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Effects of heating atmosphere on selective oxidation of a
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Abstract: To research potential of applying local dew point technology on Al-bearing high strength steel, effects of dew
points during heating on selective oxidation behavior of a C-Mn-Si-Al steel were studied through a hot-dip process simu-
lator (HDPS). The dew points during heating were set as —10, —20 and —50 “C, respectively, while the dew point dur-
ing soaking was — 50 ‘C. External surface of as-annealed steel samples was characterized by SEM/EDS. Alloying ele-
ment profiles were detected by GDOES. Kinds of compound on the external surface were identified by XPS. As heating
with the dew point of —10 °C, little oxides could be found on the external surface and remarkable internal oxidation of
Al could be found. As the dew point during heating decreased to —50 C, much more oxides composed with manganese
and aluminum were observed on the external surface. Therefore, high dew point during heating extremely suppress en-
richment of alloying elements and formation of oxides on the external surface for the C-Mn-Si-Al steel.
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Table 1 Chemical composition of C-Mn-Si-Al steel %

C Si Mn P S Al

0.15 0.15 1.5 0.02 0.007 1.3
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Fig.1 Morphologies of C-Mn-Si-Al steel surface with different dew points during heating
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Table 2 Chemical compositions of C-Mn-Si-Al steel

surface %

L PO (A Si Mn Al 0 Fe
—10 1 0.08 1.72 1.10 - Hoar
—20 1 0.23 2.19 1.97 - Ha
—20 2 0.45 8.36 1.44 6.88  H4
—50 1 0.34 2.10 2.07 649  I&
—50 2 0.50 8.87 1.70 827  H#A&
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Fig.2 GDOES depth profiles of elements on surface of C-Si-Mn-Al steel with different dew points during heating



&3

FOLBL, 2 AV GO C-Mn-Si-Al i SR IE PP AL 1 52 - 69 -

YR, 25 T an e 3 Fr oo Bl 0B 1) A4 R A
JEMN—5042 @3 —10 C, TH S cEN EE
W o PR R B, WL 3 (@) T, IX R R B e &
(1) HE R B A I A B < 4 R R T T v

ok o T B AT A 18 v 2 DA Y% P32 ) Bt 5 A I 5
st B AR T BT A& 3 (o) i, IX AR W BB
TN ABE RS e Ui ) P, AR AT G 3R L
AL AT ) o

30

) 150 [@)
25 =
160
20 |
= [ e
o aAl = 140f
= 10} EP(
R 20k
e &
']4‘]_31 bl 40 F
@ 2f
. -—, 20|
-— = .
0 1 1 1 1 1 0 1 1 1 1 1
-50 -40 -30 -20 -10 BEEE/C -50 -40 -30 -20 -10

(a) s

(GO

B3 MRIEGDOESHERITHIKAHRAGETRERE

Fig. 3 Enrichment of alloying elements on external surface of steel due to GDOES analysis results
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Fig. 4 XPS spectra of on surface of C-Si-Mn-Al steel with different dew points during heating
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Table 3 Spectra peak of alloying elements on external surface and corresponding compounds
) “itrfigleV »
& Al /1 C AL VILLIES
Mn 2pi» Si2p Al 2p

—10 640.4.641.8 101.4 - MnO.Mn,0:s. SiO,
—20 640.4.641.8 101.6 732 MnO.Mn,0:;. SiO, ALOyAl
—50 640.6.642.1 101.8 74.2 MnO.MnO. SiOy:+ ALO;
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