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Overview 

Li et al.: Acta Mater. 59 (2011) 3965 1 
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Pearlite is the strongest mass-produced bulk structural material 

Piano Wires 

Li et al.: Acta Mater. 59 (2011) 3965 

.......  origin and limits of strength ? 
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Steels are intrinsically strong: adjust the correlation length 

Li et al.: Acta Mater. 60 (2012)  4005 

> 6 GPa 
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Pearlite has a structure correlation length below that of CNTs 

Raabe et al.: MRS Bull. 35 (2010)  982 



Cementite decomposition, C in ferrite, dislocations in ferrite 

Pearlitic wire  (0.7-1.2 wt.% C) 

Ferrite  

(~50 ppm C） 

Cementite 

( 25 at.% C) 

Goto et al., 2007 

Severe 

plastic deformation 

(cold drawing) 
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  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 

Li et al.: Acta Mater. 60 (2012)  4005 



Pearlite, eps6.02, 400°C 2min 

Joint EBSD and APT analysis of APT pearlite tips 

Li et al.: Acta Mater. 60 (2012)  4005 
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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 

Grain1 Grain2 
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APT analysis of carbon distribution and carbide dissolution 

Raabe et al.: MRS Bull. 35 (2010)  982 

carbon 

Li et al.: Acta Mater. 60 (2012)  4005 
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How does the carbon get into the ferrite so massively ? 

Raabe et al.: MRS Bull. 35 (2010)  982 



350 °C, 2 min 

350 °C, 30 min 

50 nm 

400 °C, 30 min 

Heat treatment and segregation of C to substructure 

Li et al.: Acta Mater. 60 (2012)  4005 

Stabilization of C in ferrite at 

deep traps: dislocation network 



Pearlite, 400°C, 30 min 

Li et al.: Acta Mater. 60 (2012)  4005 


