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Effect of Heat Treatment on Microstructure and Densification

of Oxide Dispersion Strengthened Fe-Cr Alloy
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Abstract: Fe-Cr pre-alloyed powders, pure Ti powders and nano Y, O, powders were
processed by mechanical alloying (MA), and then the as-milled powders were sintered
by hot isostatic pressing (HIP). Different heat treatment processes were conducted on
the consolidated samples. The microstructure evolution was investigated by XRD, SEM
and TEM. Voids resulted from MA are remained in matrix during HIP, but the initial
morphology is changed, and the regular small voids instead of irregular large voids are
distributed homogeneously. Voids are linked up each other and developed into larger
voids after annealing at 1 100 ‘C for 5 h. TEM images indicate that grain coarsening is
occurred with the increasing normalizing temperature, while the microhardness is de-

creased sharply until 1 050 C,
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Table 1 Parameters of heat treatment
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Fig.1 SEM images of samples post-HIP (a) and

post-heat-treatment (b)
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Fig. 2 TEM micrographs of samples post-HIP and post-normalized tempering
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Fig. 3 XRD patterns

at different heat treatment temperatures

J& iR A b S 3 AT SEM WL, A] W ) 3]
AN TR A T Kt R 6T A i LI 1 5 ) (L 4D,
FE 930 °CIE K [l iR R AR A A2 B AL
R ARAS RN 5 1F B 32 v L) 15428 B 22 0k
NGB T RIJE B 3 2 LR it T3

1E T LK B9 A ] X35

AR 1100 °C R, FLIR B k2>, H 2
R IE AR AR, AR FEL 100 °C iR
k5 hJE B R AL B G 2 HLAR AR R
5. XIS R B HLAR b AL A7 A4 b 3
Tk 1) 5 ) g

H T LA G 4 Ak AR A< B BT 5 LB SO0 £L
T By R AE HIP be 25 b # vhouft DL 3 — 20 80
b, 2 HIP Fa4h Ja 3 26 /N LR AT £ B3 7 Bk
Rz, B A BRI B R T T AR
FERW RS . A 2 LR A7 7R ) SRR 2 A A
PO ARSI A AL B A
I3 L Fie 13 A LA N T L B T HIOPE A
W BB AR KSR 1100 CIB A 5 h e . A
A 1 B T 3 R R R B RO Y
KA S AINFLAIR % 2 B AL 5 L I 45t o 2
RSERE R FLIR b F MU A & Ak i B rp s 7F
HIP $a25 J5 45 T >k IF7E A [ ) $44b B3 2
TR AEARA ., FLIIR B AE TR S e R Y BUE
B HL 25U 0 07 24 PR R Ok ™ H R

Bl 4 N[ fRob BR BET (9 SEM &

Fig.4 SEM images at different heat treatment temperatures
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Fig.5 Microhardness at different
normalizing temperatures
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