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Substitution of equation (2.7) into (2.5) then showns that for a constant 

heating rate, The mean grain size G wil be invertly propertional to the heating 

rate when G>>Go . Note also that for a given compact, for which A,B,Ed and 

E, are fixed, the right hand side of equation (2.5) will be only a function of 

temperature. The corresponding densification rate follows from inserting 

equation (2.5) in expression for the densification rate equation (58) 

w c h  would then read. 

where G(T,t) is given by equation (2.5) 

and C is the sintering stress 

An example of some densification data collected during constant- 

heating rate sintering of ZnO shown in Fig 2.3 , together with a numerical 

evaluation based on equations (2.5) and (2.4) 
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The actual density at time t and temperature T follows after some 

algebra (Chu, 1990) from integration of equation (2.9) for the known T-t 

relationship. In a constant-heating rate experiment, when G has grown 

significantly larger than Go , the densification rate then becomes proportional 

to the heating rate, P , as follows from equation (2.5) , (2.7) arid (2.4) and to 

a function of temperature while the density become only a function of 

temperature and does not depend on the heating rate. This interesting result is 

borne _out by experiment , as shown for ZnO in Fig 2.4 

Temperature IT1 

Fig 2.5. Density increments versus temperature at different 

heating rates for ZnO. The incremental sintend density is 

not strongly dependent on heating rate. 
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