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Table 1 Parameters used in numerical simulation
Johnson-Cook equation Griineisen equation

A/(MPa) B/(MPa) n C m D, Cq s %o

Nonconstant 0 0 0.014 1.0 0.05 3931 1.33 2.02
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Table 2 Materials constants used in calculation

Initial temperature Heat conduction Material’s diagnostic
Density Specific heat Yield strength Cut strength Temperature Soft coef-
on interface coefficient temperature
/(kg/m?3) /L]/ (kg « K)] /(MPa) /(MPa) coefficient ficient
/(K) /LW/(m+ K)] /(KD
298 7850 62.3 435 700 350 0.00028 573 0.004 6
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Research of Temperature Rise at the Particles Interface
Caused by Adiabatic Friction in Explosive
Consolidation of Powders
LI Xiao-Jie, WANG Jin-Xiang,ZHANG Yue-Ju,LI Rui-Yong.ZHAQO Zheng

(Department o f Engineering Mechanics of Dalian University of Technology ,
State Key Laboratory of Structural Analysis for
Industrial Equipment ,Dalian 116023 ,China)

Abstract: In this paper, a slanting impaction model of two parallel plates was proposed to research the

effect of friction between particles during explosive consolidation of powder. The change tendence of

the interface friction of the particles with the change of temperature was analyzed, and influence of

shock compression, grain size of powders and intensity of material on the time for the holes compac-

tion was researched by LS-DYNA program. A formula to calculate the temperature rise at interface

caused by adiabatic friction is given. The result shows that the temperature rise is related to factors of

material’s characteristics,size of particles, angle of shock-direction and shock compression and so on.

The temperature rise decreases with the increase of ability of heat deposit and transfer,and the intensi-

ty of material’s. It increases as the porosity of material, size of diameter or shock pressure increases.

The temperature at the interface can be higher than melting point of the material if the grain diameter

and compact force are appropriate.

Key words: explosive sintering;consolidation of powders;{riction



