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A Study on the High Temperature Characteristic of 10Cr-6W Ferritic

Heat-Resistant Steels

HO - Sung Kim

Depurtment of Metallurgical Engineering Craduate School

Pukyung national vniversity

Abstract

To obtain the fundamental data for the development of 10Cr-6W ferritic heat-resistant steel,

the present authors have investigated the effect of on the high temperature properties and

oxidation behavior of these materials,

The result of high temperature oxidation test was revealed that the generally ferritic
heat-resistance gteel are resistant to oxidation between 6007 and 8007, High temperature
corrosion resistant showed the fine value ferritic heat-resistant steel in Co containing steel.

In the results of XRD about oxidation specimen, the main surface scale of these materials was

Cr-oxide,

In the test of corrosion resistance, ferritic-resistant steel in Co showed relatively corrosion

resistance,
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Fig. 2.1 Schematic diagram showing standard free energy change for

certain metal oxides as a function of temperature
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Fig. 2.2 Schematic oxidation rate curves
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Table 3.1 Chemical Composition Materials (mass %)

C S | Mn | G | W | Co S

Specimen A | 0.001 0.03 0.003 9.88 5.86 0.01 0.002

Specimen B | 0.001 ' 0.0238 | 0.002 10.2 6.26 3.03 0.002

> O <+ .
2 v
fe) — |2
20 20
A
> T
ey - ‘>
10 2.5 ]
12
(a) (b)

30

Fig. 3.1 Shape and Dimension of tesf sample.

{a) oxidation (b) corrosion

- 11 -




materials ’

i

melting

l

homogenizing

i

J hot rolling l

o

specimen ‘

T

oxidation w ’ corrosion

Fig. 3.2 Outline of experimental procedure
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Fig. 3.3 Schematic diagram of isothermal oxidation experiment
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Weight Gain (mg/cm?)
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Time (h)

Fig. 4.1 Isothermal oxidation behavior of 10Cr-6W ferritic
heat-resistance steel at 600T, 700, 800T for 100h
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Fig. 4.2 Isothermal oxidation behavior of 10Cr-6W-3Co ferritic
heat-resistance steel at 600T, 700, 800T for 100h
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Fig. 4.3 Isothermal oxidation behavior of 10Cr-6W-3Co ferritic

heat-resistance steel at 600, 700TC for 100h in vapour
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(a)

(b)

(c)

Fig. 4.4 Surface morphology of 10Cr-6W ferritic heat-resistance steel in
isothermal oxidized at 600, 700T, 800T for 50h
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(a)

(b)

()

Fig. 4.5 Surface morphology of 10Cr-6W ferritic heat-resistance steel in
isothermal oxidized at 600T, 700, 800T for 100h
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(a)

(b)

(c)

Fig. 4.6 Surface morphology of 10Cr-6W-3Co ferritic heat-resistance
steel in isothermal oxidized at 600T, 700T, 800T for b0h
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(a)

(b)

Fig. 4.7 Surface morphology of 10Cr-6W-3Co ferritic heat-resistance
steel in isothermal oxidized at 600T, 7007, 800T for 100h
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{c)

Fig. 4.8 Surface morphology of 10Cr-6W ferritic heat-resistance steel
in isothermal oxidized at 600C for 10, 50, 100h in vapour atmosphere
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(c)

Fig. 49 Surface morphology of 10Cr-6W-3Co [ferritic heat-resistance
steel in isothermal oxidized at 600C for 10, 50, 100h in

vapour atmospher
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Fig. 4.10 Surface morphology of 10Cr-6W ferritic heat-resistance steel
in isothermal oxidized at 700T for 10, 50, 100h in vapour atmosphere
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IFig. 4.1} Surface morphology of 10Cr-6W-3Co ferritic heat-resistance
steel in isothermal oxidized at 700 for 10, 50, 100h in

vapour atmosphere
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Tig. 4.12 Cross section of scale formed on 10Cr-6W ferritic heat—
resistance steel in isothermal oxidized at 600TC for 10, 50,

100h in vapour atmosphere
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(b)

(a)

¥ig.4.13 Cross section of scale formed on 10Cr-6W-3Co ferritic heat—
resistance  steel in isothermal oxidized at 600T for 10,

100h in vapour atmosphere
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(a)

(b)

(c)

‘ig. 4.14 Cross section of scale formed on
resistance steel in isothermal

100h in vapour atmosphere
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10Cr-6W ferritic heat-
oxidized at 700T for

10,



(b)

(c)

Fig. 4.15 Cross section of scale formed on 10Cr-6W-3Co ferritic heat-
resistance steels in isothermal oxidized at 700C for 10,

100h in vapour atmosphere
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o g—Fe20s3

Intensity

Fig. 4.16 X-ray diffraction pattermns from the oxidation scales of

surface formed on containing 10Cr-6W ferritic heat-resistance

steel at 700TC for 100h
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Fig. 4.17 Anodic polarization curvers of 10Cr-6W and 10Cr-6W-3Co

ferritic heat-resistance steels(1N H:SOu)
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