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Atomic Scale Investigation of TRIP Steels

N.S. Lim, J. S. Kang, S.I1. Kim C. G Park

Abstract

in this study, microstructure and distribution of alloy elements were investigated in thermo-mechanically processed C-
Mn-Si transformation induced plasticity (TRIP) steets. The microstructures of TRIP steels were investigated by using
advanced analysis techniques, such as three dimensional atom probe tomography (3D-APT). At first, the microstructure
was observed by using TEM. TEM results revealed that microstructure of C-Mn-Si TRIP steel was composed of ferrite,
bainte, and retained austenite. 3D-APT was used to characterize atomic-scale partitioning of added elements at the phase
interface. In the retained austenite phase, Ti and B were enriched with C. However, there was no fluctuation of Mn and Si
concentration across the interface. Through these analysis techniques, the advanced characteristics of constituent

microstructure in C-Mn-Si TRIP steels were identified.
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Table 1 Chemical composition (mass %)

C Mn Si Al others

A | 0.080 | 1.660 | 1.180 | 0.052 Sb

0.220 | 1.670 | 1.620 | 0.459 Ti, B, Sb
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Table 2 Effective grain size and volume fraction of
retained austenite by EBDS

Average grain size(#m)  Volume fraction
aand B Yr of yg (%)

A 9.10 3.05 33

B 1.98 0.85 5.2

o : Ferrite, B: bainite, yx: retained austenite

Fig. 1 TEM micrograph of TRIP steels (a) A-TRIP
steel (b) B-TRIP steel respectively.

Fig. 2 Various shape of retained austenite (a) granular
type, (b) island type, (¢) film type respectively.
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Fig. 3 Atom map of C, Mn and Si in retained
austenite and ferrite (or bainite) in the A-TRIP

steel (a) and corresponding profile across the
interface (b).
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Fig. 4 Atom map C, Mn, Si in in the B-TRIP steel (a)
and corresponding profile across the interface (b).
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Table 2 Concentration of C, Mn, Si and Al in retained
austenite measured by APT (mass %)

C Mn Si Al

A-TRIP | ~0.60 | ~1.76 | ~1.02 | ~0.02

B-TRIP | ~0.61 | ~1.90 | ~1.06 | ~0.25
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