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Figure S1. Magnetic susceptibility measurements to determine the Neel temperature TN of a 
Fe-20Mn-6Si-.9Cr-5Ni (wt%) alloy. This feature is compared with an as-cast sample with a similar 
composition; Fe-16Mn-6.1Si-9.2Cr-5Ni (wt%), in order to verify whether or not the magnetic tran-
sition temperature depends on the elaboration process. The left axis corresponds to the as-cast 
sample (in blue), and the right axis to the SLM sample (in red). This comparison is reliable due the 
evaporation of the Mn during the LPBF process, losing around 2.5% of manganese content, for the 
selected laser power, and due to the slightly higher amount of Si and Cr of the as-cast sample, 
taking into account that both elements decrease the Neel temperature. 
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Figure S2. (a) Scanning electron microscopy BSE image in the growth-direction (YZ plane) for the 
unspoiled LPBF-sample with no post-process treatment; (b) Inverse pole figure (IPF) map where 
the orientation of the FCC and BCC grains are presented, marked by yellow arrows in (a); (c) Cor-
responding phase map where the FCC (blue) and BCC (red) phases are distinguished. 

 

Figure S3. Scanning electron microscopy BSE image for the sample after the heat treatment at 1350 
K, without any thermal cycle. 
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Figure S4. X-ray diffraction spectrum for the LPBF sample heat-treated at 1350K after one single 
thermal cycle. It is verified the coexistence of the FCC 𝛾𝛾 austenitic (red) and the HCP 𝜀𝜀 martensitic 
(green) phases. It also confirms that, after the proposed heat-treatment, there is no presence of 
BCC δ ferrite ((110) at 45º, (200) at 65º) neither BCC α’ martensite ((110) at 46º). The X-ray diffrac-
tion patterns were collected by a Philips X’Pert Pro automatic diffractometer operating in the-
ta-theta configuration with a secondary monochromator of Cu-K〈 radiation (λ = 1.5418 A) and a 
PIXcel solid state detector which has an active length in 2θ of 3.347o. Data were collected with a 
step size of 0.026 and time per step of 300s; scan speed of 0.022º/s. The measurements were done at 
40 kV, 40 mA and room temperature. 


