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Ratcheting behavior of AZ91D magnesium alloy under
uniaxial cyclic stressing
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Abstract: A number of uniaxial stress-controlled cycle loading experiments were conducted for AZ91D magnesium alloy
at room temperature. The effects of the stress amplitude, mean stress, peak stress, stress ratio and loading history on the
ratcheting behavior of AZ91D magnesium alloy were investigated. The results show that the ratcheting strain rate
increases with increasing peak stress and mean stress. A prior cycling with higher mean stress or stress amplitude greatly
decreases the ratcheting rate of the subsequent cycling with lower mean stress or stress amplitude. And prior cycling with
lower stress has effect on the ratcheting behavior of the subsequent cycling with higher stress level. The correspondence
between ¢, and o, is not one-to-one, the relationships among &, o,,, and o, were obtained.
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Fig.1 Schematic diagram of AZ91D sample(Unit: mm)
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(1) 6,=40 MPa  ¢,=110 - 120 130 - 140 MPa

(2) o,=70 MPa ¢,=70 - 80 100 110 - 80 MPa 6 -

(3) 6,=90 MPa  ¢,=50 - 60 - 70 - 80 — 90 - 60 MPa

(4) 0,=110 MPa ¢,=30 - 40 - 50 - 60 — 70 - 40 MPa

(5) 0,=70 MPa 6,,=70 - 80 90 - 110 - 120 - 80 MPa

(6) 0,=80 MPa  ¢,=60 - 70 - 100 - 110 - 70 MPa

(7) 6,=90 MPa 6,=50 - 60 — 70 100 - 60 MPa (1. 14]
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Table 2  Binary constitutive equation

forecasting results

of AZ91D and

Tec;‘:que omw/MPa  6,/MPa -~ Z:T .
70 70 0.66 0633 4.1
70 80  0.839 0859 24
5 70 90 1171 1.191 -17
70 110 2206 2.169 1.7
70 120 2792 2816 —0.9
80 60  0.566 0.567 —0.2
80 70 0713 0713 0
6 80 80 095 0964 -5
80 100 176 1782 13
80 110 238 2349 16
90 50 0391 0407 4.1
90 60 0472 0473 02
7 90 70 0.683 0.644 57
90 90 1301 1302 -0.1
90 100 1769 1.789 1.1
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