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Investigating Multi-scale Properties with in situ

and Multi-dimensional Characterizations
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-? """‘Departmeht of Materlals Suence and Engineering. Yu is interested in materials

characterization. Specifically her research interests focus on applying in situ electron
microscopy techniques to probe into the correlations between structure and
properties of materials. Parts of her work has been published in high impact journals
iIncluding Nature, Science, PNAS and Nanoletters.

AbStraCt: In this talk, we specifically focus on two subjects: 1) the strong crystal size effect

on deformation twinning--- It has been discussed for a long time that if there is Hall-Petch relation for
deformation twinning. Some people think that a smaller crystal twins more easily because a smaller
volume needs to be sheared compared with a large crystal. We performed multiscale mechanical
testing and in situ TEM study on single crystal Ti and show that the opposite is true: the smaller
crystal twins more difficultly; deformation twinning has Hall-Petch relation and is even more sensitive
to the size compared with dislocation slip; 2) the intrinsic oxygen strengthening effect in a-titanium. By
collaborating with theorists, we found that the intrinsic strengthening mechanism is related to the
strong interaction between solute atom and screw dislocation core, which is different than traditional
solid-solution strengthening models based on elastic theories. Our results gave direct information as
to the pathway by which the, mlcrostructure evolves and how the materlals response to those: efect

| tlon for the study of_13 3

activities and their S|ze -de »A- ncL pro u g valuable | Ir % rn
..4 & S
propertles of advanc d metall « 7 g,,_ AL s e F e
"3 _ - ' » e JEEE D %le: B, .‘f” ‘:., A *".._( e ' 'I’:_)‘ =3 -;_"_5‘.:! . : . ;- ] ‘_T:"_""‘~ ‘31"-‘:-“'_.: o e oy 2 K e
& : (Wi o 3 " i 3PN Bl 12 i .
- VA « t;'JV- .«"*‘:‘. i "y ‘._'“" ' "1 v v )_._'4' aa " 4 e b e
: A ¥ 3 I X = o "“ f'-
, PN A BBy ¥ l
e . ji- j’?“"rfsf . ';F'*"‘ i%"‘;" a o “;.. .: J f_"
’ - ’ . AN |-
Al S ) VS """"‘23.(‘\ ’ g 3 A L ' ks
= e~ U ‘ a
> T i " g 5 e 3- R N TV e SR
":.' e < »&__.-‘f *.) _ .~ o= X

BRREA: XFERRA, mﬁﬁu- khllu@pkU«édU cn

http //www phy pku edu cn/afcm;a re ,;;-2015%29 _,;,u xm{

L w; —‘ ) ?x 451,1— &
e P : r‘ E'}ee on aloiid
wm?*‘:' m, y at Zhejiang Uni\ tyvt "’Zizl;;v wh i"e she is also a professor in the

,.. e
1

i~ )

Photoed by Xlaodong Hu


http://www.phy.pku.edu.cn/~icmp/forum/njt.xml

