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Abstract

Tetrahedral lattice truss structures have been made by folding perforated 6061 aluminum alloy
sheets. Simple air brazing was used to construct sandwich panels with cellular core; relative den-
sity was 0.05. The behavior of quasi-static compression (initial strain rate is 10-3 S-1) was studied
in the present study, and three kinds of heart-treatment were investigated, which were T6, T7 and
anneal. The results showed that: three distinct stages of deformation show in quasi-static com-
pressive stress-strain curves, namely the linear elastic stage, the longer yield stage and the stage
of densification, and densification strain is 0.4; energy absorption mainly occurs in the stage of
longer yield, in which severe plastic deformations occur, and the energy absorption of T6 is higher
than T7, while the anneal is the lowest; energy absorption efficiency is determined by the material
plasticity and strength, and the energy absorption efficiency of T7 is greater than T6, while the
annealed state is minimum at the beginning, and finally between T6 and T7.
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Table 1. Details of the samples
= 1 EEEAER

GERE RS H(mm) %% (mm) = (mm) AR

Annealed 15.62 13.44 12.12 0.054
T6 15.46 13.62 12.26 0.053
T7 15.80 13.84 12.44 0.051

Figure 1. Photographs of the aluminum alloy tetrahedral core truss structure sub-
element
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Figure 2. The nominal compressive stress versus strain curves for three kinds of
heart-treatment of the tetrahedral lattice truss cores
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Figure 3. Photographs of the aluminum alloy tetrahedral cores at five selected le-
vels of compression: (a) without compression; (b) elastic stage; (c) truss bend; (d)
softening stage; (e) densification
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Figure 4. The completely crushed tetrahedral lattice truss sub-element
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Figure 5. Schematic of the energy absorption and energy absorption efficiency
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Figure 6. The nominal compressive stress versus strain curves and energy absorption curves for three kinds of heart-treat-
ment of the tetrahedral lattice truss cores
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Figure 7. The energy absorption curves for three kinds of heart-treatment of the tetrahedral lattice truss cores
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Figure 8. The nominal compressive stress versus strain curves and energy absorption efficiency curves for three kinds of

heart-treatment of the tetrahedral lattice truss cores
[# 8. AREIFAAIERAS T HIIE M E A s be RS R M T fhk 5 e S IR =l 2%

S BRZS T BB BE R A AR AR L I TSI G 4, TS ISR R T e A 2R Efi B, WREE
RO A R, HBEJEAR A, RBERCR ISR RSN, JRA AR R, T6 B T7 fid(y
W R TR N R L AR HLE 0.15 ZiAy, TR K ZAS FITRS B2 IR AR )4y 0.25, 3% 3 B B4R} it 8 4 ] DAk



Bk AL

1.0
| < Annealed
09 | —e—T6
0.8 _ oy —a—T7
81 -
07| k. =

06 |-
05 -

04| |/

Energy absorption efficiency

03 |
L/
/
02/

01l

0oL o+ . ooy
0.00 0.05 0.10 0.15 0.20 0.25 0.30 0.35 0.40

Normal strain

Figure 9. The energy absorption efficiency curves for three kinds
of heart-treatment of the tetrahedral lattice truss cores
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