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Introduction

The mechanical properties of the phases present in Fe and Fe-C based alloys can vary in a wide range, from the soft and ductile ferrite to the ultra high strength martensite. The design of new steel 3 dispersed in a soft ferritic matrix. Accommodation of the transformation strain thus leads to a dislocation strengthening of the surrounding ferrite grains [START_REF] Jacques | [END_REF].

In order to develop a micromechanical model for predicting the flow behaviour of composite materials such as TRIP-aided steels, it is essential to know the flow properties of each constitutive phase. The determination of these flow properties is quite challenging since it can be quite tricky to process the same phases as mono-phase materials. For instance, in TRIP-aided steels, the austenite is retained at room temperature not only thanks to high C enrichments (up to 1.2 wt.%) but also thanks to grain refinement (down to about 1µm) that cannot be obtained by hot rolling. The elastoplastic behaviour of each phase must thus be measured in situ.

Once the flow properties have been measured, the interactions between the constitutive phases can then be investigated. Indeed, stress and strain partitioning arises at the scale of the microstructure due to the different mechanical behaviours of the phases. Beyond the simple upper and lower bounds given by the Voigt and Reuss assumptions, a realistic micromechanical modelling of composite microstructures requires the elucidation of the mesoscopic interactions between the phases. Moreover, TRIP-aided steels constitute 'evolving composites' since the proportions of austenite and martensite continuously change during straining, which modifies the stress partitioning.

Neutron diffraction is well adapted for the measurement of phase-specific or grain orientation-specific stresses in multiphase materials due to its selectivity based on the crystal lattices and to the large size of the gauge volume [11]. Stress measurement by means of diffraction is essentially a measurement of microscopic strains, i.e. the comparison of the stress-free lattice spacing of a given crystallographic plane (or the mean lattice parameter of a given phase) with the lattice spacing of the loaded specimen. Several studies have demonstrated the possibility of Deleted: so that interactions can also arise between these two sources can also play a role through dislocation strengthening monitoring the stress partitioning operating between the constitutive phases of various materials (Fe-Cu [11], ferrite -cementite [12,13], duplex steels [14], Be -Al composites [15]) or between differently oriented crystallites of single phase materials (Ti, Fe Al, Cu, … [12,13,16,17,18]) thanks to in situ neutron diffraction during mechanical straining. Some studies were also devoted to the mechanically-induced martensitic transformation either in shape memory alloys [19,20] or in low alloy TRIP-aided steels [21].

The purpose of this study is to contribute to a better understanding of the factors governing the elastoplastic behaviour of multiphase steels possibly exhibiting a TRIP effect. Particularly, thanks to in situ neutron diffraction during uniaxial straining, the stress partitioning between ferrite, bainite, austenite and martensite could be determined. Furthermore, the strengthening resulting from the TRIP effect has also been analysed. Cast ingots of these grades were processed in such a way as to generate several multiphase microstructures. Cold rolled and annealed Dual Phase and TRIP-assisted multiphase steels were processed from steel 03C while steel 04C was hot rolled and processed into a bainite/austenite microstructure. More details about the processing procedures can be found in [START_REF] Jacques | [END_REF]22]. I about here] 2.1.2. Microstructures and uniaxial flow properties. Four typical microstructures corresponding to either stable or metastable multiphase microstructures were investigated in this study. Figure 1 presents the general morphology of these microstructures. Specimens DP, TRIP1 and TRIP2 were processed from steel 03C while specimen B was processed from steel 04C. Specimen DP (Figure 1a) was directly quenched after intercritical annealing so that it presents a Dual Phase ferritemartensite microstructure. Specimens TRIP1 and TRIP2 (Figure 1b and1c) present multiphase microstructures consisting of ferrite, bainite and retained austenite. They differ by the bainitic holding conditions and consequently by the volume fraction and carbon content of the retained austenite. Finally, specimen B (Figure 1d) exhibits a hot rolled bainite/austenite microstructure.

Materials and Experimental Procedures

[Insert Figure 1 about here] The volume fractions of the constitutive phases have been quantitatively determined for each specimen by combining techniques such as image analysis, dilatometry and Mössbauer spectroscopy or X-ray diffraction. These two last techniques have also been used to measure the amount of remaining austenite in specimens strained to increasing levels. Table II summarises the initial volume fractions for the different specimens and gives the retained austenite carbon content estimated by Mössbauer spectroscopy. While specimen DP presents a 50-50 ferrite-martensite microstructure, specimens TRIP1 and TRIP2 differ by the amount of bainite and retained austenite [START_REF] Jacques | [END_REF][START_REF] Furnémont | The micromechanics of TRIP-assisted multiphase steels[END_REF]. Specimen B contains a large amount of retained austenite together with bainite [22].

