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Effect of Cr Content on High-Temperature Oxidation Behavior
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Abstract; Through oxide weight gain experiment, SEM and XRD analysis, the effects of Cr
content were studied on the high-temperature oxidation behavior, the microstructures and phase
compositions of oxidation scale of a high-manganese austenitic twinning-induced plasticity
(TWIP) steel oxidized at 700 C for 8 h. The results show that with increasing the Cr content, the
anti-oxidation ability of this high-manganese austenitic TWIP steel increases. When the Cr content
is 1. 13 wt% , the mass gain of the steel oxidized at 700 C for 8 h is about 30 wg/mm’, while the
Cr content increases to 3.95 wt% , the mass gain decreases to 3 pg/mm’. Moreover, with
increasing the Cr content, the compactness of oxide scale increases, and there are significant
differences in the composition of oxide scales.

Key words: austenitic steel; TWIP ( twinning-induced plasticity ) steel; Cr content; high-
temperature oxidation; oxidation product
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Fig. 1 Mass gain curves of test steels with
different Cr content oxidized at 700 C
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Fig.2 Curves of the mass gain rates for the test
steels with different Cr content
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Fig. 3 SEM micrographs of the test steels with different Cr content oxidized at 700 C for 8 h
(a)—w(Cr) =1.13% ; (b)— 3a TIFHERR AL LL; (¢)—w(Cr) =2.35% ; (d)—w(Cr) =3.95 % .

AL RO Ao R AUTE 4 2 TR B ARk
Ny K= L RTLE o w1111y 1 4 o s 1
B AT B B B [ R 4T A — AP B,
¥ S AL R AE B A R TETE s, A R ]
DAARZE AT W T4~ 20 R - (DS S ny , A 46
&g/ A ALY 5w AN A AL S AR S T Q4% it
AL AE 4 Jm SR N T 2R M ORI RN 4 5T ik
SEAL ARSI R A . AR S B v
ALK 4 e 5 A R S S A SO0 3 5
AP B DL AT, 24 Cr A9 R BT 2. 35%
i, TR ALY R S B, 2 S S AR
o7 5 He A 1 e R A AR BR AL T R AP
WA PR SR B N 25 ) AR A T, Jr LA HL SRR
R H, Y Cr MR 1. 13% B,
AL T 9 SRS el A5 S AR BB 9 000 %) s 1 ) Joe 4™

AcroPDF - A Quality PDF Writer and PDF Converter to create PDF files. To remove the line, buy a license.

LY R TR AT 2480 S50 X (Cr 1Y T &L 53 40 R
2.35% ) A Gy, Rk, A R K. Y Cr
B M BGR E E) 3. 95% I, TSR I A9 55 1 P
B AR 7 B0, S B N Y Y BOR 5
KA B BELAS T A AL R A — 2 AT (A
AFXSF T Al 9 1 A 74 B T B AR A i SRR
HH d AR

& 4 i 5 43 htad 700 T AL 8 h 15L
SRR S S S R T R A
RAEALZIEE R Cr fr s i AR L. K 4 h
ATLAE S|, & Cr & a4 s, s Aak i A ik
PRSI B R . 2 Cr BT & A Bk 1. 13% F1
2.35% i}, S ALY S Z & Mo Fl Fe (98 L)
2, NZIT SRR AL AT Cr B AS 4 22 AR I 1
Cr 1Y B E 43800 3.95% B, ALY 941 2 0 &


http://www.acropdf.com

% 2 2 FEBREF. Cr 5235488 KK TWIP 4R 35 8 84047 4 0 %k 187

Mn EAYZE, WZE AN E AL BAEEE N 380N 2.35% 393 3. 95% i, 5462 R
K5 ol UEF], BEE IR Cr SR, 27 pm 2FE/NE 1 pm 4.
BT AR L ) A ACZ R /N, B2 Cr B

4 FAECrEEXWM700 CEL8hFEULENTEN
Fig. 4 Element distribution in oxide scales of the test steel with different Cr content after oxidation at 700 °C for 8 h

(a)—w(Cr) =1.13% ; (b)—w(Cr) =2.35% ; (¢)—w(Cr) =3.95% .
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Fig. 6 XRD pattern of the test steel with 2. 35 wt %
Cr oxidized at 700 C
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