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Shrinkage Kinetics of Nanoscaled W—Cu Alloy during Hotpressing Sintering

XU Jinlong, ZHANG Liying, CUI Feng'e, TAN Yuxin, WU Chengyi

Materials Science and Engineering School, University of Science and Technology Beijing, Beijing 100083, China

ABSTRACT The effect of pressure, gas atmosphere and W particle size on the shrinkage kinetic curve of nano-
scaled W—Cu composite powders during hot pressing were studied. The growing of W grainsin W—Cu alloys was
anayzed. Some mechanical properties were measured. The results show that, using composite nano-powders of W—
Cu, the nano-scaled W—Cu alloy in which W particle sizeis not more than 0.5 pm can be obtained through hot pres-
sing in H, atmosphere and under a high pressure of 75 MPaat low sintering temperatures of 970~1200°C. Therela-
tive density of the ultrafine grained alloy can reach 98.8 % . The mechanical propertiesat 500°C greatly exceed those
of the conventional W—Cu alloy,
KEY WORDS shrinkage kinefic curve; ultrafine grain; W—Cu alloy; ot priessing
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Theoretical determination of thermal diffusivity of composite material

Thomas Kabayabaya, Fan Yu, and Xinxin Zhang

Department of Energy Engineering, Mechanical Engineering School, University of Science and Technology Beijing, Beijing 100083, China

ABSTRACT A very smplemodel based on the Quadrupol e method was used in the theoretical analysisof thermal
diffusivity of com-posite materials of Cu-PVC, PVC-Cu-PVC, and Cu-PVC-Cu. The use of MATLAB software
with areturn to rea space using the Stehfest algorithm makesthetime of calculation very short. The thermal respon-
ses on the rear face of each considered sample, which determine the thermal diffusivity were represented. A mathe-
matical demonstration which confirmed the results was given. Thermal diffusivity determined from the rear face
thermal responses were compared with the results of the therma diffusivity calculated by considering the composite
materials to be homogeneous, and a discussion on the two kinds of results was provided.

KEY WORDS thermal diffusivity; composite materia ; thermal conductivity; heat conduction; quadrupole method
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