[Insert Table II 2a , each specimen exhibits a particular combination of strength and elongation during uniaxial tensile tests. Specimen DP presents a very high strength with a uniform elongation limited to less than 0.05. Specimens TRIP1 and B exhibit the best combinations of strength and uniform elongation while the strength and uniform elongation of specimen TRIP2 are smaller. As already shown elsewhere [START_REF] Jacques | [END_REF], these different combinations of strength and uniform elongation result from different work-hardening behaviours during plastic straining as demonstrated by the evolution with strain of the incremental work-hardening exponent (n incr = dln(σ)/dln(ε))

given in Figure 2b. Specimens TRIP1 and B present better combinations of properties due to a high and/or increase of the work-hardening for a wider range of plastic strain.

[Insert Figure 2 about here] The austenite transformation rates in specimens TRIP1, TRIP2 and B are given in Figure 3. Specimen B, which contains the largest amount of retained austenite, also presents the largest transformation rate. Specimen TRIP1 presents a slightly lower transformation rate than specimen B.

In contrast, specimen TRIP2 exhibits almost no austenite transformation during straining due to a higher carbon enrichment during the bainite transformation. From this result, it can be concluded that the flow properties under uniaxial tension exhibited by the different specimens result not only from the mechanical properties of the constitutive phases but also from the possible occurrence of the TRIP effect. In the following, the role of the TRIP effect on the phase stresses will be highlighted by comparing specimens DP and TRIP2, which exhibit no (or hardly any) TRIP effect with specimens TRIP1 and B.

[Insert Figure 3 As explained hereafter, the {211} α and {311} γ reflections have been chosen for the determination by neutron diffraction of the stress level of the BCC and FCC phases, respectively. In order to ensure the representativity of the collected data and suitable conditions of measurements (i.e. avoiding the disappearance of the diffraction peaks during straining), it was necessary to check the texture level of the different specimens and its evolution during straining. Figure 4 presents the {211} α and {311} γ pole figures (recalculated from the ODF), both before straining and after uniform elongation in the case of specimen TRIP1 that presents the strongest texture among the different specimens. This Figure demonstrates that the specimens are only weakly textured and that the degree of texturing does not increase much during straining.

[Insert Figure 4 about here] 2.2. Experimental Procedure 2.2.1. Stress rig set up. Tensile testing coupled with neutron diffraction was conducted at the NRC labs of AECL, Chalk River, Canada using a specifically adapted screw-driven tensile testing rig mounted on the L3 diffractometer. Elastic strains in the phases were obtained by measuring the change of lattice spacing d of specific diffraction peaks using a nominal monochromatic incident neutron wavelength of 1.5 Angströms reflected from a Ge single crystal. {211} and {311} reflections were chosen for the BCC and FCC lattices, respectively. Indeed, these two particular planes have been shown to present a linear response with the applied stress, meaning that they are quite insensitive to the intergranular strains. They thus closely represent the macroscopic stress behaviour of FCC and BCC lattices [12,16,[START_REF] Pang | [END_REF]25]. All specimens were tested in the 'Young configuration', i.e. with the diffraction vector parallel to the tensile axis. Some specimens were also tested in the 'Poisson configuration', i.e. with the diffraction vector perpendicular to the tensile axis. neutron counts versus scattering angle by rocking an 8-element position sensitive detector (angular width ~ 0.6°) over the Bragg peaks in 0.1° steps in 2θ. During the measurements, the stress-rig was continuously half-angled in a " θ -2θ " geometry to maintain the scattering vector parallel or perpendicular to the tensile axis of the specimen. Counting times for collecting Bragg peaks ranged from 5 minutes for {211} α , to 20 minutes to 2 hours for {311} γ , depending on the remaining austenite volume fraction. The signal to noise ratio was always kept larger than 3. The incident and the scattered neutron beams were collimated with Cd coated steel "soller" slits such that the nominal horizontal angular divergence was approximately 0.5°. Load or displacement control was applied during the measurement stages while between these stages, straining was carried out at a constant crosshead displacement of 1 cm/minute.

