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Abstract: The 3D morphology of lath martensite was reconstructed, and its habit plane was analyzed
in high manganese steels,using a system of 3D EBSD-FIB (three dimensional electron backscatter dif-
fraction- focused ion beam). The results show that the surfaces of thermally-induced lath martensite
are straight and close to martensitic {110}, , and the habit planes are close to austenitic {225}, ; the di-
rections of initial nucleation and the later growth are along {225}, plane. The surfaces and the habit
planes of deformation-induced lath martensite are on the verge of {021}, and {225}, ., respectively; the
nucleation and early growth are along {225},, while later growth planes are changed to {111},; be-
cause of the external stress, its surfaces are flexuous, and the degree of the deviations of the ones with
{225},-{111}, is various with nucleation time.
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Table 1  Chemical composition of high manganese steel(mass fraction/ %)

Specimen C Mn Al S P Fe
18Mn-A (undeformed) <0.02 18.0 2.0 <0. 01 <0. 02 Balance
18Mn-B (deformed) 0.15 18. 40 3.01 0.0042 <0. 005 Balance
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Fig. 1 Schematic diagram of specimens
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Fig. 2 3D-EBSD maps of undeformed 18Mn-A(a) and deformed 18Mn-B(hb)
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Fig. 3 KAM maps of undeformed 18Mn-A
(a)slice 11;(b)slice 505 (¢)3D-EBSD-KAM map of 40 slices; (d)3D-EBSD-KAM
map of a single grain; (e) 3D-EBSD-KAM sectional view
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Fig. 4 3D map of lath «'-M in undeformed 18Mn-A
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Fig. 5 Analysis of surfaces and habit planes of o'-M in undeformed 18Mn-A

(a)surface of lath «'-M in austenitic unit cell; (b)surface of lath «'-M in martensitic unit cell; (¢)surface of «'-M-1 in austenitic unit cell;

(d)surface of «'-M-1 in martensitic unit cell; (e) 3D-EBSD-KAM map
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Fig. 6 EBSD maps of deformed 18Mn-B on different slices (green denotes o' -M, others denotes )
(a)slice 103 (b)slice 15; (¢ slice 20; (d)slice 25
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Fig. 7 Analysis of the habit planes, growth planes(a) and surfaces(b) of o'-M in deformed 18Mn-B
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Fig. 8 Schematic diagrams of martensitic formation and EBSD maps in undeformed 18Mn-A

(a)Schematic diagrams of formation for thermal o'-M with lath morphology; (b) Euler map of o'-M (different colors denote different

orientational o'-M, grey denote other phases) ; (¢)3D- EBSD-Euler map (colors denotes different orientational o'-M )
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Fig. 9 Schematic diagrams of formation for strain induced

o/-M with lath morphology in deformed 18Mn-B
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