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Abstract: Aluminum alloy structural components are subjected to complex loads during their service life, necessitating an
investigation into their mechanical behavior under various strain rates to understand both their static and dynamic mechani-
cal properties. In this study, 2319 aluminum alloy thin-walled specimens were fabricated using wire and arc additive manu-
facturing technology. Quasi-static compression tests and split Hopkinson pressure bar tests were employed to analyze their
compressive mechanical properties under quasi-static conditions and at different strain rates. The findings reveal that the as-
deposited 2319 aluminum alloy demonstrates a pronounced strain rate hardening effect, with the dynamic stress-strain curve
shifting upwards relative to the static curve. Both the yield strength and the maximum flow stress of the specimens increase
with the elevation of strain rate; however, the strain hardening rate exhibits an inverse trend. The increments in yield strength
and maximum flow stress diminish progressively, likely due to the interplay between strain rate-induced hardening and adia-
batic heating-induced softening effects. Additionally, as the strain rate increases, the columnar grains in the vertical direction

of the specimens tend to elongate more towards the direction perpendicular to the compressive load. The texture strength
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along the <001> direction, which is the deposition direction, diminishes gradually, and the kernel average misorientation in-

creases. There is also a slight decrease in the proportion of small-angle grain boundaries.
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Table 1 Chemical composition of wire and substrate (wt. %)

s Cu Mn Fe Ti Si Zn Mg Cr
2319 625 032 0.102 0.14 0.13 0.069 0.011 —
6061 023 0.05 029 0.031 0.593 0004 1.13 0.19

K HL KAL) E 00 T3 D U T RE AR 1 188 1.
FK S5 1 43 590 1 B 4 mmx4 mm A4 5 AE RRE
TFUHS SIS ARG, RS EAHAY7E SANS-
UTMS5300H B+ J7 fig ik g dl_ L 107 s7 a9 i A%
AT . BRI AE o 2 AU S AR R AT




55 4 1]

SR AL AR R 2319 SRA A RIBh S 1R ERE 3

f; !' i ! .
= Y CMTHBE
‘y ABBHLA A NS

1 CMI-WAAM %%
Fig.1 CMT-WAAM system

B (SHPB) 47, %24 B =28l DU AN s AT (s
FF ST GBS R ) A RAS R L —A~
B R G, W 3 R . AR R i
R T 7 A A 7 A R A R T %) B AR e
FFAE R 5 e S SRS AR i iEad i
B ANAFESE (0.1~0.4 MPa) |, ffi£5 7K S F1E 1
RS AT T 4 AR AR 3R (1 000~4000 s71)

E2 2319%RA &HEF G

Fig.2 2319 aluminum alloy thin-walled sample
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Fig. 4 Quasi-static and dynamical compressive true stress-strain

curves of 2319-CMT-WAAM
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Fig.5 Relationship between strain rate and mechanical behavior
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