[Insert Figure 5 about here] The elastic lattice strain in the phases was computed as [START_REF] Bleck | Proc. Int. Conf. on TRIP-Aided High Strength Ferrous Alloys[END_REF] where d 0 hkl is the initial stress-free d-spacing of the (hkl) planes and d hkl is the instantaneous dspacing under loading. The d-spacings were calculated by fitting the collected peaks by Gaussian line-shapes. The initial residual stress level was also estimated in the different specimens by measuring the diffracted peaks in different directions with respect to the specimens (i.e. rolling, transverse and normal directions). The residual stresses in the phases of the different specimens were found to be always very small (10 to 30 MPa) and of the order of the resolution of the diffraction measurements.

A particular peak deconvolution procedure was applied in the case of specimen DP. Indeed, martensite presents a body-centred tetragonal (BCT) structure with a tetragonality that depends on its carbon content (c/a ≈ 1.04 in the present case). This tetragonality causes the split of some diffraction peaks into doublets. There is thus an overlap of the {211} α' and {112} α' martensite peaks and of the {211} α diffraction peak of ferrite in specimen DP. Figure 6 shows the resulting shape of the {211} α , {211} α' and {112} α' peaks. Consequently, the positions of the martensitic peaks were very difficult to define. In order to calibrate the deconvolution procedure of these peaks in specimen DP without arbitrary assumptions about the shape of the martensite doublet, diffraction experiments were also conducted on a fully martensitic specimen. This specimen presented the same C content as the martensite of specimen DP. Furthermore, the heat treatment applied to this steel grade involved several fast heating and cooling cycles between room temperature and 800°C in order to refine the grains down to a size comparable to the martensite grain size of specimen DP.

The peak fitting procedure consisted in determining the peak width on this monophase specimen while imposing physical constraints for the other peak parameters. The estimated peak broadening was then imposed for the martensite peak fitting in specimen DP. Figure 6 exemplifies the resulting deconvoluted peaks.

[Insert Figure 6 about here]

It is worth mentioning that it was impossible to measure the lattice strain of martensite for the other specimens. Indeed, the maximum martensite amount in specimens TRIP1 or B was of the order of 10 to 15%, which is too small with respect to the background level. However, this martensite doublet did not influence the {211} α peak fitting in these specimens.

Results

Figure 7a

presents the evolution of the lattice strain in the loading direction (calculated by ( 1)) for the {211} α and {211} α' reflections as a function of the macroscopic strain during tensile straining of Deleted: its processing Deleted:

Deleted: Diffraction measurements on this specimen allowed to calibrate the fitting parameters for the martensite. specimen DP. As it could be anticipated, the two curves show that the lattice strain, and thus the stress level, is much larger in martensite than in ferrite. Furthermore, while the lattice strain of {211} α seems to rapidly saturate during straining, the lattice strain of {211} α' keeps increasing quite monotonously.

[Insert Figure 7 about here]

Figure 7b shows the evolutions of the lattice strain in the tensile direction as a function of the macroscopic strain for the BCC (ferrite + bainitic ferrite) and FCC (austenite) phases of specimen TRIP1. After a linear increase with the macroscopic strain, the lattice strain of both phases present sharp changes of slope at different levels. The lattice strain measured from the {311} γ reflection is larger than for {211} α , indicating that the stress level is larger in the austenite than in the ferrite/bainite mixture. It is also worth noting that the accuracy of the measurements for the FCC phase remains quite good at large plastic strain even though the amount of retained austenite has much decreased (Figure 3).

A similar evolution of the lattice strain of {211} α and {311} γ in the tensile direction is depicted in Figure 7c for specimen TRIP2. The austenite is also more loaded than the ferritic phases. Furthermore, the lattice strains of BCC and (especially) FCC are larger in specimen TRIP2

than in specimen TRIP1.

