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Abstract Faillure mechanism was investigated during creep rupture test of 1.0Cr-1.0Mo-0.25V
weldment. Failure was occurred at Intercritical Heat Affected Zone and spherical type of coarsened M,C
carbide was observed at ruptured surface. Base metal has molybdenum rich M.C, vanadium rich M,C,,
and chromium rich M,,C, and M.C, carbides. It was found from simulation work that metastable M.C car
bide was tranformed into stable M,C carbide at 850°C, 100h. M,C carbide deteriorated strength due to mo

lybdenum depletion around M,C carbide that provided carvitation sites.
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Table 1. Chemical Compositions of the Rotor Steel(wt— % ).
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Fig. 1. Schematic drawing of weld cross section and ex-
tracted position of creep rupture specimen.

of B w3l B #g QAFE= wol #5lo
Algk SA R A LA EE V] i
dhod = thokgl A7l o) T2 c}.
2 odTel oFH Cr-Mo-V7F &4 59 4%
27 #eb A1 g 4] 33 = Coarse Crained Heat
Affected Zone(CGHAZ)*" = Inter-Critical
Heat Affected Zone(ICHAZ)'"'Wej] 2] Wb 28 5
o HuEy doh zEv 3] ¢z "

71 03%0 s Fo adzbe) 3H3s)od
A 7F odoh. wheb A ool o
—d Fek Al @A w Y E s g

parah ghoh,

fe]

4

ool
15 AA

ol

orlr o

1.0Cr-1.0Mo-0.25V 7}
7}\1& Al g 2 e] = EE}

Bl 900°C7+# 50C
2% o4 0.5h, 1h, 5h, 10h, 50h 2 100hE<}
s xEgich 455 ASTM E963-830] e}
A7 B HE FEsldn X-ray &4 3" B4
HE o]&3te] FHashaoh 432 Tungsten
Inert Gas(TIG)7} #idlefziony Az 738
Table 29} zch &% =g
ASTM E-151¢ wte} 25mm Ao} 2] =7] ¢

B Vsl o
et Ajde

3L
3L

Si
248

s ] s
oo | o2ss

= V:—
0. 280 B

‘ 0137 Flom E 1170 l

Table 2. Welding Condition of Creep Rupture
Specnnen Conducted by TIC Wel dmg

; B]E7}- 9_1:

L 204~ 2321 C

x{a] N 676C
X5 250A
Cxet 105V

H
PET-ER 7‘31pm

T a
<

- A~
&5

: 22pdxses/goupon

’T‘Q] ok 3} i% B
HodF= 7o d A
ME Easby

o
iy

I a1}

w2 n i

>

ALY

Waleh. & Fig. 2
200hrel 4 A} & &

ot -

o
L

of

o,

S et o

A ek dolitel 5o}
% 9% ICHAZo] )< ¢
& AF AL Aol
wA2A A
2 wels o) oh g, wakg

N
Juns
o

i

,d
i)

2 :
morr 4 de

2ot R

oft
R

Z:XJIQ] oL o A

o Wel &

=
-
o

£ £

2
ox
Rl

53!
rZ Qi
clorr =

Gl

i5)

g

i)

sy

A

>
S

o
AU
ol
o
N g

£ e
&

P

st

o
fif
e
e



ool T - gl H - A el 100 1LOMo-0.25V 7 & 4 Re) MC ubsbEel 2|k . 1259

Fig. 4. Carbide morphology near ruptwre area observed

. . . ) . ) by TEM. Sample was prepared by carbide extraction
Fig. 2. Cross section of creep rupture specimen showing

microcrack at [CHAZ.

replica.

Table 3. Chemical Compositions of M,C Carbide
(wt-%).
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Table 4. Carbide morphology change with tempering temperature and time. Carbides were extracted

by electrolytic method and idenified by X-ray powder diffraction analysis.
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Fig. 5. Carbide morphology of rotor steel identified
using carbide extraction replica.
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Fig. 6. Cavity formed around M,C carbide. M,C carbides

were also observed along the ruptured surface.
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Fig. 7. Cavity formed around the mam crack which is

called damaged zone or bridging zone.

4. & =

1.0Cr-1.0Mo-0.25V 2 E7}e] &2 =l
spgk AE HZ o e 24E2S

1) &4 =1 Jpek 2134
off ) ik w9l 0w, mbuk ka9
22 MColl A 3 4 =9l ok
2y ¥ e M.C, MC, MC, 2 MC
o] whslES vhA L algdnh me)dd A
850°C N4 100hEak «dxels) MC 5k} & o)
HAdElelond 900°C, 0.5h3 ) M, g3l %o

L welch

Ho o

]
rgk

bo o2

I. I Garofalo! Fundamentals of Creep and



1262

(@2}

Creep-Rupture, McMillan, NY, (1965).

. B. J. Cand and C. J. Middleton: Met. Sci.,

15, p.295, (1981).

. L. W. Chen and A. S. Argon:. Acta. Metall.,

29(6), p.1321, (1981).

. E. P. George, P. L. Li and D. P. Pope:

Acta. Metall,, 35(10), p.2471. (1987).

. M. R. Myers and R. Pilkington: Mat. Sci.

& Eng., 95, p.81, (1987).

6. B. J. Cane: Met. Sci., 10, p.29, (1976).

10.

11.

. F. Masuyama,

N. Nishimura, and Y.
Takeda: High Temp. Tech., 8(4), p.257,

(1990).

. 1. J. Chilton, A. T. Price and B. Wilshire:

Metals Tech., 11, p.383, (1984).

. K. Setoguchi, T. Daikoku, F. Masuyama, H.

Haneda, and K. Muraishi: ASME Interna-
tional Conference on Advances in Life Pre
diction Methods, NY, USA, pp. 179~ 185,
(1983).

D. J. Gooch, and S. T. Kimmins: Proceecd
ing of the Third International Conference
on Creep and Fracture of Engineering Ma-
terials and Structures, Swansen, UK,
Apr., pp. 689-703, (1987).

K. Laha, K. Bhanusankararao and S. L.
Mannan: Mat. Sci. and kng., A129, p.183,

(1990).

12.

13.

14.

gl gab | 2 A6 A 12 2 (1996)

G. S. Kim, Y. K. Oh and B. K. Ahn: J.
KWS, 14(4), p.889, (1996).

G. J. P. Buchi, J. H. R. Page, and M. P.
Sidey: JISI, 203, p.291-298, (1965).

K. R. Williams and B. Wilshire: Mat. Sci.
and Eng., 47, p.151, (1981).

. B. A. Senior: Mat. Sci. & Eng., A103, p.

263, (1988).

5. J. Maguire and D. J. Gooch: Int. Conf. on

Life Lxtension and Assessment, Hague,

June., (1988).

. V. Foldyna, A. Jakobova, T. Proka and J.

Sobotka: Proc. Conf. on the Creep St-

rength In Steel and High Temperature
Alloys, Sheffield, Metal Society, London,

pp-230-236, (1973).

. R. G. Baker and J. Nutting: J. Iron and

Steel, Jul., p.257, (1959).

. B. A. Senior: Mat. Sci & Eng., A103, pp.

263-271, (1988).

. C. C. Li: Proc. Conf. on Joning Dissimilar

Metals, Pittsburgh, PA, AWS/EPRI, pp.
107-149, (1982).

. M. D. Thouless: J. Am. Ceram. Soc., 71(86),

p.408, (1988).

. D. P. Pope: Treatise on Materials Science

and Technology, 25, p.125,(1992).



