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Electronic structures and magnetic properties

of W-based Heusler alloys W.YZ
FEI Lijun, CHENG Yao, ZHAO Lujia, HUO Dexuan
(School of Materials and Enviromental Engineering , Hangzhou Dianzi University , Hangzhou Zhejiang 310018 , China)

Abstract ; The electronic structures and magnetic properties of tungsten-based Heusler alloys W2YZ
(Y=Mn, Fe, Co;Z= Si, Ge, Sn, Sb, Te) are studied using the first principle calculations . The
crystal structures of 15 kinds of W2YZ alloys with L2 and XA were optimized . The results show that
all W:Y Z alloys crystallize in ordered Hgz CuTi-type cubic structure , and W2CoTe has the lowest total
energy and the most stable structure . The calculations of electronic structures indicated that all of the
Heusler alloys investigated in the present work do not exhibit half-metallic or semi-conductor
characteristics , and they are just ferromagnetic metals or nonmagnetic metals . Furthermore , we find
that the relationships between the total magnetic moment and the total valence electron number in nine
of the alloys satisfy the Slater-Pauling rule of M:= Z —24, while the magnetic moments of the rest
(W2:MnSb, W2FeSn, W:FeSb, W:FeTe , W2CoSb and W2 CoTe ) deviate from the straight line slightly .

Key words : Heusler alloy ; First-principles ; electronic structure ; magnetic property
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Research on initial crack initiation angle of compound cracks

on the surface of pyrocarbon
LIU Gang , WANG Liya, ZHA Xiao, ZHANG Jianhui
(Schoolof Mechanical Engineering , Hangzhou Dianzi University , Hangzhou Zhejiang 310018 , China)

Abstract ;In order to study the propagation behavior of the micro-cracks on the surface of artificial
heart valve pyrocarbon coating , ABAQUS finite element analysis and FRANC3D fracture analysis
software were used to simulate the initial crack initiation angle of semi -elliptical central cracks on the
surface of artificial heart valve pyrocarbon coating . The results show that the initial crack initiation
angles of mode | and mode Il reach the minimum at the crack center and the maximum at the crack
tip ; when the crack depth is constant , the initial crack initiation angle of mode I increases with the
increase of the crack inclination angle , and the initial crack initiation angle of mode Il decreases first
and then increases with the increase of the crack inclination angle ; under the condition that the crack
inclination angle is constant , the smaller the crack depth , the greater the influence on the initial crack
initiation angle of the front edge in the model surface , and the influence of the crack depth on the ini-
tial crack initiation angle of mode I is greater than that of mode II .

Key words :artificial heart valve ; pyrocarbon ; initial crack initiation angle



