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Table 1 Chemical composition of 7075 aluminum alloy

(mass fraction, %)

Zn Mg Cu Si Fe Cr Ti Al
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Fig. 1 Distribution of steady state creep rate data of

aluminum alloy 7075
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Fig. 2 Variation of enduring time with steady creep rate of

7075 alloy
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Table 2 Optimized parameters and related SSE Rfl

in different models

Optimized parameters SSE
Model 2
q lgt, ao ap a as ay Ry
RMB’ 1.02 37.8424 -5.0865 9.0607 -6.1221 1.8397 -0.2076 0.2797
MH’ 1 41.9540 -6.0021 10.6719 ~7.1937 2.1568 -0.2429 0.2800
osD’ 0 1.0038 X 10* —5.6857X10° 9.8308X10° -6.3975X10° 1.8521X10° -2.0140X10*>  0.7049
LM’ -1 —-25.1469  5.7388X10* —2.8434X10° —-5.2273X10* 3.2785X10* 5.7399Xx10° 0.4194
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Fig. 5 Logarithmic difference distribution of actual measurements and fitted creep data by different models: (a) RMB’ model; (b)

MH’ model; (¢) OSD’ model; (d) LM’ model
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Table 3  Test results of logarithmic difference data by different models

Normality test Outlier test
Model
Statistic W05 Decision at level (5%) Max (722, 7'22) Dy o5 Decision at level (5%)

RMB’ 0.979 Obey 0.19 No outlier

MH’ 0.979 Obey 0.17 No outlier

0.924 0.420
osD’ 0917 Reject - -
LM’ 0.979 Obey 0.22 No outlier
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Fig. 6 Comparison of actual measurements and fitted creep data by different models: (a) RMB’ model; (b) MH’ model; (c) OSD’

model; (d) LM’ model
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Derivation of steady creep constitutive equation of
7075 aluminum alloy by rate temperature parameter

LI Ang

(Institute of Physical and Chemical Engineering of Nuclear Industry, Tianjin 300180, China)

Abstract: Based on Monkman-Grant equation and time temperature parameter, four different rate temperature parameter
models were proposed to resolve the difficulty of creep data fitting when power-law breakdown appears in high strength
aluminum alloy. The 7075 creep data were fitted into different rate temperature parameter models to obtain the steady
creep rate equations by multiple linear regression. The effectiveness of model prediction were discussed in comparison of
different models by statistical test methods. The results demonstrate that when significance level is 5%, the logarithmic
difference distribution of measured and fitted data by OSD’ model do not satisfy normal distribution. The fitted
logarithmic creep rate by OSD’ and LM’ models could not completely drop into 96.5% confidence intervals of ideal fitted
line. The regression curves are calibrated by logarithmic values of measured and fitted data by RMB’ and MH’ models,
which linear correlation coefficients are greater than 0.994. The sum of squared residuals of RMB’ and MH’ models are
0.2797 and 0.2800, respectively. The steady state creep behavior of 7075 aluminum alloy in experimental conditions can
be well described by creep constitutive equations of RMB’ and MH’ models.

Key words: rate temperature parameter; high strength aluminum alloy; power-law breakdown; creep constitutive

equation; statistical test
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