The lattice strain in the tensile direction vs. the macroscopic true strain is given in Figure 7d for specimen B. In this specimen, the BCC phase consists only of bainitic ferrite (while it consisted mainly of intercritical ferrite in specimens TRIP1 and TRIP2). Even though the change of slope and the global level of lattice strain for the {211} α peak is larger in specimen B than in specimens TRIP1 and TRIP2, the austenite is still the strongest phase. [Insert Figure 8 about here]

Discussion

In order to convert the measured lattice strains into the stress levels prevailing within the different phases, it is first necessary to estimate the diffraction elastic moduli E hkl and ν hkl . These moduli can be calculated using the single crystal elastic constants while assuming a particular stress partitioning (Voigt, Reuss, Hill, Kröner) between the grains oriented in different directions. It is worth noting that no texture effect is accounted for by these assumptions. These moduli can also be estimated by considering, in the elastic regime, the evolution of the longitudinal lattice strain with the macroscopic stress (for the Young modulus) and the ratio of the longitudinal and transverse lattice strains (for the Poisson ratio). This method implicitly assumes Reuss and Voigt partitioning for the Young modulus and Poisson ratio, respectively. Table III summarises the values calculated and derived from the experiments for both E hkl and ν hkl for the different specimens. For the calculated moduli, the Kröner assumption was considered using the crystal elastic constants taken from [12,13,17] for the BCC and FCC iron.

[Insert Table III ε σ = lattices are quite insensitive to the intergranular strains and closely represent the mean stress behaviour of both lattices. As a consequence, the different assumptions for the stress partitioning give quite similar results. Furthermore, ferrite and austenite in steels present quite similar crystallographic elastic constants so that elastic partitioning effects will be small. Using the measured E hkl and ν hkl given in Table III, the stress level in the different phases were inferred from the measured lattice strain. Due to the geometry of the tensile test which involves ε 22 = ε 33 (with ε 11 along the tensile axis), two lattice strain components are sufficient to determine the mean stress level in each phase using

(2a) (2b)
When the transverse strain was not available, the mean stress level was estimated using (3) The importance of the transverse stress and the validity of Eq. ( 3) can be assessed on Figures 9a and9b which compare the evolutions with the macroscopic true strain of 11 σ calculated using equations (2a) or (3) for specimens TRIP1 and TRIP2, respectively. These Figures demonstrate that the error brought about by neglecting the transverse lattice strain is quite small. As shown by the error bars drawn on these graphs, the difference is of the order of the experimental scattering, i.e. 50 -60 MPa for both the BCC and FCC phases. Figure 10 presents the evolution of α σ 22 and γ σ 22 with the macroscopic true strain for specimen TRIP2 (which exhibits almost no austenite transformation). Although both lattice strains of {211} α and {311} γ were negative, the calculated stresses present opposite signs, ensuring the load equilibrium. Furthermore, the transverse stresses are quite small, particularly for the BCC phase. Finally, these results show that we are entitled to The measured lattice strain evolutions allow the estimation of the yield strength of the different phases. Indeed, a shift from the linear evolution of the lattice strain with respect to the macroscopic stress or strain corresponds to a change in the stress transfer between the phases and thus to the occurrence of a different deformation mechanism. The evolution of the macroscopic true stress as a function of the lattice strain is presented in Figure 12 for specimens TRIP2 and DP. At the point located by 'I', the BCC phase starts to yield, i.e. this phase is no more able to sustain a linear increase of stress for an imposed increase of load. Simultaneously, the FCC or BCT phase has to hold a larger stress as shown by the larger increase of their lattice strains with respect to the macroscopic stress. In specimen DP (Figure 12b), no other change of slope seems to occur for the lattice strain curve of {211} α' , suggesting that the martensite remains elastic up to the onset of necking. In specimen TRIP2, another change of slope, denoted 'II' on Figure 12a, corresponds to the yielding of the FCC phase. As pointed out by Figure 13, point II in this specimen is well related to the austenite yielding and does not correspond to the end of the Lüders plateau.
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[Insert Figure 12 IV presents the yield strength measured for the different phases in each specimen and converted using the corresponding elastic constants. It is quite remarkable that the austenite is always the strongest phase. This result confirms previous measurements by nano-indentation [26] or neutron diffraction [21]. It was not anticipated when considering the data published on highlyalloyed fully austenitic TRIP steels (such data were sometimes used in the literature for the modelling of the mechanical properties of the present Fe-C TRIP-aided steels [27,28]). The present austenite high yield strength is related to its high carbon content. Figure 14 presents the evolution of the austenite yield strength as a function of its carbon content for the specimens investigated in this paper as well as for some other specimens [START_REF] Furnémont | The micromechanics of TRIP-assisted multiphase steels[END_REF]. An increase of the order of 650 MPa per weight percent of carbon is derived from these results. This strengthening rate is quite larger than the strengthening effect reported for carbon in highly alloyed Ni-Cr austenitic steels [29,30].

