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Abstract

7055 aluminum alloy is the most advanced high-strength and high-toughness aluminum alloy at
present, with good stress corrosion resistance. Hopkinson rods are the most effective means of
testing the mechanical properties of metals under dynamic compression. This paper uses the
Hopkinson bar, DHDAS dynamic signal acquisition and analysis system, origin software, SHPB
Kinson waveform processing software, etc. to study the stress-strain curve of 7055 aluminum al-
loy under different impact loads, and explore the mechanical properties of the material under dy-
namic impact.
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Figure 1. Stress-strain curve of 7055 aluminum alloy
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Figure 2. Stress-strain curve of 7055 aluminum alloy under different impact speeds
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Figure 3. Stress-strain curve of aluminum alloy under 11.27 m/s impact
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Figure 4. Stress-strain curve of aluminum alloy under 18.72 m/s impact
4.1872 m/s METHRE SR - REErZ
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Figure 5. Stress-strain curve of aluminum alloy under 21.8 m/s impact

& 5. 21.8 m/s METHRE SN - ML

700
—— 7055
600 — 6%

500

400

300 |

N 77 (Mpa)

200

100 |

0.—

-100

1 1 1

L
0.0 0.1 0.2 0.3 0.4 0.5
MNAF (mm/mm)

Figure 6. Stress-strain curve of aluminum alloy under 24.48 m/s impact
6.24.48 m/s METHIRA SN - Mz
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Table 1. Sample size and strain rate before and after impact

=L AR ER R RENER

AFE Tk Tt AT it e W A% 2
6 RiaH4 1 11.27 m/s 6 mm 4,70 mm 0.217
7055 e 41 11.27 m/s 6 mm 5.48 mm 0.087
6 REAE 2 18.72 m/s 6 mm 3.72mm 0.38
7055 FaH 4 2 18.72 m/s 6 mm 4.40 mm 0.267
6 REAE3 21.8 m/s 6 mm 2.58 mm 0.57
7055 #8H 4 3 21.8 m/s 6 mm 4.00 mm 0.333
6 REG44 24.48 m/s 6 mm 2.02 mm 0.663
7055 &4 4 24.48 m/s 6 mm 3.30 mm 0.45
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Figure 7. (a) 7055-0.3mpa; (b) 7055-0.4mpa; (c) 7055-0.5mpa; (d) 7055-0.3mpa; (e) 7055-0.4mpa; (f) 7055-0.5mpa
[ 7. (a) 7055-0.3mpa; (b) 7055-0.4mpa; (c) 7055-0.5mpa; (d) 7055-0.3mpa; (e) 7055-0.4mpa; (f) 7055-0.5mpa
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