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Abstract

Fe—Cr-Al and Fe-Cr-Al-Hf alloys prepared either by arc melting or by single roll casting(melt spin-
ning) were exposed to air isothermally at 900~ 1100°C. Whisker—like alumina was observed on the surface
of the specimens when oxidized at 3007, but convoluted alumina above 1000°C. All the Hf —free specimens
and Hf—added specimens produced by single roll casting formed only external scale mainly composed of
AlLO; after oxidation at 900~1100C for 100 hours, but Hf-added specimen produced by arc melting
formed Hf -rich internal oxides below the thin external Al;O; scale except at 900°C. Most of the rapidly so-

lidified Fe—Cr—Al alloys showed smaller weight gains than conventionally casted ones besides Hf -added
one oxidized at 1100C.
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Table 1. Chemical compositions of the samples
used. {wt%)

Classification| Fe Cr Al Hf
Cl 76.2 18.1 5.8
C2 75.4 18.0 5.8 0.44
R1 75.5 19.1 5.8
R2 76.1 18.2 5.9 0.71
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Fig. 1. Isothermal oxidation results of C1, C2, R1
and R2 specimens at 900°C in air.
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Fig. 2. XRD patterns of (a) C1, (b) C2, (c) R1 and (d)
R2 specimens isothermally oxidized at 900°C
for 100 hours in air.
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Fig. 3. Surface morphologies of (a) C1, (b) C2, (c) Rt and (d) R2 specimens isothermally oxidized at

900°C for 100 hours in air.
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Fig. 4. Transverse sections of (a) C1, (b} C2, (¢} R1 and (d) R2 specimens isothermally oxidized at 900

C for 100 hours in air.

% 1100C 8 2H(Fig. 7 22)9} vl&anh v
259 ™ BRA Ho| LR2u|ibel peak= A
HBEIL 29} o-Al0,9] peakTo] L.
T3 ¥ 2 wEzy 94 1100Ce A (Fig. 8
% Fig. 9 22)3 w]&sith. XRD 2427
A & 4 %o whiskerde] 48}EL Fo Hx|
Qkgtm, Clm R1 Alde) #¢ $7]8 488
Eoo 2Pen YuusEe s wetu,
C2 N¥e g1 BB YR2AY olg=o) Hi-
rich asEo] theF ZA% ¥, R2 ARE
YA HIO7F o &= Hf-rich W

TR RS Bolx] ggith

0.5 U T ¥ 7 Y T T T T

—a-- Conventionally Casted Fe-18Cr-6Al (C1)
—e— Conventionally Casted Fe-18Cr-6A1Hf (C2)
- O~ Rapidly Solidified Fe-18Cr-8Al (R1)

[ | - o~ Rapidy Solidified Fe-18Cr-6A-1Hf (R2)

04|

o
w
Y

_:/.:'::\ gl —e—a—a_
r‘“,-

>~—

e
[¥]

s

Weight Gain (mg/ens)

- O== 0O
L omm ez fem O O B oz Bl oo o- 4
P ot ot

o==

©
s

C Qe 0"

1 alos, 1 L 1 P I IR I Y

0 10 20 30 40 50 80 70 80 80 100

00

Oxldation Time (hours)

Fig. b. Isothermal oxidation results of C1, C2, R1
and R2 specimens at 1000°C in air.
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Fig. 6. Isothermal oxidation results of C1, C2, R1
and R2 specimens at 1100C in air.
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Fig. 7. XRD patterns of of (a) C1, (b) C2, (¢) R1 and
(d) R2 specimens isothermally oxidized at
1100°C for 100 hours in air.
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Fig. 8. Surface morphologies of (a) C1, (b) C2, (c) R1 and (d) R2 specimens isothermally oxidized at

1100°C for 100 hours in air,
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Fig. 9. Transverse sections of (a) C1, (b) C2, (c} R1 and (d) R2 specimens isothermally oxidized at
1100°C for 100 hours in air.

Table 2. Weight gains and parabolic rate constants(k,) calculated after oxidation for 100 hours in air.

C1 C2 R1 R2

Temp.
C) (dn/A) k,x 10, (4m/A) k,x 10! (4m/A) kp x 104 (dn/A) k,x 10*

(mg/cm?) |(mgPem *sec™')| (mg/cm?) [(mgiem~*sec™')| (mg/cm?) |(mg?em™‘sec™!)| (mg/cm?) |(mg’cm~‘sec™')

900 0.16 1.7 0.40 16.1 0.12 3.4 0.10 0.06
1000 0.26 3.1 0.32 4.3 0.14 0.55 0.11 1.6
1100 0.29 2.5 0.38 9.3 0.24 3.0 0.40 11.1
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