5545 545 3 Mou it E MR R ¥ ¥ R Vol. 45 No. 3
2013 4% 6 H Journal of Nanjing University of Aeronautics & Astronautics Jun. 2013

2470 & & B HE B SR E RO 5
K F K O xEH

(H B S AR R 22 BEIR -5 30 J1 2% Be - F 1t - 210016)

WE:ATHRH RN EHMATREE 2ATO WS 474 TR T AR T 5 g 0 3K H 25 0 3R 50 Ak XA
BEEEEAEO1~1000s "M EEMRE., RRERKN2A06EAA - LB REMBER AL ER
ZREEHT 1000 s AT EZANR. KIEHIEHA AR F 2L FLED X 49 Johnson-Cook A2 &2 % F
% ER DA REK AR T L Ae e 5 & F45 3, Cowper-Symonds 14 i 48 4% £ 4F 346 £ 2AT0 &0 & &2
B AR E R o i e X I fe RE R T R AR AR AP X I A 2] 69 R 8 K AL A kAL # Johnson-Cook B
AR R, B A A A AP RIE,IEH T KA Cowper-Symonds 14 iE #) Johnson-Cook A% & vA & i 4L 4
AT ARIF IR 2AT0 2 S B4,

KGR 4254 B T F 3 ;Johnson-Cook # A ; Cowper-Symonds 7 X,

FES2ES:0347. 3 XERAR SRS A XEHS:1005-2615(2013)03-0367-06

Dynamic Mechanical Behavior and Constitutive
Relations of Aluminum Alloy 2A70
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Abstract: To investigate the dynamic mechanical behavior of aluminum alloy 2A70 under high velocity
impact, the tensile tests are carried out by using notched round bar in low strain rate and smooth round

bar over a wide range of strain rates from 0.1 s ! to 4 000 s !.
g

Test results indicate that 2A70 shows
relatively evident strain rate sensitivity, especially for the strain rate higher than 1 000 s '. The stand-
ard Johnson-Cook strain rate term and several derivative forms are introduced and calibrated by the test
data. The results show that the Cowper-Symonds form can demonstrate the rate effect of 2A70 much
more better than the others. In addition, failure strains obtained from notched cylindrical specimens in
low strain rate together with those obtained from different strain rate tests are used for calibrating the
Johnson-Cook fracture model. To verify the parameters of Johnson-Cook model based on Cowper-Sym-
onds form, a numerical simulation of Hopkinson tensile tests on 2A70 alloy are conducted, and the a-

greement is quite well.
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