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impact-induced cracks and restrictions on upscaling component size due to furnace limitations
in SiC production. This paper discusses the development of corrosion resistant metallic
materials using two types of surface oxide films on metals. The formation of a dense oxide film
through chemical densified coating and the improvement of alloy composition with aluminum
addition have led to the creation of a-Al.O3, achieving sufficient corrosion resistance and
long-term durability in high-temperature sulfuric acid environments.
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Figure 1. Flow of chemical densified coating

method.
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Figure 2. Corrosion rate changes of various
samples with time in boiling sulfuric acid

environment.
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Figure 3. Cross-sectional microstructure and elemental mapping by EPMA for materials coated
with S-ZAC or MS-ZAC on SUS304 and after 100 h corrosion test.
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Table1. Chemical composition of test materials.

mass%

Material C Si Mn Ni Cr Mo Cu Ti Al Fe

Alloy800H 0069 029 101 319 210 05 05 06 Bal

Alloy825 0011 030 031 400 210 30 20 07 Bal.

3Al-Ferrite 0008 036 019 019 180 011 322 Bal

Alloy600 0010 028 030 752 160 Bal.

2.4Si

. 0100 244 100 396 244 12 12 04 Bal.
Ni-based alloy

Pre-filmed 0.066 142 031 610 299 20 20 03 Bal.
Ni-based alloy
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Figure 4. Corrosion curve under 40.4 mol%
SOs (g) at 850 °C.

2.4Si Ni-based alloy

B

S5um

3Al-Ferrite

S5um O

Sum Sum L

Figure 5. Cross-sectional microstructure and ele

5um

mental mapping of oxide film / matrix by EPMA

https://www.hyomen.org

L REWEAEE 2.3 mm/year 55
Teo TNLISNORENC, B REHEDRE ) -T2
B 1% 2.4S1 &H Ni #&A4 > Aloy600 >
Alloy825 > 3Al-Ferrite 78277, ZHLHDHE R
O, R AEEE o3 iR AT ABREE T Tl — MBIt
BYECENDESND Alloy600 %5 Ni JES 44
EDS, LD Alloy825 22D Fe A &M\
BeIVBMEMEICEND LTV AN ED D
Mofo, —JC, AN EICEF 5 T80 b
nd Mo ExEAE T A 2EHFLE
3Al-Ferrite (X, D> DR EFLY BiF72 0.42
mm/year DJEEIRE AR LT-, IRIZ 100 h &£
AR OB RIEETIE, BBUT 24 h BOBER
I/ NS TpoTz, ZORER, 2.451 B A Ni
A4 3Al-Ferrite ZBR\WTIE, EOMER,
0.87~1.17 mm/year L7320, &4y DiE T
FDORELRFEFAET Qe o7, — 5T, 2.4Si
A Ni FA OB HEE 1T 0.68 mm/year 72
V.S GARICLDMEENFBOLIIZ, o
3Al-Ferrite . i BHEREHIZ/NEV 0.18
mm/year 720 MHEMEIZIVZEL Tz, i
212 400 h A RER 21X 2.4S51 &8 Ni A4,
3Al-Ferrite ZfliL7-, ZOfEH, 2.451 EFH Ni
HEAGOE AL 0.34 mm/year £720
3Al-Ferrite D& I, 8L T2 SiIC DJFE
B 0.1 mm/year % F[E]5 0.04 mm/year %
LTz,

3-8. BRBsRAAEERREZOK®
ik Tk

5 (NI R&MEA R LTS 2.4S1 & Ni
FB4 Ko OY 3Al-Ferrite @ 400 h # DRz

S5um

in 2.4Si Ni-based alloy and 3Al-Ferrite after corrosion test for 400 h.

Acc. Mater. Surf. Res. 2024, No.9 Vol.2, 58-66.

63



Acc. Mater. Surf. Res.

