Supplemental material

Quantity Description Value
E Young’s modulus | 1900 MPa
v Poisson’s ratio 0.35
oy Yield stress 40 MPa
0 Material density | 1.181 g/cm?

Table SI: Material properties of the HDDA lattice for the FE simulations.
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Figure S1: Example of the mesh of an octet truss single unit cell used in the simulations. The Octet truss unit cell size is 250umx250umx250um.
The hexahedral mesh elements are 2.5umx2.5umx2.5um. For each unit cell, the total number of elements is 10%. The relative density of the octet
truss is 10%, and therefore its representation required 10° mesh elements per unit cell. (a) shows the mesh for the octet truss unit cell only. (b)

shows the entire mesh for the void space and octet truss unit cell. <<color only >>

39



150 m/s - Al-6061 flyer - Early 150 m/s - Al-6061 flyer - Late

40 40
g 0. 376 15 g —2 581 15
351 e ().529 115 35t e 2. 734 15
3 0.682 ps 3, 2.887 s
L 0.988 pus L 3.193 ps
E 30 0.988 ps E 30 3.193 s
(<5} 1.141 ps <] 3.346 ps
g 27 1.294 s g 257 3.499 ;s
8 s 1 44T 15 8 e 3.652. 15
20} 20}
< <
a 15 15 pm cutoff line '_Q“ 15 15 pm cutoff line
D5 | = = - O cutot 1 2 | N . —— 9 AT CUROTE 1T
o= o=
© o} T ol
< <
ZO Sr 3 pm cutoff line 2 5r 3 pm cutoff line
L L ol i . 0 L i - =
0 250 500 750 1000 1250 1500 1750 200 1450 1700 1950 2200 2450 2700 2950
Position [pm] Position [pm]
(a) (b)
300 m/s - Al-6061 flyer - Earl
0. / Y Y 300 m/s - Al-6061 flyer - Late
g — (.65 118 __40r
35} —0.803 15 — 1877 5
= 0.956 s g 35| — 2.0 s
o 30} 1.262 ps — 2.183 ps
i 1.262 ps + 30 2.489 s
<L 1.415 ps = 2.489 pis
8 25 1.568 s [«5] 251 2.642 ps
X — 1721 s S 2795 pis
% 20 |- 8 0l e 2,948 15
— <
O 15— = i — 15 _pm cutoff line 2, 15 pm cutoff line
.9 7 15 o — o o e o o o e o o o
or—
o 10 - T 1ol
,_g )
. e}
o ° e — — - AQ . cutoff line S 5¢ 3 pm cutoff line
= C~ | ——— e R —_
0 250 500 750 1000 1250 1500 1750 1500 1750 2000 2250 2500 2750 3000 3250
Position [pum] Position [pm]
(© (d)

Figure S2: Displacement profiles depicting the average nodal displacement as function of lab position along the sample for Experiment #3 in (a),
Experiment #4 in (b), Experiment #5 in (c), and Experiment #6 in (d). Dashed lines represent an estimate of the wavefront based off of a 3um

movement of nodes. Curves are color coded by the experimental observation time. <<color only >>
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Figure S3: Node trajectory (a), displacement profiles (b), and x-t diagrams for the highest impact speed simulation, Simulation #5, which directly

corresponds to Experiment #9. <<color only >>
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