[Insert Table IV about here]

[Insert Figure 14 about here] Results for another bainite -austenite specimen also processed from steel 04C (denoted B*) has been added in Table IV and Figure 14. Both specimens B and B* differ by the hot rolling schedule applied to the austenite prior to the bainitic holding [22]. As a consequence, austenite is recrystallised in specimen B* while it is not in specimen B. Figure 14 shows that the austenite yield strength is much higher in specimen B than in specimen B*. However, Table IV shows that the hardening is not as large for the bainitic phase .

As already pointed out, it seems that the martensite in specimen DP remains elastic up to the onset of necking. The stress level at necking shown in Figure 12b (~2200MPa) corresponds to values reported for martensite yielding or fracture [31]. The strength of the other phases can also be more precisely estimated by considering the mechanical equilibrium, which states that the applied stress is distributed among the different phases in relationship with their volume fractions and writes [START_REF] Jacques | Thermodynamics, Microstructures and Plasticity[END_REF] where f i and σ i refer to the volume fractions and average stresses of the different phases. This equation allows the assessment of the validity of the measurements. Equilibrium can first be applied to more precisely estimate the bainite yield strength. Indeed, the results of Table IV show that the yield strength of the BCC phase is quite different depending on the specimen that is considered.

Actually, depending on the heat-treatment parameters, the so-called BCC phase corresponds to different amounts of intercritical ferrite and bainite, ranging from fully ferritic in specimen DP to fully bainitic in specimens B and B*. For the sake of comparison, a steel grade of composition 0.01C-1.5Mn-1.5Si was processed in the same conditions as for specimens TRIP1 and TRIP2.

However, due to its very low C content, this steel grade presented a fully ferritic microstructure.

Uniaxial tensile tests carried out on these fully ferritic specimens brought about the same yield strength of 520 MPa, independently of the processing parameters. This value is smaller than the stress at yielding of the BCC phases in specimens TRIP1 and TRIP2. Indeed, the BCC phases in these specimens consist not only of intercritical ferrite but also of bainite (which is not present in the fully ferritic specimens). Considering the mechanical equilibrium for the BCC phases, σ BCC = f α σ α + f αb σ αb , the stress level of the bainitic phase just after the onset of yielding can be calculated for both specimens. Values of 840 MPa and 1240 MPa are found for bainite in specimens TRIP1 and TRIP2, respectively. These values agree perfectly with the estimated yield strength of bainite in specimens B and B* (bainitically transformed at a temperature quite similar to specimen TRIP1) and with previous results demonstrating the strengthening effect of a lower bainite transformation temperature [START_REF] Bhadeshia | Bainite in Steels[END_REF]. σ for specimen TRIP2, respectively. Figure 15 shows that, considering the experimental scattering, the recalculated stresses are in very good agreement with the applied stress in the longitudinal direction and is almost 0 in the transverse direction, validating the estimated level of stress in each phase. The same comparison is carried out in Figure 16 for specimens TRIP1 and B.
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In these cases, the equilibrium is not verified anymore since the progressive appearance of the martensite due to the TRIP effect is not taken into account. The difference between the first bisector an the calculated stress level reflects the strengthening due to the martensite formation.

[Insert Figure 15 about here]

[Insert Figure 16 about here]

Since the austenite transformation rate was measured (Figure 3), it is possible to estimate the evolution of the stress within the martensitic phase by using Equation 4. This result is presented in Figure 17 for specimens TRIP1 and B. After an initial divergence presumably due to the too low initial amount of martensite, a stress around 2000 MPa is observed for both specimens. This stress level is quite similar to the stress level attained in martensite in specimen DP.

[Insert Figure 17 about here] The present study has allowed a comprehensive characterisation of the flow properties of several multiphase steels, some of them exhibiting a TRIP effect. The crystallographic moduli, the yield strength and the flow properties of ferrite, bainite, austenite and martensite were determined using neutron diffraction measurements conducted in situ during uniaxial tensile loading. The influence of the austenite carbon content on its yield strength was estimated. The validity of the measurements as well as the strengthening level resulting from the TRIP effect were assessed based on mechanical equilibrium. It is of the first importance to establish the flow properties of the constitutive phases of composite materials before any attempt of modelling using homogenisation procedures [START_REF] Furnémont | [END_REF]. 

