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Fig. 1. Nominal stress-strain curve obtained from an in-situ
tensile test with a small strain increment.
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Fig. 1. Nominal stress-strain curve obtained from an in-situ

tensile test with a small strain increment.



Analyzed region:
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Loading direction

(g) €=0.00% (h) €=0.79% (yield point) (1) e=6.29%  (j) €9.26% (maximum load) (k) &=15.6% (1) e=22.2%

Fig. 2. Virtual cross sections in the x-z plane captured by XMT at (a) €e=0.00%, (b) €=0.79% (yield point), (c) €e=6.29%,
(d) £=9.26% (maximum load), (e) e=15.6%, and (f) e=20.0%. The corresponding 3D perspective views at different
applied strains, for the region indicated by the red dashed line in (a), are shown from (g) to (1). The yellow solid line in (a)
indicates the region for particle damage analysis.
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Fig. 3. Number density of fractured and debonded (a) Al,Cu,Fe and (b) Mg,Si
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particles at different applied strains. The maximum load point is shown as a

black dotted line.
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Fig. 4. Frequency distributions as a function of equivalent diameter and sphericity for (a), (b)
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Fig. 5. Damage ratios as a function of equivalent diameter or sphericity for (a), (b) Al,Cu,Fe
particles and (c), (d) Mg,S1 particles.
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Fig. 6. Morphologies of Al,Cu,Fe particles with different sphericities, S, before and after (a) fracture and (b) debonding.
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Fig. 7. Morphologies of Mg,S1 particles with different sphericities, S, before and after (a) fracture and (b) debonding.
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Fig. 8. Relationship between equivalent diameter and sphericity in (a), (b) Al,Cu,Fe
particles and (c), (d) Mg,Si particles in the necking region. Yellow dots indicate all
particles, while fractured and debonded particles are shown in blue and red, respectively.
(a) and (c) show data for uniform deformation, while (b) and (d) show data for nonuniform
deformation. The yellow dots indicated by ‘A’ are artefacts.
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Fig. 11. Local plastic strain and hydrogen occupancy at (a) fractured and (b)
debonded Mg,Si particles. The color codes and the numbers indicate the
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Fig. 11. Local plastic strain and hydrogen occupancy at (a) fractured and (b)
debonded Mg,Si particles. The color codes and the numbers indicate the

different loading steps in which particle damage occurs.



