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Solute segregation in alloys
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Solute segregation in alloys
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Thermodynamic origin of segregation phenomenon
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Segregation as a engineering tool

29JAN2018
/184

Segregation Engineering

Complexion

Common features Different    
features

Interface designing utilizing segregation at defects(GB, dislocations …) , constituting new phase

Phase transformation =Nucleation & Growth

Nucleation

Thermodynamically : Can change G free energy(strain field, Surface energy…)

Kinetically : High Diffusivity ,  Can act as heterogeneous nucleation site 



Schematic diagram of segregation engineering
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Segregation Engineering



Q. How to applicate grain boundary 
segregation engineering?



Important factors for segregation engineering
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Considering effect of Segregated solution in GB local area
(Phase stability, GB cohesion…)

Grain boundary segregation tendency 

Solute element, fraction…

Annealing condition (time, temperature…)



Estimation of Grain boundary Segregation tendency



Estimation of Grain boundary Segregation tendency
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Enhancing mechanical property of Martensitic steel



Enhancing mechanical property of Martensitic steel
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Segregation-driven grain boundary spinodal
decomposition as a pathway for 

phase nucleation in a high-entropy alloy



phase nucleation in a high-entropy alloy
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450°C, 6hr 450°C, 18hr



Grain boundary stability governs
hardening and softening in extremely

fine nano grained metals



phase nucleation in a high-entropy alloy
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500°C, 1hr



Stability criteria for nano crystalline alloys



phase nucleation in a high-entropy alloy
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Compound formation Grain growth



Summary
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Segregation has been accepted as a phenomenon to be avoided,
which adversely affects the properties of the alloy.

However, it can be used as a methodology for interface design by 
controlling the segregation phenomenon in nanoscale.

Indeed, studies such as improving the physical properties of TRIP
-assisted maraging steel or improving the phase stability of nano
crystalline have recently attracted attention, and through this, th
ere is a possibility that the existing alloy design method will overc
ome limitations that cannot be overcome.



THANK YOU FOR
YOUR KIND ATTENTION

ivy94@snu.ac.kr | http://espark.snu.ac.kr


	슬라이드 번호 1
	슬라이드 번호 2
	슬라이드 번호 3
	슬라이드 번호 4
	슬라이드 번호 5
	슬라이드 번호 6
	슬라이드 번호 7
	슬라이드 번호 8
	슬라이드 번호 9
	슬라이드 번호 10
	슬라이드 번호 11
	슬라이드 번호 12
	슬라이드 번호 13
	슬라이드 번호 14
	슬라이드 번호 15
	슬라이드 번호 16
	슬라이드 번호 17
	슬라이드 번호 18
	슬라이드 번호 19
	슬라이드 번호 20

