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Table 1 Chemical compositions of 7A62 Al-alloys (mass

fraction, %)

Si Fe Cu Mg Zn
0.029 0.076 0.338 2.75 6.76
Mn Cr Zr Ti Be

0.324 0.131 0.099 0.038 0.0015

FIFH I ReA BRRIG AL 7A62 $56 4 d 6 mm X
40 mm [ EERFERET 5 mm/min(4 B
N 20X 107 s ) INAH R B A AR S2 0, It
THEAG B g MR RN i A JE AR . W SHTB
FASPAHSRIGAE d 16 mm 117 B :E W S /AT RS
kAT, NARRIEE N 10°~10° s, w6 SHTB )
A Hr A S 6 R R i o 8 B Y 4 AR b AT A E

TN, REETEEA 25~500 C. haSF sz R
F 7A62 $564% d 4 mmX 10 mm HI06H B BRFE,
S R HU B 22 SR AT I, SR PR FR KN
AT BE T, e A AR S R . R
HZREFEMEDSCO)MIK 7462 A 41 DSC
ek, THESE 10 'C/min, HiE & 400 ST H .
KO LR OLFA)M 7A62 264 1E 25 CAHl
500 CHI#F A,

FIH A EAEL(OM)XT TA62 A 4 ik 24
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(TEM)iE—2E W8 TA62 & 4 WHL AL &4 58
AR BITES S AT o 1% 4 ISR 1 SB Ak 2H 237
FEI TECNAI G2 7 &K 5 i i o g FEE, s i
200 KV LT R R FH R AR OIS R v 1 A
%, HLARTBUN 30%FR AN 70% HF BE TR (AR 20 550)
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TA62 FRE &N A AT R R HUa A
10%, & I ERFIM L REB R T1Z A & AL R
SMALEER, BAASHmE 2 pral. i s
FE DSC HHZRIAS 7A62 45A& S HIIELIERIEE A
633 'C, ESTEEIN 612~643 C. ZEEMMGEE
T RARSRAL T Sxxx REAA & 5083 A& =R
WMGEN 117 W/(mK)), £ ERERW T 540
ER A TEAT N . TA62 456 G HE B AR K H N -
FHNAR R 1 Frs. B LA, 6 AMRRERL
EHHECFERBNZE SRR E NN
0.002 FRIER & JE ARG 4, BT UER S SF FHIA
MR RZHL.

w2 TAG2 HREENYE SRR
Table 2 Physical and material properties of 7A62 Al alloy

Melting . Elastic Quasi-static
Conduction, .
range, CHW- 1 ~K71) modulus, yield strength,
M/C m E/GPa AMPa
612-643 120.525 C) 75.7 608

165.8(500 °C)
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Fig. 1 True stress—true strain curves of 7A62 Al alloy in

quasi-static tensile tests
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Fig. 2 Microstructures of 7A62 aluminum alloy in T6 aging: (a) Optical morphology; (b), (c) SEM images of second phases;

(d) TEM image of precipitated phases
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Fig. 3 True stress—true strain curves of tensile tests
performed in range of strain rates (a), and effects of strain

rate on dynamic tensile strength and yield strength (b)
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Fig. 4 Dynamic yield strength—strain rate curves of 7A62
aluminum alloy and 7A52 aluminum alloy at room

temperature under T6 aging
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Fig. 5 True stress—true strain curves of dynamic tensile
tests performed at different temperatures with strain rate of
1100 s ' (a), and effects of temperature on dynamic tensile
strength and yield strength (b)
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Fig. 6 Change of yield stress with dimensionless strain
rate (a) and change of yield strength with dimensionless

temperature (b) of 7A62 aluminum alloy
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Dynamic mechanical response and J-C constitutive equation of
high strength 7A62 aluminum alloy

ZHOU Gu-xin', LANG Yu-jing', DU Xiu-zheng', MAO Hua', LI Jin-bao', WANG Sheng', QIAO Li', CAI Hong’

(1. Ningbo Branch of China Academy of Ordnance Science, Ningbo 315103, China;
2. Jianglu Machinery Electronics Group Co., Ltd., Xiangtan 411100, China)

Abstract: In order to study the dynamic response of plastic flow stress of 7A62 aluminum alloy at room
temperature and high temperature, the quasi-static and dynamic tensile mechanical properties of 7A62 aluminum
alloy were investigated by using universal testing machine and a Split Hopkinson Tensile Bar (SHTB). The
physical properties and initial microstructure of the alloy were analyzed by OM, SEM, TEM, DSC and LFA. The
results show that the quasi-static yield strength of 7A62 aluminum alloy can reach 608 MPa under the combined
strengthening of numerous fine precipitates with high density and sub-micron high melting point equilibrium
particles. The strain rate strengthening effect of the alloy is remarkable during dynamic deformation at room
temperature. When the strain rate is higher than 684 s, the yield strength of the alloy is larger sensitive to the
strain rate. At strain rate of 1100 s ' and temperature of 25—500 C, the alloy shows some sensitivity to temperature
due to thermal softening effect of the re-solution of strengthening precipitates and the dynamic recrystallization.
And the dynamic yield strength exceeds 200 MPa at 500 “C. The Johnson-Cook (J-C) constitutive model of 7A62
aluminum alloy was established based on the dynamic mechanical properties.

Key words: 7A62 aluminum alloy; high strength; dynamic mechanical behavior; Johnson-Cook model
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