 2 IR S PR TR AR AR DY VR (52 [OF X I AMEECE
BT A LTS 5,

BN LR FOMBEERICIRFNR LG AR L 23D 2 53,
AT OMEMER TR O TS AEE I A 0 — 7 %
WDh 5 BRI O FEIEENC £ 2RI 0B A K, B
Tiruw vy YEEOTH 5 8500 LR D5 HEFHAAE
Rk & BHEB O R 3~ 0 RMRILEAHEZ 5 2 L s &
o> THRLF ETOEMDIR TS ORMLAE U 2R, Rk
TWHHELLZ & > THEMD ABEMD & 5 C{EAT 5 2 L (1S
doT#Z B, 22T, b LEAYESCEI VIRV
VR e h 2 BT 5 L, B ERFOMAERERIF
HETH Y, BEOE L L b RS L, HAEEM
DIHINRCET 22 Ltk b, ZOME, Lsvinhid
Aa—7 VEhh 6 R4 Nigfbin i o &b 5, KRIFFRT
BoNLICRNOEMIE I DL S BRI LR T DA
fEROE IO L T2 8D EELZ LN, Y,0.2FT 5
7254 VDL ECIGHE 2 ) —2%MUD L 5 LENY
HBZ 05 ARMTTIR, R4 NBLchTh 2 LERSN
%,

4. BE

4.1 HAFREHD ) -—THEEENRSMHE

Fig. 4 13 AHFFRC O 7o B AR & TR AL
% (Table 4 (2/”"T) #F T 50DS7 = 74 bRBREIEEE R
TEMF D Bidih 2 ) — " BErakBR £ WIE 2 Y — BRI sl BR O 4
RTH 52, e T NDSTAFD S HIIFig 4 fomL e
WBOTH L, NEMEIZHEEHRESL Y bFL (B2 LD
T B AFRCEL VY0, 2FT 57274 MEDOL &
EHEEA NN TH2 2 EPHLH LR 52D T,

70

o>

Time to Rupture / hr

Fig. 4. Creep rupture property of the ODS tube
specimen at 923K!2.

Table 4. Chemical composition of ODS tube'?.

(wt%)
Fe C Ti W Y O N Y,0; Ex.O
bal. 0.045 0.52 2.81 0.27 0.18 0.015 0.34 0.113
25
Total No. = 280
% J
7
Sis| ] -
g ]
[
k<
[3]
-4
5T J
0 | — — =
0 1 2 3 4 s 6 7 8 9 10
r/nm

Fig. 5. Histogram for the size distribution of Y,0s
particles in the ODS tube specimen.

Table 5. Diﬁpersion and related Parameters in ODS
tube.
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