creative
common

C O M O N § E E D
& X EAI-HI el Xl 2.0 igel=
Ol OtcHe =2 E 2= F R0l 86tH AFSA
o Ol MHZE= SN, HE, 8E, A, SH & &5 = AsLIC

XS Metok §LICH

MNETEAl Fots BHEHNE HEAIGHAHOF SLICH

Higel. Adt= 0 &

o 7lot=, 0l M= MOISOILEBHES B2, 0l H&E=0 HE= 0
S Tt LIEHLHO10F S LICH
o HEZXNZRH EE2 oltE O 0leiet 2AE=2 HEBX E&LICHL

AEAH OHE 0lSXAt2 Aeles 212 LSS0l 26t g&

712 (Legal Code)E Ololiotl| & £

olx2 0S5t

Disclaimer =1

ction

Colle


http://creativecommons.org/licenses/by-nc-nd/2.0/kr/legalcode
http://creativecommons.org/licenses/by-nc-nd/2.0/kr/

20104F  8H

EERPR KB

B/ LER

ZHAO DAWEI (X&)



e LEBHEt: BmVoz &

20104F  8H

SEERBR KB

& B TR

ZHAO DAWEI (X&)



25

8¢

2010

—_
;O_l



Hr

Abstract

o

N

)

--11
-13
-13
-15
-15
-15

Gt
{==0)
B

—

3-4. XRDEA o/ - - -4 A - WA N - - N e
3-5. #2]

-17
-17
--20
-02

4-1. vl A %2

4-2.

B

<

o}

--00

)
w

--56

Y

0
np

;.AU



A study on The High Temperature Oxidation Characteristic of Martensitic-Ferritic
Heat-Resistant Steel and Martensitic Heat-Resistant Steel

ZHAO DAWEI

Department of Metallurgical Engineering, The Graduate School

Pukyung National University

Abstract

To obtain the fundamental data by the oxidation tests for the heat-resistant
steels that have different microstructures which are martensite and ferrite. The
present authors have investigated the effect iin different high, temperature and
different environments.

After the oxidation test, the specimens were observed by SEM, tested by XRD.
The result of " high temperature oxidation test was revealed that the
martensitic-ferritic heat-resistant steel shows better value than the martensitic
heat-resistant steel. The. oxides “from the surface of specimens shows that the
grain size of the oxides grow  bigger—with the rise of temperature and the
increase of the time. In the results of XRD about the oxidation specimens, the
main surface resultants of these materials were Cr-oxide.

The result of corrosion resistance shows that the martensitic-ferritic has relatively

corrosion resistance.
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Fig. 2.3 Schematic oxidation rate curves.
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Table 3.1 Chemical composition of the specimens(wt.%)

Comp. C Si | Mn P S Cr Mo Fe
Spec.
B7B4 0.106 0.6 | 0.4 | 0.003 0.002 11.6 - Bal.
- 10 - e c -
02| AT =
—o L

G

l

(a) (b)

_12_

(a) oxidation, (b) corrosion

Fig. 3.1 Shape and dimension of specimens.
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(b)
Photo 4.1 Optical microstructure of B7B4.

(a) martensitic (b) martensitic—ferritic
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Fig. 4.1 Weight gain curves of isothermal oxidized

B7B4 martensitic heat-resistant steel with
martensite structure at 600C, 700C, 800C.
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Fig. 4.2 Weight gain curves of isothermal oxidized
B7B4 martensitic—ferritic heat-resistant
steel at 600°C, 700C, 800TC.
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Fig. 4.3 Weight gain curves of isothermal oxidized
B7B4 martensitic and martensitic—ferritic
heat-resistant steel at 600TC.
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Fig. 4.4 Weight gain curves of isothermal oxidized
B7B4 martensitic and martensitic—ferritic
heat-resistant steel at 700C.
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Fig. 4.5 Weight gain curves of isothermal oxidized
B7B4 martensitic and martensitic—ferritic
heat-resistant steel at 800TC.
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Fig. 4.6 Weight gain curves of isothermal oxidized

