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Modeling of Liquidus Temperature for Al — Si Cast Alloys
with Adaptive Neuro-fuzzy Inference System

XIA Bo-cai'*, QIAN Han-cheng', AWAD SAMIR H'
(1. College of Mechanical Engineering, Chongqing University, Chongging 400030, China;
2. Institute of Technology, CAEP, Mianyang 621900, China)

Abstract: During the melting and processing practices, an accurate knowledge of liquidus temperature is necessary in
the determination of process parameters relating to a given alloy. Adaptive neuro-fuzzy inference system ( ANFIS) mod-
eling method has been used to improve accuracy of prediction for liquidus temperature based on the compositions of Al -
Si series cast alloys. The developed fuzzy inference system could extract Takagi-Sugeno type fuzzy rules from data direct-
ly, and has a feed-forward network structure with supervised leaming capability. In order to adapt the parameters of the
model , the proposed fuzzy inference system is trained over a wide range of compositions from the published data of indus-
trial alloys. The result shows that, the developed ANFIS model can capture non-linear relationships between composi-
tions and liquidus temperature, and then provides better prediction than the reported multiple statistic analysis. The de-
veloped model can be used to predict the liquidus temperature needed in computer modeling and thermodynamic calcula-
tion, which are needed in the aluminium alloys casting industry and research.

Key words: cast aluminium alloy; liquidus temperature ; fuzzy inference system; prediction
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Cyclic Creep Constitutive Model of Magnesium Alloy at High Temperature

ZENG Xiang-guo', LI Yuan', FAN Jing-hong'”
(1. Department of Engineering Mechanics, Chongging University, Chongging 400030, China;
2. College of Engineering, Alfred University, N Y 14802 - 1205, U.S.A)

Abstract: With high strength-to-weight ratio and excellent technological properties, Magnesium Alloy plays a more and
more important role in automotive industry. But the inferior high temperature creep resistance limited its application to
power components such as engine and transmission cases. In order to investigate the cyelic creep behavior of Magnesium
Alloy at high temperature, creep tests of plate specimens AM50 were conducted. Through the analysis about the micro-
structure and defects of AMS50, an isotropic and scalar damage parameter was introduced into an existing creep constitu-
tive model. Furthermore, a Fortran code based on numerical algorithm was developed to simulate plasticity, cyclic

creep, and recovery phenomenon observed. Comparisons between calculated results and experimental data show good a-
greement.

Key words: magnesium alloy; damage; cyclic creep; constitutive model

(%8 KIE)


http://www.cqvip.com

