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Lecture on Fundamental Aspects of High Temperature Corrosion and Corrosion Protection
Part 2: Corrosion Protection and Coatings
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As the 2nd issue of the “Lecture on fundamental aspects of high temperature corrosion and corrosion protection,” this paper outlines
the basic approach for preventing corrosion at high temperature, and the use of coatings as a corrosion protection measure. Maintaining
high-temperature corrosion resistance requires stable formation and maintenance of a protective oxide scale on the surface of an alloy.
As material factors having a large impact on the formation and maintenance of a protective oxide scale, the paper discusses adhesive-
ness of oxide scales as well as composition and structure of the alloy, taking stainless steel as an example. As environmental factors, it
discusses the influence of gas atmosphere, temperature, and gas flow. Lastly the paper describes diffusion coating and thermal spraying
as coating methods popularly used for environmental and energy devices or systems.

Keywords: High temperature corrosion, High temperature oxidation, Corrosion protection, Coatings, Diffusion coating, Thermal spraying, Oxide
scale, Heat resistant alloy, Microstructure, Rare earth element
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o e B ~ HOT T A2 Tz bR L CHEI R oW
- ﬁzg?" (55%&9}71%;‘&) (000~ | FIvsR, [20~70| 1~20 | LIz,
A o m7s i 10000 °C) | HF—R v b CEBEOEIE, F—X v N, ET Iy ARE,
(& A & OB & T e
CIRIE T A A &S — U LT IRGR L 7
o R B ~ F v N CHE T 5 7200, R OB %
WEZZ ST oy i | G000~ [ egtoba | Tobk | 1~5 | %9 S e
i 10000 C) F—R b - TiZe & OEVESEIE O BT RE,
DA AL,
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3-3 #HAaNIEE

B EEERD - 1%, BET T2 b, REWIZHEMS
& BB [ TR OB R L= BUS 2 b w7z, JREk
WP & R U TR DB A TEDR N & v ) RED D
bo F7z, BB LT AILDGAET B 720, A
WEPEEEMEIGELRTVEWV) ZEVDH L, £
NODOREHD 72012, BHDLVIED - & LIHER
B % L AE DRI A LG 7 AR S Tnw
%o PtdH AV IZRh ZBRD > & LRI ALLEER &L
WA HPNE, B2 ARG S X0 & i i
EHESERRPRE L, TSV 2y by TV EM
WHEHAENTWS, F72, Ni4OCrBEEICNiD - X % i
L7t AR 2 i 2 & C, Ni-Ala—F 4 Y 7@
LM EDOMIZTa—T 4 ¥ 7/ EMB OIS T L
ba-Crlazmd 558 2, TIAIGE&IINID- &%
Jifi L 72%% ALYEHULEE % Ji L C Up-hill diffusion 315 % Fll
M356ZET, REMIY SEEMICAIRED VG %
TRk L CRREIIC D720 TiA &0 mimm bk 2 m kS
HHHE? ZELHBINTVE, ThbnkHic, ¥
AWML, B—0FETIERTE 2V EiEo a—
TA YT RGLEE LT, SHOE L DHEREA
fFsha,

4. BREEF ORI

4-1 HAFHER

EIWEE T, MRS OB EDE 2 )L EBOXF
WELTOaA—F 4 Y 72OV TRe L72As, LI
MR F-720 T <, RERT & OMEERIC X o T
EEND, 2T, BEMWKETOHIEC X LEOT
REPEIC OV TN TH <,

Bl Z WAL % WIS 2020, By S IIE S E
TFAZENEZONL, LEMLEDD, BEESEMML
WL ESoT, BMEFTEDOEVEREEX D LI LA
ENDLERMROS B WTr —A0% 42 H 5, K2-1513,

