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Hall, 1948; Petch 1951

oo. Peierls frictional stress;
k: material constant.

2500 lopnm 2.5 1.1 7 4
<
* *an o
2000¢ mp P &
—_ A p D
< o
S 1500} %0
(2 % A W*
= 1+ 4
5 o 4
5 1000} <
;,h) 4[,4 a4
pe 4@] q
500¢ 44
qoo* o O
09* : : : :
0 0.1 0.2 0.3 04 0.5

Grain size’” (nm

0.5)



ZF fr iRt S 1EF) ET\
LNM, Institute of Mechanics |2

I3
®
1200 &rx M
i :

1000 -

@
o
o

True stress (MPa)

?Xﬁdﬂ%‘] ?

True strain (%) True strain (%) Aord (nm)
RNBRRTEABEN AR ZEE S izﬁgiiggﬁgg
FIRHEE SIS, TREHN ANTELEE. AR ’ i

RESCHAAE E MR 1. EREHREEMEREMAL. e
PERI BT AR =00+

MEREEESEITRERNXEK  Hall-PetchFERABFR—IMRE)
NI SEIN S OLSREE ? ARALALH 2



ZF an 4 8 5 R R AL AL

3.5¢1

(98]

o
h

Average flow stress (GPa)

IR E (movie _ 0 2 4 6

Twin thickness (nm)
Averaged flow stress from a total
engineering strain of 6% to 15% for
d=10nm and 6% to 10% for d=20nm.
Flow stress strengthens as twin thickness
decreases, reaching a maximum at a
critical twin thickness, and then softens as
twins are further narrowed.

E,(J N

46t

i



$ HEE' Mﬂﬁﬁlﬁﬁﬂﬂ*u Institute of Mechanics

Li X. Wei*Y., Lu L., Lu K., Gao H. Nature, 2010.
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Ma et al. Sci Reports , 2016

Figure 1 | Mechanical twist induced gradient structure in 304 steel. (a) to (f) SEM images and corresponding EBSD
pictures at different locations (scale bars 10 um):(a) to (d) r=R;. (b) to (e): r=R/2; (c) to (f) r=0. (g) The tensile stress-
strain behavior of pre-twisted samples and as-received samples.
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