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Fig.3 Shape and dimensions of specimen for fatigue test.
a) smooth specimen. b) notched specimen.

10.0
© I
o L
O 80}
s [
I L
s 6.0}
0 -
[}
c r
5 | K
5 40[
= L
@
q’ -
§ 2'0:
=
0- L1l L1l RN
1 10 100 1000

Milling Time, ¢/ ks
Fig.4 Relationship between Vickers hardness of the
mechanically milled powder and mechanical milling
time.

Y a-Fe,0,
V Ferro-Ti

Mixed powder

1 Al

aFe(110)

I M .

MM’ed powder (360ks)

40 42 44 46 48 50
Diffraction angle, 2 & /degree
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Fig.6 TEM images of the consolidated bar at 873K. a) and b) are the cfoss sectional bright field and dark field images
respectively. ¢) and d) are the longitude sectional bright field and dark field images respectively. e) is selected area

diffraction pattern taken from the cross section.
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Fig.7 The titanium oxide observed in the ultra fine grained
matrix. a) is TEM micrograph. b) is the EDS spectra.
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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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