Atom probe analysis of interfaces in pearlite
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Overview

= Motivation: Pearlite is the strongest mass-produced
bulk structural material

= Joint chemical and structure analysis of interfaces
= Pearlite nanostructures

= Conclusions
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Pearlite I1s the strongest mass-produced bulk structural material
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Steels are intrinsicall

- *Fe (2% displayed)
*C (20% displayed)
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Pearlite has a structure correlation length below that of CNTs

carbon nanotube
as size reference
(same scale bar)
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Placs :

remaining
cementite after wire carbon-
heavy drawing enriched ferrite
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Pearlitic wire (0.7-1.2 wt.% C)

Ferrite

~50

Goto et al., 2007
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Cementite decomposition, C in ferrite, dislocations in ferrite

C Mn Si Cr Cu P S
wt. % 0.98 0.31 0.20 | 0.20 | 0.01 | 0.006 | 0.007
at. % 4. 40 0.30 | 0.39 | 0.21 | 0.003 | 0.01 0.01
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Joint TEM and APT analysis of APT pearlite tips
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Drawing strain 6.02, annealed at 400 K for 30 min
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APIT analysis of carbon distribution and carbide dissolution
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50 nm carbon




How does the carbon get into the ferrite so massively ?

« Fe (50% displayed)
* (C(100% displayed)

Carbon concentration at.%

Distance / nm
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Heat treatment and segregation of C to substructure

Stabilization of C in ferrite at £ | _
deep traps: dislocation network [, o SRR Isosurface

(7 at.% C|
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Pearlite, 400°C, 30 min
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