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1. Schematic diagram of the location of monitoring points and monitoring paths

We described here the monitoring paths and the locations of monitoring points. As shown in Fig. S1(a), the monitoring path was located at the position of the outer surface in the middle of the coating. As shown in Fig. S1(b), the first monitoring point was located at the center of the substrate. As shown in Fig. S1(c), the second monitoring point was located at the center of the upper surface of the 5th layer coating.
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Fig. S1 Schematic diagram of the location of monitoring points and monitoring paths: (a) Location of the monitoring path; (b) Location of the first monitoring point; (c) Location of the second monitoring point.
2. Morphology of molten pool of materials under different processing conditions

Fig. S2 showed the topography of the molten pool under different processing conditions. Fig. S2 corresponded to the morphology of the molten pool in Fig. 6 in "Manuscript". There was a tailing phenomenon in the molten pool, and the tailing of the sample without tin was more obvious than that of the sample with tin. The size of the melt pool was smaller for the samples with tin compared to the samples without tin. And with the increase of the distance between the liquid level of tin and the top of the sample, the size of the molten pool gradually increased.
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Fig. S2 Morphology of molten pool of materials under different processing conditions: (a) Case1/without Sn, (b) Case2/0.8 mm, (c) Case3/1.6 mm, (d) Case4/2.4 mm, (e) Case5/3.2 mm, (f) Case3/4.0 mm.
3. Strain values of materials under different processing conditions

Fig. S3 showed the strain values of materials under different processing conditions. During the additive operation, when the instantaneous thermal stress on the sample exceeds the yield strength of the material, the material would undergo plastic deformation. After the additive operation was completed, when the sample is cooled to room temperature, residual stress would be generated, which would induce the material to deform. Compared with the sample without tin, the strain of the sample with tin was smaller, and the strain of the sample increased gradually with the increase of the distance between the liquid level of tin and the top of the sample. The addition of tin undoubtedly increased the heat exchange, and with the increase of the distance between the tin liquid level and the top of the sample, the heat distribution of the sample itself was more uniform, and the residual stress was smaller, so the strain was smaller.
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Fig. S3 Strain values of materials under different processing conditions: (a) Case1/without Sn, (b) Case2/0.8 mm, (c) Case3/1.6 mm, (d) Case4/2.4 mm, (e) Case5/3.2 mm, (f) Case3/4.0 mm.


