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Movie S1. Dislocation activity at twin-twin triple junction during in situ TEM tensile test. The dislocations are generated from twin-twin triple junction and then sluggishly move on coherent twin boundaries with frequent pinning and de-pinning. 
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Figure S1 | Typical images of ridge-twin structures in different low-SFE materials. (a) Equiatomic CrCoNi medium-entropy alloy. (b) Fe30Mn3Al3Si (wt.%) TWIP steel. (c) Pure Cu. (d) Pure Ag.
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Figure S2 | Cross slip of dislocations on a CTB to grain interior. The cross-slipped dislocations are indicated by red arrows.
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Figure S3 | Dislocation activities within grains during the deformation process. Strong interactions between dislocations and stacking faults were observed.
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Figure S4 | Twin lamellas formed at the junctions of the ridge-twin boundary.
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Figure S5 | The HAADF-STEM image showing the atomic structure of the dislocation core. A Burgers circuit analysis shows that the Burgers vector is b = 1/2[-101].
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Figure S6 | Atomic configuration of ridge twins constructed in materials with different SFE. (a) CrCoNi medium-entropy alloy. (b) Cu. (c) Ag. (d) Al. The atoms are colored according to common neighbor analysis: blue, red and white atoms represent fcc, hcp and other structures, respectively.
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Figure S7 | Atomic configuration and dislocation array on the Σ3{112}-like ITBs in Cr20Mn14Fe26Co26Ni24. (a) Atomic configuration of the ridge-twin structure. (b) Enlarged view of atomic configuration of Σ3{112}-like ITBs (denoted by blue lines) of Cr20Mn14Fe26Co26Ni14 alloy. (c) and (d) are the side view and top view, respectively, of the array of Shockley partials in Σ3{112}-like ITBs.
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Figure S8 | Observation of the formation of the ridge twins in different SFE materials during annealing by MD simulation. The as-prepared and annealed configurations with Σ9{115}{111} GBs are shown for CrCoNi alloy, Cu, Ag and Al.
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Figure S9 |The interfacial energy of ridge twins at various angles for CrMnFeCoNi, CrCoNi, Ag and Cu.
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Figure S10 | Interfacial energies related with the coherent twin boundary energies. The ratio of interfacial energy of Σ3{112}-like ITBs and Σ9{114} GB for all the studied materials.
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Figure S11 | Stress field of hydrostatic stress and shear stress of ridge twin in pure Ag. A ridge twin with the length of ~60 nm was introduced in the middle (y-direction) of the configuration, which was applied with periodic boundary condition in x and z direction and free surface in y direction. (a) Atomic configuration. (b) Hydrostatic stress and corresponding profile. (c, d) Shear stress and corresponding profile. 
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Figure S12 | Tensile deformation of Cr20Mn14Fe26Co26Ni14 alloy by MD simulation. Only non-fcc atoms are colored (orange for hcp atoms and purple for other atoms). A sample of ridge-twin structure with the dimension of ~60 nm in x, ~54 nm in y and 10 nm in z direction, was applied with periodic boundary condition in x and z direction and free surface in y direction. A uniaxial tensile deformation in x axis was applied with the strain rate of 10-5 /ps at 300 K. 
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Figure S13 | Atomic configuration of the (a) ridge-twin structure, (b) high-angle grain boundary (GB), Σ5{210} and (c) low-angle GB, Σ25{710} in Cr20Mn14Fe26Co26Ni14 alloy. The tilt axis for high-angle and low-angle GB is <100>. The atoms are colored according to common neighbor analysis: blue, red and white atoms represent fcc, hcp and other structures, respectively. The dimensions for the samples are 61 nm, 54 nm and 10 nm for x, y and z direction, respectively. (d) The critical resolved shear stress (CRSS) for dislocation nucleation from ridge-twin structure, high-angle and low-angle GB within Cr20Mn14Fe26Co26Ni14, CrCoNi and Cu.
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Figure S14 | STEM image showing the extended width of dissociated dislocations in Cr20Mn14Fe26Co26Ni14 alloy. The number in the image indicates the measured extended width of stacking faults. The average width of stacking faults is 50.4 nm. The stacking-fault energy is estimated by , where μ is the shear modulus, bp is the Burgers vector of the partial dislocation, d is the extended width of stacking faults, ν is Poisson’s ratio, and θ is the angle between the dislocation line and the Burgers vector of the full dislocation. The stacking-fault energy (γ) of the Cr20Mn14Fe26Co26Ni14 alloy is estimated to be about 2.5 mJ/m2.
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Figure S15 | Comparison of mechanical behavior of Cr20Mn14Fe26Co26Ni14 TWIP high-entropy alloy and Cantor alloy. (a) The engineering uniaxial tensile stress–strain curves for the TWIP-HEA compared to that of the Cantor HEA. (b) The strain hardening rate curve of (a).
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Figure S16 | Line profiles of intensity along a Σ3{112}-like ITB. The dark dashed lines marked out the Mn-enriched column, and the pink dashed lines marked out Co- and Ni-enriched columns. The enriched columns repeat every three atomic planes.
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Figure S17 | EDS maps and line profile of atomic fraction across the disorder corners. (a) Atomic-resolution STEM HAADF and bright field (BF) images of a ridge twin, taken with <110> zone axis. (b) HAADF image showing the structure at the location connecting two ridge twins and the corresponding EDS maps for Cr, Mn, Fe, Co, and Ni. (c, d) Line profiles of atomic fraction of an individual element taken from the EDS maps in Fig. 4e and S17b. The white dashed boxes in the HAADF image and the black vertical dashed lines in line profiles mark out the Cr-enriched region.
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