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Fig. 1 SEM images of Fe-0.80%C (spheroidite) after (a) shot peening and
(b) subsequent annealing at 600 °C for 1h, and TEM images of (c) Fe-3.3%Si
(surface) and (d) Fe-0.03%C (cross section) after shot peening.
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Fig. 2 SEM images near the drill hole surface in the as-quenched S55C
steel after (a) drilling (cutting speed: 80 m/min, feed rate: 0.05 mm/rev) and

(b) subsequent annealing at 600 °C for 1h.
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Fig. 3 The radial distributions of Hv in the Fe-0.03C disks processed by

HPT (compression stress: 5 GPa, rotation speed, & 5 rpm) for varying turns.
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Fig. 4 Engineering stress-strain curves for Fe-1lppmC HPT samples

processed at FA=0.2 rpm through MN=1, 5, 10 and as-prepared.



5. BHVIZ

JEIERCAHR AR 2 E DRERDIN T HETIE, M LEDOHREEL IR A O A X (RELHE
£8) /ISR | B R LS T AR O B A XY R K ELIR DT LM B A XD/ E
BT FHHE THEFEHE THRERBEOIIED D o7, Lol TBIRARE M LIE
DEIGIZED R OV A X E B S5 7 ML EEZZLEEHIENAIEEL/RD ., 5]
MTOEELEEBECTEXHINNT o722 D, FRIIZIT R CRERBLEMEA T
W5, AEZETIE, HPTIN L THIO CTRIREE R To B KRR B ARLOfT 51280, EE AR
At ARG b Lﬁ?j"iﬁ.%?&)é\_k%mbf:o

Fio, LEMITT, ZRIMTIZEW T M F BRI LT (Hl 21 Xay e —=07) 2
ﬁﬂz%hﬂ\é%/\ﬁx%« ZOMERIN TAF AU TR+ nm OF /#E Gk a sips &

HNZAEDIA L ZED IR By ChHZ LR LTz,

FEHRIN LA N3 & F /fE d Rk Rk D A= AR DASMC | AR E TR Lo O R 5872 11 7 0%
PERNBLID,, BRI TIXERIAM BH &> TEMTBIICH EHBICEIEF ITHKSH 50 B Th
D

23 ik
1) M. Umemoto, Y. Todaka and K. Tsuchiya : Mater. Trans. 44 (2003), 1494.
2) Y. Todaka, M. Umemoto, Y. Watanabe and K. Tsuchiya : Mater. Sci. Forum.,
503-504 (2006), 669.
3) MEARZE, T —, Zhi-Guang Liu © BEBLUM KRS 50 (2003), 189.
4) FB AT, TR, JERREL RERC 0 AARSEEREE 69 (2005), 213.
5) T. Roland, D. Retraint, K. Lu and J. Lu : Scr. Mater. 54 (2006), 1949.
6) J.G. Li, M. Umemoto, Y. Todaka and K. Tsuchiya : Acta Mater. 55 (2007), 1397.
7) J.G. Li , M. Umemoto, Y. Todaka and K. Tsuchiya : J. Alloy. Compd. 434-435
(2007), 290.
8) Y. Todaka, M. Umemoto, Y. Watanabe, A. Yamazaki, C. Wang and K.Tsuchiya :
ISIJ Int. : 47 (2007), 157.
9) N.A. Fleck, G.M. Muller, M.F. Ashby and J.W. Hutchinson : Acta Metall. Mater.
42 (1994), 475.
10) M. Umemoto, Y. Todaka, C. Wang, M. Yoshii, J. Sasaki and K. Tsuchiya : J. Alloy.
Compd. Submitted.
11) R.Z. Valiev and 1.V. Alexandrov : J. Mater. Res. 17 (2002), 5.
12) Y.T. Zhu and X. Liao : Nature Mater. 3 (2004), 351.



