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Effect of Grain Size on Corrosion Resistance and High Temperature Oxidation Behavior

of 22Cr-15Ni-5W Super Austenitic Stainless Steels

Seung Dae Lee

Department of Metallurgical Engineering, The Graduate School,

Pukyong National University

Abstract

The result of a study on effect of grain size on corrosion resistance and high

temperature oxidation behavior of 22Cr-15Ni-SW super austenitic stainless steels for

desulfurization equipment in a heat power station was obtained conclusions which are as

below.

1

2)

3)

4)

5)

The result of the high temperature heat treatment for 30 minutes at 1050°C, for 10
hour at 1250C and for 20 hour at 1250°C was obtained austenite single phase
structure which has each 2ym, 6gm, 10gm grain size.

In the result of the high temperature oxidation test, oxidation rate was increased as
the temperature increased from 6007 to 800°7C. In vapor, oxidation rate was faster
than that in air. Because the vapor was inhibited nucleation of Cr,O; film.

The high temperature oxidation resistance at 600 —800°C was excellent from all
specimens and specimen of the smallest grain size was the most excellent. Because
increasing of diffusion course through the grain-boundary was promoted nucleation
and growth of Cr,Oz film.

The result of SEM, EDS and XRD for specimens was not observed internal oxide
film which showed to break of protective film. Oxide film was almost Cr;Os.

In the result of polarization test in the 0.5M H:SOy solution, the typical passive
state curves was showed from all specimens. Corrosion resistance of the specimen

which has the largest grain size was most excellent.
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Table 3.1 Chemical composition of experimental alloys

(unit : wt.%)

Element .
Cr ! Ni W Mn Nb Fe
Alloys i
Specimen (A) 22.90 ‘ 16.59 5.90 1.70 0.82 52.09
(unit : mm)
Sez || I T
20 20 15
215 le25
—— 10 —p —» |25

(a) Oxidation specimen

(b) Corrosion specimen

Fig. 3.2 Shape and

dimension of specimen
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Fig. 3.4 Schematic diagram of the flat specimen holder for polarization test
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A2 - 1250T 10h

A3 - 1250T 20h

Fig. 4.1 Optical micrographs of 22Cr-15Ni-5W austenitic stainless steels
annealed at 1050T for 30min, 1250C for 10h, 20h
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Fig. 4.2 Isothermal oxidation behavior 22Cr-15Ni-5W austenitic stainless

steel at 600T, 700C, 800T for 100h
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Al 600C 100h Air A1 700C 100h Air Al 800C 100h Air

A2 6007C 100h Air A2 700°C 100h Air A2 800C 100h Air

A3 600T 100h Air A3 700T 100h Air A3 800C 100h Air

Fig. 43 SEM micrographs of 22Cr-15Ni-5W austenitic stainless steels
isothermal oxidized at 600T, 700C, 800T for 100h in air
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Al 600C 100h Vapor Al 700C 100h Vapor Al 800C 100h Vapor

A3 600C 100h Vapor A3 7007T 100h Vapor A3 800T 100h Vapor

Il

Fig. 44 SEM micrographs of 22Cr-15Ni-5W austenitic stainless steels
isothermal oxidized at 600T, 700T, 800TC for 100h in vapor
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AZ 800C 10h Air A2 800C 10h Vapor

A2 800C 100h Air A2 800 100h Vapor

Fig. 45 SEM micrographs of 22Cr-15Ni-5W austenitic stainless steels
isothermal oxidized at 800 for 10h, 50h, 100h in air, vapor
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Fig. 4.6 EDS analysis report of 22Cr-15Ni-5W austenitic stainless steels
isothermal oxidized at 800 for 100h



A2 600C 100h Air AZ 600C 100h Vapor

A2 700C 100h Air A2 700°C 100h Vapor

8 - 5

A2 800C 100h Air A2 800°C 100h Vapor

Fig. 4.7 SEM micrographs of 22Cr-15Ni-5W austenitic stainless steels

isothermal oxidized at 600T, 700C, 800T for 100h in air, vapor
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Al 800 100h Air Al 800C 100h Vapor

A2 800T 100h Air AZ 800C 100h Vapor

A3 800C 100h Air A3 800C 100h Vapor

Fig. 48 SEM micrographs of 22Cr-15Ni-5W austenitic stainless steels

isothermal oxidized at 700C for 100h in air, vapor
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Fig. 49 X-ray diffraction patterns from the oxidation scales of surface

formed on containing 22Cr-15Ni-5W austenitic stainless steel at

800TC for 100h in Air
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Fig. 4.10 Polarization curves of 22Cr-15Ni-5W austenitic stainless steels in

IN H»504 at 30T
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Fig. 4.11 Comparison of Icorr and Rp of 22Cr-15Ni-5W austenitic stainless
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Fig. 4.12 Optical micrographs of 22Cr-15Ni-5W austenitic stainless steels
after polarization test in 0.5M H2S04 at 30T
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