The supplementary files provided with this article contain the complete in-situ brazing recordings acquired inside the large-chamber SEM. Each video documents the full thermal cycle, including deformation, melting, wetting, segregation, and solidification events, corresponding directly to the experimental sequences presented in Sections 2-1, 2-2, and 2-3 of the manuscript.

Supplementary Video S1 – Sn78Cu22 on EN-AC 42100 
This video shows the in-situ brazing experiment of Sn78Cu22 on the Al–Si casting alloy EN-AC 42100, recorded inside the LC-SEM. The footage captures the initial deformation of the filler (466 °C), the wetting onset and spreading behavior at 550 °C, and the subsequent cooling phase. The sequence corresponds to the thermal profile in Fig. 2 and the event log presented in Table 2.
Supplementary Video S2 – Sn78Cu22 on EN-AW 3003
This recording presents the brazing process of Sn78Cu22 on EN-AW 3003. The video documents the onset of deformation, segregation, melting at 600 °C, complete wetting, and final solidification. These observations match the thermal evolution shown in Fig. 3 and the chronological events listed in Table 3.
Supplementary Video S3 – Sn78Cu22 on EN-AW 5083 (MP4)
[bookmark: _GoBack]The in-situ brazing sequence of Sn78Cu22 on the Mg-containing alloy EN-AW 5083 is shown in this video. It shows filler deformation, melting at 600 °C, the formation of Mg-rich reaction rings, and the solidification. The sequence corresponds to Fig. 4 and the experimental steps summarized in Table 4.

