
Memoirs of the Faculty of Engineering, Nagoya University 

Vol. 40, No. 1 (1988) 

DEVELOPMENT OF MEASURING 

AND CHARACTERIZING METHODS 

OF MECHANICAL PROPERTIES 

OF POWDER PARTICLES 

GENJI JIMBO, RYOHEI YAMAZAKI*, 

JuN-ICHIRO TSUBAKI** and HrnEHIRO KAMIYA*** 

Department of Chemical Engineering 

(Received May 3L 1988) 

Abstract 

To make clear the fundamental characteristics of powder material and 
its behaviors, which are still very difficult to analyse and to predict quantita
tively, several kinds of measuring principles and methods have been de
veloped by the authors. And it was found that the results obtained 
different methods scattered largely and showed very poor coincidence. 
Reasons for such big difference in the results of the measurement of adhesive 
properties are discussed analytically in this report. In the case of single 
particle measurement, the effects of the direction of separation force and the 
contact relation of particles are pointed out and new equations including 
these effects are proposed. In the case of podwer bed, the effect of 
compression force at the contact point is pointed out as one of the most 
essential factors which determine the strength of powder bed. Then based on 
the experimental finding about the relation between the tensile strength and 
the porosity of powder bed, modified Rumpf s equation is derived semi-' 
theoretically and proposed here taking into account of the effect of com
pression force. Other measurement methods and their results of adhesive 
properties, such as deagglomeration of agglomerated powder assemblage in 
air stream and the change of adhesion force against temperature, are also 
shown. The latter are applied to the analysis of fluidized bed for predict-

the incipient fluidization velocity at elevated temperature. Finally 
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time-dependent properties, such as fatigue and creep, are proposed as new 

characterizing principles of powder materials. With all these results obtained 

experimentally and theoretically, the main causes of big difference of mea

sured results of adhesion force by different methods are explained qualita

tively. 
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