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Milling surface properties of 7050-T7451
aluminum alloy and establishment of constitutive model
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Abstract: In order to investigate the stress—strain properties of milling surface for 7050-T7451 aluminum alloy, and also
to establish the constitutive model, automated ball indentation (ABI) test was carried out on the SSM-B4000™
stress-strain microprobe system. The load—depth curve was obtained. Unknown parameters such as strain hardening
exponent #n and yield strength o, were obtained based on this curve. Furthermore, indentation processes were simulated
based on finite element method (FEM). Accordingly, the influence rules of the changes of parameters n and o, on
load—depth curve were studied. The functional relationship between parameters 7 and o, was obtained when the error of
load-depth curve between the simulation result and experimental value is the lowest. At last, the validity of parameters n
and o, in constitutive model obtained from ABI test was proved. Under this constitutive model, the average error between
simulation load—depth curve and the test one is 5.2%.
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F1 7050-T7451 H165 42 (AL F )
Table 1 Chemical composition of 7050-T7451 aluminum

alloy (mass fraction, %)[19]

Zn Mg Cu Zr Si
5.93 2.23 2.16 0.11 0.019

Fe Ti Cr Mn Al
0.068 0.02 <0.01 <0.01 Bal.

F 2 7050-T7451 F4 4k gt

Table 2  Material properties of 7050-T7451 aluminum
alloyt'”!
Parameter Value
Density/(g-cm ) 2.83
Ultimate tensile strength/MPa 524
Yield tensile strength/MPa 469
Modulus of elasticity/GPa 71.7
Poisson ratio 0.33
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Fig. 1 Automated ball indentation test system
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Fig. 2 Load—depth curves of ABI test of 7050-T7451

aluminium alloy
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Fig. 7 Load—depth simulation curves: (a) n=0.05; (b) n=0.1; (c) n=0.15; (d) n=0.2
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