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New steels

==p  Textures of TWIP steels
==  Simulation of recrystallization

new steels




TWIP center (s =0)

high hot band temperature
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TWIP subsurface (S =0;8)

low hot band temperature
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TWIP subsurface (S =0;8)

low hot band temperature
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Microscopy

) Intermetallics and Steels
e Nanocrystalline metals

3D electron
microscopy







Example: Sbelectron atienimicroscopy

5° misorientation steps from shell to shell

lattice rotations around Laves phase
in Fe,Al

3D : EBSD, EDX, SEM, FIB
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Biomaterials

=) Natural mineralized chitin composites

—p Beta-Ti

biomaterials
biological materials




Methods and systematics

1) structure, texture
TEM, SEM, EBSD, EDX, FIB, X-ray (lab-scale), Synchrotron

2) properties
Indentation, compression tests; tensile tests; photogrammetry

3)) Specimens
mineralized chitin-pretein tissue

mineral content
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Cuticle hardened
by mineralization
with C_aCO3

2%
1

Emcutlcle

oi_op'o-oooo_o__oooo,

¥
| o

i

. - e |y PRy . i DRt e ﬁ A eamed % b B \.'. “’& g “F! ﬂ-zr"-t'nfr _.___‘
e ﬁ% -r;:&* *ﬂﬁq el 1 e AR TR e & (R e L .EHH b _E
"!_‘j" g ;ﬁ ¢i‘ "‘\-i; f{fﬂ‘ - e ol e PR o s T
a._ht":ﬁ:_‘_ X !.1 ﬂ' a4 co i I*"i ;I‘E_ 1‘\“ g
o e {i' "1 thrr 4 ._,_'_-;'.’:w i
]
+ Exocuticle and
- endocuticle display
“different stacking
density of twisted = wa " “F 3 9S00 :
plywood layers  »"F 2 F LT ‘,w«
= 7 e S i T _

J~

*

e

W‘l ‘! H """‘}I] N ] ]
Professor Dierk Raabe, 16. August 2006 — 200 um |




|

_" 1, .'l" 5 g al - ¥

ooooo.ooodqcic‘*oo. .y

iy o T b [
@314@*@ 2

A RIS,

LY
-,

‘tcﬂé'l‘ \a*l\... 4 i?':
" e : »

Professor Dierk Raabe, 16. August 2006

i.. I.' ‘l |.
%.

. s L HE D

! ..,.l _-;Iti-h_

!

)
i ahlifi e 1

b ‘b '

j'ﬁ-o

by, BT

ol 15 38

-

S
e } 4
L} K"‘I I'_-.. *Iyi

LR !

'E. I E ! -

I— 100 um —I



by
L l‘i ’ ']

- ol :ﬁ r";? 'tu: :
i i.’.‘!: £.J o '_~ y Ly ’
I A e i“‘?' ! : S, ;'} 1 A . .
1 5 g oy Is . 3 ': ¥
oooooooooofio'_ooo’oo:o.looooToq'..ooo_ool“'_ko-oo'oiq'_!oooooc
\ LN " Lol R & d

¥y

000000000
-

[ ) .“..... .__. 0000

]
[ ]

v & 4
" i %
k.

o:ooo"_oo
00000000

k

+ "H-r;‘4 .

000000000000 0000000000000000000000

\

Professor Dierk Raabe, 16. August 2006




Professor Dierk Raabe, 16. August 2006




et e sdee




Norma
dlrectlon

#

g -
T
([ ]
[ ]
[ ]
( ]
[ ]
[ ]
L
(]
1
(]
(]
[ ]

veowewwwew

i "




%
...—.......O...........“........J

. . i
b [
\ ‘ - N

»A

-
[ N )

\
.....‘

¥

o

> 4
¥ o
°
°
°
°
Lo
o
°
°
°
°
°
°
._
°
e
°
°
°
°
°
o
°
°

F
>
e

ooooooooo’

P

i

L ﬁ ,
¥ _"( ; .
»

S
L]
e olee

&
f;

ul

L

*.
....-"'.................\.....“...
[ I : - %

Professor Dierk Raabe, 16. August 2006




' ﬁi;écti@;m’*







qvag = 12.45 KX WD— M / SlgnaIA—IPrE%ns.Dgte 10 005

w . ¥

r 2




g F

}W oo.tv_o_p,fbf'ito.oooo-ojoo/p'oooooooooo.

O

ﬁ“,,.‘ =
i
.-.-f--_ e

-

T e }
x“\_:"_'_-;f':ﬁ.-n‘- i P 6_

28.32 KX
r};_,




......“...'.}......................

O\

oooooooq',.o;‘bo

S IS

Mag— ?6 U4 KX | WD = WEHT’— .QI(V j‘gr!alA InLgﬂ§___E1,§1tE“-10 ur_|1.29,




Ma
g=13
3.31
) KX
WD =
= 5mm
EHT =
= 5.00
00 kv
Signal A= |
= |nLens
Date :
9 Jun
g 2005

- E




S4 500 nm| 300 nm

(a) Untreated cuticle, (b) decalcified cuticle (EDTA, 0.15M), (c) deproteined cuticle
(NaOH, 1M) and (d) decalcified and deprote; in d cuticle (EDTA, 0.15M + NaOH, 1M).
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X-ray wide angle diffraction, lolaster

very strong chitin textures

Co-target




Synchrotron x-ray, wide angle; lelster

- ' very strong chitin textures

clusters of calcite ?
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Tensile testing, Indentation

Aal= 686




Hardness

Hardness profile parallel to surface
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Modeling

~ physics-based
micro-mechanics simulations

—)p Constitutive crystal mechanics
modeling
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Nanoindentation - 2D
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Nanoindentation - 3D @65

e

protective tungsten layer [ indented (111) plane

absolute values of orientation change




2D Oligocrystals (few: grains); Al; planesirain

Dehnung nach von Mises

Experiment
(DIC, EBSD)
v Mises strain

von-Mises strain Simulation
= (CP-FEM)
e v Mises strain
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Crystal Mechanics EEN(largerscale)

many crystals (10'°)




Theory of Anisotropy
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Crystal Plasticity: FEM
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