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= : The aluminophosphate glasses were prepared by the melting—quenching technique and their

optical and structural properties were investigated. The 56P205-20A1203 glass exhibits unique blue
emission at 406 nm due to the phosphorus defect in the glass matrix. Addition of Si02, ZnF2, or Li20
to 56P205-20A1203 glass matrix has different influence on formation of phosphorus defect resulting
in different intensities of blue emission at 406 nm, though Si02, ZnF2 or Li20 mostly enters the glass
network as modifier. Structural analysis of P205-A1203 based aluminophosphate glasses by positron
annihilation lifetime spectroscopy indicates that values of positron lifetimes and the corresponding
intensities may be connected with the sizes and number of structural defects. Under excitation of 251
nm, a broad blue emission band and a red emission band were observed in the Mn—-doped
56P205-20A1203-155102-10ZnF2 glass, indicating the operation of energy transfer from the phosphorus
defect to octahedrally coordinated Mn in the glass host.

Figure 1 Excitation (left) and emission (right) spectra of Si02 and /or ZnF2 added 56P205-20A1203
based aluminophosphate glasses, compared with 56P205-20A1203 glass.
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= : As apromising engineering material, CrFeCoNi system high entropy alloys (HEAs) have attracted

extensive attention worldwide. Their cast alloys are of great importance because of their great
formability of complex components, which can be further improved through the transition of the columnar
to equiaxed grains and grain refinement. In the current work, the influence of C contents on the grain
structures and mechanical properties of the as—cast high entropy alloy CrFeCoNi was chosen as the target
and systematically studied via a hybrid approach of the experiments and thermodynamic calculations.

The alloys with various C additions were prepared by arc melting and drop cast. The as—cast



macrostructure and microstructure were characterized using optical microscopy (OM), scanning
electron microscopy (SEM) and transmission electron microscopy (TEM). The cast HEAs transform from
coarse columnar grains into equiaxed grains with the C level increased to =2 at.% and the size
of equiaxed grains is further decreased with the increasing C addition. It is revealed that the
interdendritic segregation of Cr and C results in grain boundary precipitation of M23C6 carbides.
The grain refinement is attributed to the additional constitutional supercoiling from the C addition.
The yield stress and tensile strength at room temperature are improved due to the transition of

columnar to equiaxed grains and grain refinement.
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Heat capacity and thermal expansion of metal

crystalline materials based on dynamic thermal

vibration
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= :A novel approach, based on dynamic thermal vibration, is proposed
to calculate the heat capacity and thermal expansion coefficient (TEC) for metal crystalline
materials from OK to the melting point. The motion of metal atomic clusters is decomposed
into structural deformation and thermal vibration. Then thermal vibration equations are
established by the fourth-order Taylor expansion of Hamiltonian at the transient
structural deformation position. Asa  result, the thermal vibration  frequencies
dynamically change with the structural deformation positions and temperatures. A
parameter Besides, the modified temperature-dependent Grlineisen parameter is
given. Finally, the formulae of heat capacity and TEC for metal crystalline materials are
derived from the dynamic thermal vibration frequencie. The numerical results of heat
capacity and TEC for metals Cu, Al, Au, Ag, Ni, Pd, Pt and Pb show a temperature
dependence and agree well with the experimental data from OK to the melting point. This
work suggests an efficient approach to calculate thermodynamic
properties of metal materials for a wide range of temperatures, up to the melting point.
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Potassium-sodium niobate based ceramics: new

hope for giant electrocaloric effect
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E : Relaxor ferroelectrics are considered as promising candidates for electrocaloric cooling

applications because they show relatively large electrocaloric temperature change near room temperature
and a very large temperature range. However, electrocaloric temperature change of relaxor
ferroelectrics is lower than that of other ferroelectrics with first-order phase transitions. In this
work, a strategy (compositions control the grain size to submicron scale for increasing the dielectric
breakdown strength) was proposed to improve the electrocaloric temperature change of relaxor

ferroelectric ceramics. (1-x) (KO.5Na0. 5)Nb03-xBaZr03 ceramics were chosen as a representative to



verify the validity of this strategy. The results confirm that the (KO.5Na0.5)Nb03 based ceramics
are desirable materials for electrocaloric cooling applications. The findings in this study not
only provide a design methodology for developing lead—free relaxor ferroelectric ceramics with
large electrocaloric effect but also could bring about the development of a series of
(KO. 5Na0. 5)Nb03 based ceramics with significantly enhanced electrocaloric temperature change in
the future. More importantly, this work opens a new research and application fields for
(KO. 5Na0. 5)Nb03-based ceramics.
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chemistry A, Journal of materials chemistry C, Applied Physics Letters, Journal of the American
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phase field modelling
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= : In the present study a phase field model for high surface energy anisotropy is developed

to model the morphologies of voids in U02. In order to precisely account for the high anisotropy, an



alternative forward-backward strategy based on a staggered grid with an averaged interface normal
scheme is used in the numerical procedure. A variety of equilibrium void shapes are reproduced
with respect to a constant volume condition. The facet areas and facet energies are calculated
The simulations show excellent agreement with the analytic predictions obtained through Wulf
constructions. For the void shapes with high Miller index facets, it is discovered that a slight
decrease in total surface

area will result in a substantial increase in the total surface energy
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Tailoring diversity of ordered strengthening

nano-precipitation by tiny alloying element in an

Ni-Cr-Mo superalloy
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$E : The tailoring diversity of strengthening nano—precipitation by tiny alloying in an

Ni—Cr-Mo alloy with low Mo/Cr has been investigated using transmission electron microscopy (TEM)
and atom probe tomography (APT). Results show that the addition of Al promote formation of cuboidal
L12 phase (ordered fcc), while addition of both Nb and Ta induces phase transformation from the
body-centered orthorhombic Pt2Mo—type to tetragonal D022 superlattices, which cannot precipitate
in the aged Ni-Cr—Mo alloy no matter how change aging for its. The stoichiometry of ordered phases
has been determined to be Ni2.7(Cr0.2Mo0. 2A10.6) with L12, Ni2.6(Cr0. IMoO. 04Nb0. 86) with D022
(ellipsoidal) and Ni3(Cr0. 08Mo0. 12Ta0.8) with D022 (spherical).
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