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Fig.9 Nominal stress-strain curves of the ultra fine grained
steel.

Table 1 Tensile property of the consolidated bars.
Consolidated temperature . HV - 0.2% P8 UTS  Total EL

(K) (GPa)  {(GPa) (GPa) (%)
873 6.4 1.95 2.33 5.1
923 6.1 1.87 2.20 6.8
973 5.7 1.82 2.06 7.0
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Fig.10 Relationship between grain size and 0.2% proof
stress. Solid line represents the result reported by
Takaki er al. . Open circle is the result of this
work.
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Fig.11 S-N curve of the ultra fine grained steels.
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Fig.12 Relationship between tensile strength and fatigue limit
of various steels'?.
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Fig.13 Fractur surface of smooth specimen (c,=1000MPa) .

ZENMBINTWD. AU TR LI BAHRIERI L, 5
IR X A% 2.0GPa A % A fEIkIC BV TH 0.5 ITIEVWVED
M ABREELE 2 /n 35 R AVE D Te. IR T oIS DEIC
®f UCHEEM DR EIE, DR EMBUREEMNETH-
7. Fig.13 |2 SEM T & 2 SEEHF % 57 i OB /1%
T FHOERITTHRORm Th 5. AT
TEYoR 1 o7 o 7e EMBHTER T 2 XKal3iR o s T,
AT OWFES TR CRMITIETE L7z D e SR 23 i
RUZZ2 5 TND EHERI IS,

4. 8

AH=ZANIY TR EEGNRRRHRIFTEL T, R
T AR CNEVE, B HICRMSET 5 HEIC X
D FESR BRI 2 (ERL L, Z o0 2 7 c ARk & Bt
(2 MOV YoF gW el 2K € bV | E e SE At E A2y
0.18um F&EE OB a-Fe Zf4H& LT, 10nm~20nm 0
F B A LT AR B LT, 722 L, [k
FIGIRE DS EF9 51206 > TR LA L2 K
RinBlE SN, BIERBROMES, 2.0GPa & EESA|5E
BEZ RO UONEAETTHLEE L TBY, @V
FEEIEME NI 2 2 &V L7, 2 OFREE IR Tl
b SR A SR B D —> & LT 5D 350ksi £ 18Ni
NE—VH L L CHBEDR N D Tho7Tz. £z,
S IREE I, IR A3 1.0GPa, YK & 125K 0.6MPa 0
EERL, RV OMABRE L (EHFIRE,SIIRES) 1%
vV THOEE ERIS D TH ST

AHZ=HINIY TR E BRI T 5 FIEL, @R
BRI AT E i 72 R m b N E Ltz &
B, AR AR & B TSR B I E R 2 5k L
LTERTHS. BURTIE A=A ) vV EDOFHE E,
KEAPEIZIIMIDI2 DS, FRl) /NG B 2R i 0D (R TR
e LCAH%, mANET Z & 2T 5.

it
AW ZEVE o 172 N K B 46 N BB PR B [ L
ZEBAZEBIRL & L CERIRE N2 b D TH Y, RN OB
FEBIRIC RS BIEZ R L ET

S &k

1) R ¥ 5z 5T, 3(1998), 88.

2) A= N—RAZNTRD T LB~ A EREELE,
(&R M B F0BE 22 v & — &V IR AR 4
& - OB ZER R .

3) BIZIE, BB W, A TR TSR OB E ),
W HZEE, (2001).

4) it fBFE £k L 4H, 88 (2002), 359.

5 EE B ERFetIf—-FTFX b, BR
AJmEE, (2000), 49.



6) miA HilE, AR BEIR: I&EFEREIF—-TF
A N, BASEEFZ, (2000),61.

7) S. Takaki, Y. Kimura : J. Japan Society of Powder and
Powder Metallurgy, 46 (1999), 1235.

8) R. Ishibashi, H. Arakawa, T. Abe, Y Aono: ISIJ Inter.,
40 (2000), S169.

9)  HAMHRORES, JIRE TS, TR, SARHME Mok
L7at A, 15(2002), 1216.

10) W. H. Hall: J. Inst. Met, 75 (1950), 1127.

11) KBRE RfEaH RU=TZ: AN
FCE (AFR), 69 (2003), 633.

12) G Forrest: Fatigue of Metals, (1962), Pergamon Press.