B7B4 martensitic heat-resistant steel

at 600C, 700C, 800TC in vapor.
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Fig. 4.7 Weight gain curves of isothermal oxidized
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steel at 600C, 700C, 800C in vapor.
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Fig

. 4.8 Weight gain curves of isothermal oxidized
B7B4 martensitic and martensitic—ferritic

heat-resistant steel at 600C in vapor.
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Fig. 4.9 Weight gain curves of isothermal oxidized

B7B4 martensitic and martensitic—ferritic

heat-resistant steel at 700 C in vapor.
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Fig. 4.10 Weight gain curves of isothermal oxidized
B7B4 martensitic and martensitic—ferritic

heat-resistant steel at 800C in vapor.
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Photo 4.2 Surface morphology of B7B4 martensitic
heat-resistant steel in isothermal oxidized
at 600C, 700C, 800C for 50hrs.
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Photo 4.3 Surface morphology of B7B4 martensitic
heat-resistant steel in isothermal oxidized
at 600C, 700TC, 800C for 100hrs.
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Photo 4.4 Surface morphology of B7B4 martensitic
heat-resistant steel in isothermal oxidized

at 600C, 700C, 800C for 200hrs.
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Photo 4.5 Surface morphology of B7B4 martensitic

ferritic eat-resistant steel in isothermal
oxidized at 600C, 700C, 800C for 50hrs.
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Photo 4.6 Surface morphology of B7B4 martensitic

ferritic eat-resistant steel in isothermal
oxidized at 600TC, 700C, 800C for 100hrs.
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Photo 4.7 Surface morphology of B7B4 martensitic-ferritic

eat-resistant steel in isothermal oxidized
at 600C, 700C, 800C for 200hrs.
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Photo 4.8 Surface morphology of B7B4 martensitic
heat-resistant steel in isothermal oxidized

at 600C, 700C, 800C for 50hrs in vapor.
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100hrs &

Photo 4.9 Surface morphology of B7B4 martensitic
heat-resistant steel in isothermal oxidized

at 600C, 700C, 800TC for 100hrs in vapor.
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heat-resistant steel in isothermal oxidized
at 600C, 700C, 800C for 200hrs in vapor.
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Photo 4.11 Surface morphology of B7B4 martensitic-ferritic
heat-resistant steel in Isothermal oxidized
at 600C, 700C, 800C for 50hrs in vapor.
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Photo 4.12 Surface morphology of B7B4 martensitic-ferritic
heat-resistant steel in isothermal oxidized
at 600C, 700C, 800C for 100hrs in vapor.
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Photo 4.13 Surface morphology of B7B4 martensitic—ferritic
heat-resistant steel in isothermal oxidized
at 600C, 700C, 800TC for 200hrs in vapor.

_47_



Lol
50 um

Photo 4.14 Cross section of scale formed on B7B4 martensitic
heat-resistant steel isothermal oxidized at 800C
for 50, 100, 200hrs in vapor.
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Photo 4.15 Cross section of scale formed on B7B4
martensitic—ferritic heat-resistant steel

isothermal oxidized at 800TC for 50,
100, 200hrs in vapor.
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Fig. 4.11 X-ray diffraction patterns from the oxidation

scales of surface formed on B7B4 martensitic

heat-resistant steel at 800 C for 200hrs.
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Fig. 4.12 X-ray diffraction patterns from the oxidation

scales of surface formed on B7B4 martensitic
ferritic heat-resistant steel at 800C for 200hrs.
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Fig. 4.13 Anodic polarization curves of B7B4 martensitic
and martensitic ferritic heat-resistant steel
(1mol HCI).
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Fig. 4.14 Anodic polarization curves of B7B4 martensitic

and martensitic—-ferritic heat-resistant steel
(lmol HzSO4).
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