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Fig.S1 The size of tension samples

The characterization of amorphous crystallization
After electron irradiation for seconds, the amorphous structure crystallized, and the lattice patten gradually appeared (Figs.S2a and b). Some polycrystalline rings were also appeared according to corresponding FFT images (Figs.S2c and d).
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[bookmark: _Hlk134553210]Fig.S2 The crystallization of amorphous. (a)The HRTEM image before electron irradiation; (b)The HRTEM image after electron irradiation; (c) The SAED before electron irradiation; (d) The SAED after electron irradiation; (e-f) The HADDF-STEM images after electron irradiation; (g-h) The EDS mappings of (f).

The tensile properties of all samples
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Fig.S3 The stress-strain curves of Al-9Si and Al-9Si-0.1Sn samples.
The contribution of Sn in tensile samples
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Fig.S4 The enlarged details information of fig.4f in text.
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