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Intersitial-substitutional atoms (I-S) fHAAEH D728, & Mn 4 — AT F A NETIL,
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C ZFEMFIMNT 252 ETIEUHT DSA BNAEMHIT D EE 25, A TIE DSA
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G (HE%) ZH05D, ZON—ZAMBHIRKE Z BEMICHRM LA TH 2
Fe-18Cr-14Ni-0.05C ¥ X 1% Fe-18Cr-14Ni-0.15C & & # EF# L 7=, & 51T,
Fe-18Cr-14Ni-0.15C A4IZ8B\\ T, k% L OMHAEHAIN/ NS WE &5 Ni [2]% Mn
TEW L7 (BHRIIHLEMEOBLE D HIRIE) Fe-18Cr-TNi-14Mn-0.15C H{EFR L 7=,
ZOARSBMETIE, ZNLLENI 2 Mn TE#TLHE, § 72T A RBERL, A—2A
THA FEMAEZROZ LN TERVOT, EfiEL LTI, FEA40 Mn E033E K
RKERD, RBEIZOWT S, RIEMIEKEZET2DIZ, 0.15% % ik KEE L TW5,
F72. FeMn-C =552 Clt, L0V Z< DO Mn BLORFBLERMTHZ LN TES, 4
1%, DSA FEHNHER ST 5 BRI 72 TWIP SR I IFIESE LV, Fe23Mn0.5C
B bIER L7, Table 1 IZFEMIZ LA D BTG R A2 7”7,

1273 K CERIEE, [FIRE ISR DIEEIEIZ X - T 11.8 mm A OBM 2 /ER L7,
IO A 1318 K T 1 REFIERLAAEEZ U, [RICIITERR & B < 7o DI K BE AL i
L7z, Fig. 11~ 9 XL 912, Fe-18Cr-TNi-14Mn &4 D H, EVILER% OFFRICS 7 = T
A MPHEIZZENTWZOT, ZNERET DO, 12183 KIZ T, BNoELE
Z 1 WEffE L. FEKEEE AN ZITo 72,

Table 1 Chemical compositions of the steels used (balanced by Fe)

Steel Ni Mn Cr S1 P C S
Fel18Cr14Ni 14.6 <0.001 | 18.8 <0.001 | <0.001 | 0.002 | 0.0005
Fel18Cr14Ni0.05C 14.6 <0.001 | 18.9 <0.001 | <0.001 | 0.045 | 0.0010
Fel18Cr14Ni0.15C 814.5 | <0.001 | 18.6 <0.001 | <0.001 | 0.15 0.0005
Fel8Cr7Ni14Mn0.15C | 7.36 14.2 19.0 0.022 <0.001 | 0.14 0.0037
Fe23MnO0.5C 0.003 | 22.6 <0.001 | 0.027 <0.001 | 0.51 0.0072
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Fig. 1 1313 K TIRIALALEE % L 7= Fe-18Cr-7Ni-14Mn 540 X el 70 7 7 A L
(EBRSMI1L 2.2 Hiz )
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Fig. 2 Tensile specimen geometry
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Fig. 3 Rotating bending fatigue test specimen
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Fig. 4 |Z Fe-23Mn-0.5C S D )& J1HR0E & AWt 1 7 VD BIfR % 7~ 3, AREH O 55 IR
1% 260 MPa TH 5 Z /R EN TV S, 260 MPa T 1x107 [0l LA g 955k BR 217 - 7= 3
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Fig. 4 Stress amplitude-number of cycles to failure diagram of the Fe-23Mn-0.5C

steel
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Fig. 5 Optical micrographs of the replicas taken in the Fe-23Mn-0.5C steel tested at
the stress amplitude of 260 MPa (fatigue limit). The specimen was tested for
(a) 1x107, (b) 2x107, and (c) 3x107cycles
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Fig. 6 X-ray diffraction profiles of the solution-treated steels
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BLL 72202 7o B O — DI XEE e R OILBCEB O MK Th 2 L B2 Hivd, Cr BN
RFEDIEBORE AR T &5 Z ERME ST 5(10], I-SHAEMICHK TS DSA
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Fig. 7 Nominal stress-strain curves
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Fig. 8 Stress amplitude-number of cycles to failure diagram of the four
Fe-Cr-Ni-based alloys used in this study
(The open marks with arrows indicate non-failure

even after 107 cycles at the stress amplitude)
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Fig. 9 (a) Deformation temperature dependence of 0.2% proof stress in the four alloys
(b) Nominal stress-strain curves of the Fe-18Cr-7Ni-14Mn-0.15C alloy at

various temperatures
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