800 C -250 TO#H A4 7 L F DKL (Pr=10"" atm)
ENAA-ILORA FPASH (Pr=10""" atm) T144 h&
{L L 72 Fe-19Cr-10Ni € F VA& OWHEE TH 5. KA
BT, I 70 ol—GBLEENER L TWED
KL, NAAHOWRAZFHSH T, 100 umREDE
WIBAT—VEER L TWA I EDRSN D, BERIS
ELTRMBILTHLDOT, BESEIEELZNTTHS
%, ZOMORE T (Z DYfrid Ho R HO DEEH)) ASA A —
NMEIRRPY BRI EEE 5252 8T, XDHLVE
HERBEE RISV H D, 2D LX) RBLE SO.%
CO. % EDBEIBALFAN A A DA TH SN 5.SO.0H6
FHURRE T, BREDIEDE B DIEETH->TH,

S0, + 2M—>2MO+%52 S P (2.2)

E%Y, RIS Pe?s EA L CThALM 2 2 % 720,
AL HNRAE L7 BB & 22 0, #liRe 2 RAL & 0 b IRaE
ORGSR S NDLZ & b, Lo T, B
HUNDOBALFNITELZTHERTAZENZE T L,
— R R B S PR L B 2 TR T % & ) I2h
BHETENT VD720, REGBILWPTEE I L A
GRS HET 2 Z LW EEZIHT L2 LIZO%D 5
b R A AT

4-2 RE

JE B BGE AL RIS TH 5 728, FEARINC RO HE
FEASIRBE LR U CHE IR T %0 S ALK
5O FUS#EE & T % B4R 5 Arrhenius D3

k= Aexp <__) .................................... (2:3)

OB TE D, 2T, RIS, AFHERT,
QIXEM AL AV F—, RIFRMEL, T IEET
H b Arrhenius DIk, MLOMNEE & 5 &

T Y (2-4)

(a) RXUPo,=1007 atm)

0.1mm

(b) Ny=H,~H,03B & H ZA(P,,=10770 atm)

®2-15 Fe-19Cr-10Nifr €A L 7= BRIL B2 e (800 C-250 THHA VT, 144 h)
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LFEE2720, B2-16 D X 5 ISHKH R O3 LT
FIEZBT N EEO A Ta Yy M52 LT
PALZINF—Z2RBEL L EHTE S, HMILT AL
F—PRELSITE, REZKTSELGEOREE
WNENKEL 2B HAY—EVEDOTBCIE, £F 3 v
o ABGERRE # KHICHBEST 52 LT, AEKAONRE
ETSETREZIHL T b, —F, 1 58LE
i, BN SN2 > TREARSTER SN 5,
EHARMMELZ T2 EWEIEMEINDZ LIRS
A, BEEWBHIRA T4 L, FIMIO R A FZHERH
AL 72 L ORI LG R ST A, Ao TEN
KE~OKREL B A EL, &R LR
WELTLEISALHLOTHEREET 5,

4-3 HAFORCZOMOREF

HAFHEDK E RN ZNARRA D B fr, i
PR fIHES 720, RN REEL S L
T, BEEZMETAZENDH S, TEDHETH A%
TV, SESICIE T T s ¥ EREETLARELT, B
BERBEDO N ADIIILB 7250 E T D E L,

T/, BMEBERONEDEBRETL2HN TSRS
A—h7u—7ETIE, REITES TS IREMER
LR BB % 52 CHBEZFEL, WEETRLT
LE)Z Db, 8512, EEEILFOZAEGD,
AL BEOHEEZ RS 20T, WML ENEFE
L\, 20l BEEWBERF 2 & Cld, SRR S
N7z M R OBALR B 2 &AL Twb 2 LN
G\, 7T v MEIRIIE AR L TR S0
VAR L, 7T v MEILTTEEASETT 5
it (Fo vy 40 au—vav) bdbid,

Db X512, g aEtkd, a8RmpRsh
LALLM L > TIRED Z DSz, 37
FEVERRAL R L O MERE 2 W5F 5 X 9 e IT1E, BITELD B
CTEDPLEFE L\,

N

In A

Ink = Ind -

x| QO
~| -~

In K

A\

T

X2-16 7L=wAx7ay ok

5. b W I
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R O L OB CTRIGDSHEAR, I E (T2 L %
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DIEFEL PP OVTHER L 720 A5 1%, U4 T
FEBR L 72 BRI 20 S5l S5 & 2 % SISO T
T 5
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