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Chemistry of Powders
[IV] Comparison of Equations of State for Powder Compression
(Part 2)

Kimio Kawakita, Professor
Yuhbun Tsutsumi, Assistant Professor
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Compression equations of powder

Author

Equation

Remarks

Balshin
Smith

Murray

Ballhausen

Konopicky

Athy

Nutting

Terzaghi

Kawakita
Jones

Burr

Tanimoto
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P—Po=CiP'3
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n=noexp (—pP)

r=9715%
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P=pressure, Vy=specific volume,
L, C=constants.

P=density, Po=initial density, Cr=
compressibility factor.

DEe=relative density at pressure P,
7T=surface tension, n=number of
pores in unit volume, 0J¢=yield
strength at compressing temperature.

D=relative density.

D=relative density at pressure P,
Dy=relative density at zero pressure,
K =constant.

n= porosity,
B=constants.
7=volumetric strain, ¢=time, S=

compressive stress, ¢, S, £=con-
stants.

me=initial porosity,

e=ratio of porosity (voids-ratio),
P.=constant at initial packing, «,
B, 7 =constants.

C=ratio of compressed volume, a, b
=constants.

P=applied pressure, W =relative
apparent volume, K=constant.

D=relative apparent density, S,
Sz, fa=functions of pressure P,
A=constant.

d0=change of volume, E=elastic
factor, d=compressive stress, em=
initial void, €o=strain at initial
state, #, A=constants.
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Table 2. Comparison of porosities derived from various equations

Author Porosity P—0 P—roo goen: de §tsimon)

Balshin __a__ 1 1 a#0

c2—InP

Jones 1— €3 1 1 cs¥F0
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Athy (Vo—Voo)__l_ Vo— Ve 0 s #0
Vo &P Vo
Nutting _ (Kg) eaP Vo— Ve Vo— Ve
1 Ve e Vo Vo (C1<0) a0
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1(c:<0,c1>0)
Terzaghi || 1 - 1 ) 1
1—¢s In (P+co) — c10{P+co)+cn 1—csInco —crocotcu
Kawakita (Vo—V)/Va Vo=V (= ) 0 C12(=b)
1+ (Veo/ Vo)esz P Vo @ #0

V' : Apparent volume under pressure P,

Vs : Initial apparent volume,

Ve : Net volume of powder, ci1*++c12: Constants.
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