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Abstract This paper proposes a nonlinear elastoplastic model and uses the finite element method to study the
thermal residual stress in 3D-C,/Mg and its modification after different treatments. Then an experimental investigation
was realized by XRD, which indicates the influences of different treatments on thermal residual stress. The result
shows that after a cold—treatment at —196°C , the average thermal residual stress can decrease from 169. 06 MPa to
55.29 MPa, while the thermal residual stress changes little after a heat-treatment. This calculating result agrees well

with the experimental results and proves that the cold-treatment can reduce the thermal residual stress in 3D-C,;/Mg.
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Tab.1 Properties of materials

Materials E/GPa o /10°K™  a;/107°K™! v
T300 230 -0.3 5.5 0.25
AZ91D 45 279 27" 0.35

Explement: 1) Coefficient of thermal expansion of metal measured at

20 to 200°C..
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Fig.3 Distribution of thermal residual stress (Mises) in AZ91D
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Tab.2 Calculating results of thermal residual stress (Von Mises
Stress) in AZ91D after different treatments

,;- T nax T min
treatment
/MPa /MPa /MPa
without treatment 169. 06 201.41 138.64
cold-treatment 55.29 132.78 14.12
heat-treatment 147.23 204.03 97.31
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Tab.3 Lattice parameter of o—Mg phase in AZ91D alloy,3D—-
C,/Mg without treatment , 3D-C,/Mg after cold-treatment
and 3D-C,/Mg after heat-treatment

materials o Me
a/nm b/nm ¢/nm
AZ91D alloy 0.31885 0.31885 0.51888
C;/AZ91D without treatment  0.32045 0.32045 0.51946
C/AZ91D after cold-treatment (.31936 0.31936 0.51880
C/AZ91D after heat-treatment (.31982 0.31982 0.51965
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