i g 3L

% & $R Vol 81 (1995) No8

10Cr-30MnA—XTF+A M ERD
D) —TEERIFTTESEEZEDTNR

St

KK - AH AE* - PTER

&b - AR R

Effect of Cold-rolling on Creep Behavior of a 10Cr-30Mn Austenitic Steel
Eiji Basa, Osamu Kanemaru, Fujio Ase and Koichi Y act

Synopsis : The effect of cold-rolling on creep deformation has been investigated for 10Cr-30Mn austenitic steels containing 0.003,
0.11 and 0.55 mass% carbon. After 20% cold-rolling at room temperature, the specimens were subjected to creep test
at 873K for up to about 10000h. The test results were compared with those of solution-annealed specimens. The cold
-rolling caused a decrease in minimum creep rate €mm and an increase in time to rupture t. at high stresses and short
times. At low stresses and long times, however, the effect of cold-rolling on the émm and t. depended on carbon
concentration and test duration. The t. of the specimens was described by t; =1.45/(&min*Qp), Where Q, is the creep
damage parameter given by Q,=dIné/de. Both the &y, and Q, are correlated with the microstructural evolution during
creep, such as the precipitation of & phase, M3Cs and the recrystallization of deformed grains produced by cold-rolling.

Key words : high-manganese austenitic steel; creep, cold-rolling, M23Cs carbide, o phase.

1. #&

il

Ni®eN#4 3 2 eEMnA — 2 7 4 M aA5F K
BREHEMELO—2 T o T 525, A —AF7F+ A M
MOBREEIE D, SIEAMOTEE - RETHEENS
PALSZBLOMBEG BEELREO— DI > TV 599, §F
2, EmMndROBA, WEEERET LA —2 T 54 MHOD
AREALVFEECHEINSG I EPEMESINT L 5979,

A —RFFA4 MREOEIR 2 ) —FEN KT T WEE
OB E 2 6T L THROD, Grant 62U, 347
2F VAL DCTZ ) —7EEP CHERVEITLE
CIRIE TR TIELE T 5 LIRS R S & 5 0%, B G
DT T A SR TS R EIELET 5 LIRS 2
ALEELTVE, LIL, BT FUE T W EED
BB 7Y —TEHEHMOE DL S o7 A—X LBRL
TVA230LOREFREINETLRINT VI,

AHFZET I, BB 20 R D 10Cr-30MnA — A 7 F
A MRZoOWT, 2V —7EEEHCRETHRELEDR
BhA—27 A MERKEL, BATH, EREGED
MEEILOBELR G2 ) —7EEREOBE» GG
PUETAIERPEHNE L, 206 DMEBEILIIRRBE
CEHEAINLD, RRBEXKBCE LA ZHCT
R FAST, B0 NIk I, BRITRER CRET
BT EDOMR /N2 ) —7 & E 35 X Prager? b Eifite
IBLTW»22Y) —FHE S5 A—RQPHCTERET L

Ebiz, Qb HMEEILOBREFEELI.

2. RERE

Table 1 12 T2 REB DL MK 278 T, 10Cr-30Mn
(mass%) Z#EARMK E L, RFEIRE 20.003»° 50.546
mass% ¥ T 4 /KEFE 2 12, LT TR, FREZREBRELC
s CT0.003CHH, 0.11CH4, 0.26C44, 0.55CH1 &8, &
Ly, HESHEIKAMRLI21Tkgf =y b #1423KT 1
ABPEALALER L TEEIIN T & Y PR AT15 X 156mmDBER 2
L, IAMACAEE L 72 EIRT20% DWBELEX2iT- 12, &
AApaLEE I, 0.003CHT & 0. 11CEMIX1273K T, 0.26C8M1%1323
KT, 0.55C8A121423KT 1 hingh Lkt & A, By
SRR A E AB0umT HoT, 4HHED I B, 0.26
CHIL B O 238k L 1o, VBRI 1, BATEIE AR 6 mm,
SPATERE 3 30mmO IR ¥ v 72, 2 Y — 7 H BRI, v
ZNTID v oS —REFTE KB ¥ A T, 873K T /#8300
hi TiT- 72, FRERTE, HEWTTE DA & S BRmER K F &8

Table 1. Chemical compositions of 10Cr-30Mn aus-
tenitic steels examined (mass%).

C Cr Mn Si S P O N
0.003C| 0.003 10.09 28.40 046 0.010 <0.002 0.006 0.005
0.11C | 0.110 9.81 2994 049 0.009 <0.002 0.005 0.001
0.26C | 0.263 9.86 30.09 0.48 0.009 <0.002 0.003 0.001
0.55C | 0.546 9.92 30.77 0.46 0.010 <0.002 0.002 0.002
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Fig. 1. Stress-time to rupture curves of the 10Cr-
30Mn austenitic steels at 873K.
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Fig. 2. Creep and creep rate curves of the 0.003C

steel at 873K and 98 MPa.
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Fig. 3. Stress dependence of minimum creep rate of

the steels at 873K.
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Fig. 4. Relationship between time to rupture and
minimum creep rate of the steels at 873K.
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Fig. 5. TEM microstructures of the 0.003C steel

la\l/{ti)er creep-interrupt testing at 873 K and 69
a.

(a) solution-annealed specimen, ti=1400 h
and (b) 2094 cold-rolled specimen, ti=170 h.
The creep test was interrupted at the time
showing a minimum creep rate.
The precipitates were identified as ¢ phase.
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Fig. 6. Optical microstructures of the 0.003C steel
after creep-rupture testing at 873 K and 69
MPa.
(a) solution-annealed specimen, tr=>5457 h
and (b) 20% cold-rolled specimen, tr =694 h.

Fig. 7. Optical microstructures of the 0.55C steel
after creep-rupture testing at 873 K and
147MPa.

(a) solution-annealed specimen, tr==8333 h
and (b) 20% cold-rolled specimen, tr =7353 h.
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Fig. 9. Change in Q, with stress for all the steels
tested at 873 K. The Q, is given by the eq. (3).
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