Conclusion

1 .

 1 Chemical compositions and thermomechanical processing. Two steel grades differing by their carbon contents were investigated in this study. Their chemical compositions are given in TableItogether with their respective denomination (03C and 04C) referring to their C contents.

Figure 5

 5 Figure 5 illustrates the geometry of both configurations. Data were collected in the form of raw

11 Finally

 11 , the transverse lattice strains of both BCC and FCC phases measured during straining of specimens TRIP1 and TRIP2 are shown in Figure8. The transverse values are also larger for the austenite in both specimens.

  longitudinal phase stresses in specimens B and DP, even though the transverse lattice strains are unknown. The curves calculated using equations (3) are given in Figures 11 for these two specimens. [Insert Figure 9 about here] [Insert Figure 10 about here] [Insert Figure 11 about here]

16 Figure 15

 1615 Figure15compares the macroscopic stress and the longitudinal or transverse stress recalculated from the measured lattice strains for the specimens in which there is (almost) no straininduced phase transformation, i.e. specimens DP and TRIP2. The equilibrium writes in that cases σ
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 1 Figure 1: SEM micrographs of the 4 microstructures considered in this study. They correspond to specimens DP (a), TRIP1 (b), TRIP2 (c) and B (d).
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 2 Figure 2: True stress -true strain curves (a) and incremental work hardening curves (b) of the four investigated specimens.
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 3 Figure 3: Austenite transformation rate during uniaxial tension for specimens B, TRIP1 and TRIP2.
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 4 Figure 4: {211} α and {311} γ pole figures of specimen TRIP1 before any straining (a) and at the onset of necking (b).
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 5 Figure 5: In situ diffraction experimental set-up (a) and geometrical configuration of the Young and Poisson configurations used for the measurements (b).
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 6 Figure 6: Peak shape resulting from the superposition of the {211} α , {211} α' and {112} α' peaks in specimen DP and dotted curves corresponding to the deconvoluted peaks.
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 7 Figure 7: Evolution of the BCC, BCT or FCC lattice strains in the loading direction as a function of the macroscopic strain for specimens DP (a), TRIP1 (b), TRIP2 (c) and B (d).
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 8 Figure 8: Evolution of the BCC and FCC lattice strains in the transverse direction as a function of the macroscopic strain during tensile straining for specimens TRIP1 (a) and TRIP2 (b).
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 9 Figure 9: Comparison of the longitudinal stresses in BCC and FCC lattices calculated using equations (2a) or (3) as a function of the macroscopic true strain for specimens TRIP1 (a) and TRIP2 (b).
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 10 Figure 10: Transverse stresses in BCC and FCC lattices calculated using equation (2b) as a function of the macroscopic true strain for specimen TRIP2.
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 11 Figure 11: Evolution of the FCC and BCC or BCC and BCT phases as a function of the macroscopic true strain for specimens B (a) and DP (b).
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 12 Figure 12: Lattice strain -macroscopic true stress curves for specimens TRIP2 (a) and DP (b).

21 Figure 13 :

 2113 Figure13: Comparison of the evolutions with true strain of the true stress and the BCC and FCC lattice strains in the case of specimen TRIP2.
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 14 Figure 14: Evolution of the austenite yield strength as a function of its carbon content for several TRIP-assisted multiphase steels.
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 15 Figure 15: Comparison of the macroscopic true stress and the stress recalculated from the lattice strains by considering the mechanical equilibrium in the longitudinal and transverse directions for specimens DP (a) and TRIP2 (b and c).
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 16 Figure 16: Comparison of the macroscopic true stress and the stress recalculated from the lattice strains by the mechanical equilibrium for specimens TRIP1 (a) and B (b).

Figure 17 :

 17 Figure 17: Estimated stress level of the martensite during straining of specimens TRIP1 (a) and B (b).
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 121314151617 Figure 12: Lattice strain -macroscopic true stress curves for specimens TRIP2 (a) and DP (b).
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Table II :

 II Initial volume fractions of the constitutive phases of each specimen and carbon content of

	Tables and Figures						
	(wt.%)	C		Mn	Si	P		S	Al
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Table III :

 III Measured and calculated elastic constants E hkl and ν hkl for the BCC and FCC phases for
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Table IV :

 IV Measured yield strength of the different phases for each specimen.
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