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MATLAB

][

𝜏0𝑐,𝑏𝑎𝑠𝑎𝑙
𝑖𝛼30 𝑀𝑃𝑎𝐶1158.0 𝐺𝑃𝑎
𝜏0𝑐,𝑝𝑟𝑖

𝑖𝛼100 𝑀𝑃𝑎𝐶1225.0 𝐺𝑃𝑎
𝜏0𝑐,𝑝𝑦𝑟

𝑖𝛼150 𝑀𝑃𝑎𝐶1320.8 𝐺𝑃𝑎
𝜏0,𝑓𝑜𝑟48 𝑀𝑃𝑎𝐶3361.2 𝐺𝑃𝑎
𝜏0,𝑟𝑒𝑠48 𝑀𝑃𝑎𝐶4416.6 𝐺𝑃𝑎
𝑏𝑏𝑎𝑠𝑎𝑙0.5ℎ𝑏𝑎𝑠𝑎𝑙30 𝑀𝑃𝑎
𝑏𝑝𝑟𝑖10ℎ𝑝𝑦𝑟 30 𝑀𝑃𝑎
𝑏𝑝𝑦𝑟10 𝐺𝑃𝑎ℎ𝑝𝑟𝑖30 𝑀𝑃𝑎
𝜆00.001𝑐𝑏𝑎𝑠𝑎𝑙2 𝐺𝑃𝑎
𝑚100𝑐𝑝𝑟𝑖0.4 𝐺𝑃𝑎
𝑞0.5𝑐𝑝𝑦𝑟0.4 𝐺𝑃𝑎
𝑘 100 𝑀𝑃𝑎   

𝜑1, 𝜑2, Φ

                                                                                                          
2 Miller-Bravis 
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 [

𝑐𝑜𝑠𝜑1𝑐𝑜𝑠𝜑2 − 𝑠𝑖𝑛𝜑1𝑠𝑖𝑛𝜑2𝑐𝑜𝑠Φ 𝑠𝑖𝑛𝜑1𝑐𝑜𝑠𝜑2 + 𝑐𝑜𝑠𝜑1𝑠𝑖𝑛𝜑2𝑐𝑜𝑠Φ 𝑠𝑖𝑛𝜑2𝑠𝑖𝑛Φ
−𝑐𝑜𝑠𝜑1𝑠𝑖𝑛𝜑2 − 𝑠𝑖𝑛𝜑1𝑐𝑜𝑠𝜑2𝑐𝑜𝑠Φ −𝑠𝑖𝑛𝜑1𝑠𝑖𝑛𝜑2 + 𝑐𝑜𝑠𝜑1𝑐𝑜𝑠𝜑2𝑐𝑜𝑠Φ 𝑐𝑜𝑠𝜑2𝑠𝑖𝑛Φ

𝑠𝑖𝑛𝜑1𝑠𝑖𝑛Φ −𝑐𝑜𝑠𝜑1𝑠𝑖𝑛Φ 𝑐𝑜𝑠Φ
]

nmNo.Slip mode

0, 0, 1-0.8661, 0.5, 01Basal
0, 0, 1-0.8661, -0.5, 02Basal
0, 0, 10, 1, 03Basal
1, 0, 00, 1, 01Prismatic
0.5, 0.8661, 00.5, 0.8661, 02Prismatic
0.5, 0.8661, 00.5, 0.8661, 03Prismatic
0.8233, 0, 0.47800.8233, 0, 0.47081Pyr c+a
0.8233, 0, 0.47080.4543, 0.2623, 0.85142Pyr c+a
0.4411, 0.7641, 0.4708-0.4543, 0.2623, 0.58413Pyr c+a
0.4411, 0.7641, 0.47080, -0.5246, 0.85414Pyr c+a
-0.4411, 0.7641, 0.47080, 0.5246, -0.85145Pyr c+a
0.8823, 0, -0.47080.4543, -0.2623, 0.85146Pyr c+a
0.8823, 0, -0.47080.4543, 0.2623, 0.85147Pyr c+a
0.4411, 0.7641, -0.4708 0.4543, -0.2623, 0.8514 8 Pyr c+a 
0.4411, 0.7641, -0.4708 0, 0.5246, 0.8514 9 Pyr c+a 
-0.4411, 0.7641, -0.4708 0.4543, 0.2623, 0.8514 10 Pyr c+a 
-0.4411, 0.7641, -4708 0, 0.5246, 0.8514 11 Pyr c+a 
0.4411, -0.7641, 0.4708 -0.4543, 0.2623, 0.8514 12 Pyr c+a 
0.6338, 0, 0.7298 -0.7298, 0, 0.6338 1 Tensile Twin 
0.3419, 0.5922, 0.7298 -0.3649, -0.632, 0.6338 2 Tensile Twin 
-0.3419, 0.5922, 0.7298 0.3649, -0.632, 0.6338 3 Tensile Twin 
-0.6338, 0, 0.7298 0.7298, 0, 0.6338 4 Tensile Twin 
-0.3419, -0.5922, 0.7298 0.3649, -0.632, 0.6338 5 Tensile Twin 
0.3419, 0.5922, 0.7298 -0.3649, 0.632, 0.6338 6 Tensile Twin 

 𝑃𝑟 = 𝑅. 𝑃. 𝑅𝑇

𝑆𝑖𝑗𝑘𝑙 = 𝑅𝑚𝑖𝑅𝑛𝑗𝑅𝑝𝑘𝑅𝑞𝑙𝑅𝑚𝑛𝑝𝑞

AZ91D

][

ATEX

(0 0 1)

AZ91D

(1 0 1)(1 0 0)

][

 

][

AZ31][

][

AZ91D

휀𝑟 =
𝜀𝑚𝑎𝑥+𝜀𝑚𝑖𝑛

2

휀𝑚𝑎𝑥휀𝑚𝑖𝑛

 

][

][

                                                                                                          
1 Yan 
2 Lin 
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ABSTRACT ARTICLE INFO 

Todays, the requirement of lowering the vehicle weight for the reduction 
of the fuel consumption and emissions, one of the methods considered by 
designers is to use the ligh magnesium alloy under cylclic loadings. In this 
article, considering the microstructure of the AZ91D magnesium alloy, its 
crystalline structure, a model for predicting the ratcheting behavior of this 
alloy was adapted and verified based on experimental data. The 
crystallographic texture of this alloy will be introduced into the model 
respecting the manufacturing process of the shaping conditions. The 
proposed model, in order to simulate the ratcheting deformation, had an 
acceptable accuracy. However, the values of the ratcheting strain were 
over-predicted. Moreover, the crystal plasticity model could simulate the 
first and second stages of ratcheting, hardening effects, mean stress, and 
stress amplitude, with a higher accuracy. 
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