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Fig. 1.1. Summary of tensile strength and elongation data for various types of high strength steels
(HSSs). The circle for the 3rd generation HSS corresponds to the region proposed by Matlock [1].
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Fig. 1.2. Schematic illustration of lath martensite.
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Fig. 1.3. Schematic illustration of the growing of the lath [5].
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Fig. 1.4. Schematic illustration of the change in lath martensite with carbon concentration [12].
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Fig. 1.5. Relationship between carbon concentration and hardness [13, 14].
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Fig. 1.6. Relationship between carbon concentration and starting and finishing temperatures of

martensitic transformation [13, 15].
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Fig. 1.7. TEM image of as-quenched lath martensite: a) bright field image, b) corresponding electron
diffraction pattern, c) index of b) and d) corresponding dark field image taken from the 7 1 1

austenite diffraction spot in the dashed white rectangle [16].
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Fig. 1.8. Relationship between manganese concentration and starting temperature of martensitic

transformation, and type of martensite [13, 18].
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Fig. 1.9. Relationship between manganese concentration and microstructure, and phase after

quenching [19].
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Fig. 1.10. Optical microscopic images of high manganese steels martensite: a) as-quenched Fe-16Mn,
b) stress induced bcc martensite within hcp martensite in as-quenched Fe-16Mn, ¢) stress induced bcc
martensite within austenite in as-quenched Fe-16Mn and d) as-quenched Fe-17Mn-6Si. The stress

induced bcc martensite in b) and c¢) was generated during grinding [19].
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Fig. 2.1.1. Pictures of casting materials

Fig. 2.1.2 Picture of molten metal
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Fig. 2.1.3 Picture of as-cast materials
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Fig. 2.2.1 Picture of forging by air hammer
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Fig. 2.2.2 Picture of forged No. 3 material.
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Fig. 2.3.1 Relationship between cold rolling path and width, length and thickness of No. 1 material.
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Fig. 2.3.2 Picture of cold rolled No. 1 material.
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Fig. 3.1.1 Crystal orientation maps of specimens
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