B W O EPMA (28D eH~ o 7 fE R
Zand, 2451 GA Ni FA4ETIE, &REE
IZ Fe DIRILDFROGIL, & 2 JEHRIZES 20
um @ Cr, Ni, Si DIRALBFEOOINT, bk
ORISR TIE S BRILL Tz, — 5T,
3Al-Ferrite Tl&, #)—72EX 1 pm FRED Al
BAvEABlES =, FRA I SO
IS o7, U EOWEBLE SR>
B, 2.4S1 A Ni Z£E54 T, SiC /L7
A ERU Si LR EATE R S TUNT 19719,
Ll 2SI 400 h SV R £ B8R
R REenl HIZ20, AR A~D SR AD
RSNz, ZDOZEND, 2451 &8 Ni 654
D Si BLEIE TR\ COEM T, Mit&
PEAHERF CERWATREMER B D, ZHUTKIL T,
3Al-Ferrite Tl&, 1ERFE I DHND Fe,
Cr B LR B BIE ST, 1 pum FEE DY —72
AlLO3 B2 RO DAL TN, Z3ud, AlOEE
FRT LT /L Cr =0 Si IR =D BRI
b En7-Z&, F72 3masshEZBD Al NEH
SN T = 7AMEThH STl | A —A
TFTAMAEY Al DIEBOREE RS KED 7228 T
0 BRI 7 ALOs BRI S T=b D &
B2 OID, RO CRIZES N R
B A~D S22 AN, 3Al-Ferrite Tl 400 h f&iE
L THBIZEIN e oTe, ZOZEDD, AlOs 2
NSV IRRER S0 i T AR LT, BED DR ~D
PR A SE RIS ZENTE L IEE N2 D, —
J5C, ZD 3Al-Ferrite L[FIUzE7 N T, AlLO;
ez 7L 7 407 Uiz Ni F&464 T, 400
h %D ALOs IEHFIZZ D Kah@lEzsig-
ZElTA, S BRIFUTRBAL T2, ZDTZ e
5., [AIFERAD ALO; R ChHh-Th, W& 12134
TEZREORHDE O EHELR ST,

3-4. ALO: B EFDEWVDICKSHBMER L
INETOIERERBR% O KM B O MR AT
FEELNG . AL Os FZIEZ B R R IR L
Vel DA QI N -7 g Wl T e 7 52T g AN T Nl
Nboolz, T TII T, MEMENRELFTH
7= 3Al-Ferrite D £7Ek 100 h %, K OV £
PED3E ST ALOs IEEZ 7L 7407 LT Ni
KA ARBRETO &g EOEIZ O

Acc. Mater. Surf. Res. 2024, No.9 Vol.2, 58-66.

https://www.hyomen.org

THALIRE R Z 7R T, X 6, X 7 IZMFE DR
FEE, REAA T 0 L 33 1) 5325 188 B - B BE (TEM)
BLEAE ROV ORT, 3AI-Ferrite T, %
PRIESK 1 um OEL R IZBRE 72 <
FREALTWeDIZH LK 6(a), L7 47
L7 Ni A4 Tk, 7 /L~UL Ozt o
M, JERBNC R T X1, D F /1~ L
OB (AGAEDAFEL TV 7), 22T,
3Al-Ferrite TEIZINT- b2 IE% | HIFRAE
B A BT CTHEST L7 R a-ALOs &
[FESH7Z(X 6(0b)c), fHL, TEM #i%THS
DAY B RE RO & X R AT B 72 1%
DIRREESND, T2 T, K812 X #RElHrZ M
Wi DAL SFIZ 36 1T D4 & [F] E 7l e a
59, 3Al-Ferrite TiX, M O7 =T A MEE
a-ALO; DRI —r RSz, — 5T, 7
VAN T LT NI A4 TIE, o4 —2

‘Carbon
. _as .o 4coating
(a){ ;‘,A . = el 1 Oxide
2 NS ! % vl 1 film

Matrix

v
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Figure 8. XRD profile of oxide film of
3Al-Ferrite and pre-filmed Ni-based alloy.
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