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Abstract—When the flocculated granule with polymeric binders were compressed, correlations for intragranular
stress, particle-wall friction, and %TMD in the granular bed has been investigated.
The relation between the applied pressure and the transniitted pressure was linear over the entire applied pressure

range for all of the samples. The effect of the granule size and distribution on the compacted density was dominated
largely due to the binder characteristics.
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Fig. 1. Free-body diagram showing the force bal-
ance in the compression process.
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Table 1. Physical properties of granules
Sample ds ng TMD %TMD,
IP original 0.953 0.588 2.314 41.2
IP #16/20 0.917 0.603 2.314 39.7
IP #25/30 0.928 0.599 2.314 40.1
IP #40/50 0.952 0.588 2.314 41.2
RV original 0.856 0.527 1.810 47.3
RV #8/12 0.801 0.557 1.810 44,3
RV #16/20 0.840 0.536 1.810 46.4
RV #30/40 0.856 0.527 1.810 47.3
RE original  0.844 0.520 1.760 48.0
RE #8/12 0.745 0.576 1.760 42.4
RE #16/20 0.821 0.534 1.760 46.6
RE #30/40 0.853 0.513 1.760 48.7
note: dy = bulk density
ny =initial porosity
TMD =theoretical maximum density
%TMDy=%TMD at 7,=0
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Fig. 2. Compression moid and ram configuration.
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Fig. 3. General flow diagram of INCOM.
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Fig. 4. Typical Fx trace of compression of the
flocculated granule with polymeric bind-
er.
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Fig. 5. Transmitted pressure vs. applied pressure
for compacted calcium carbonate/PE gran-
ules (raw size).
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Fig. 6. Transmitted pressure vs. applied pressure
for compacted Filler-R/Estane granules
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Fig. 7. Transmitted pressure vs. applied pressure
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(raw size).

Table 2. Regression analysis for P, vs P,

Sample Result r*

IP original P, =0.809 P,~2.400 99.94%
IP #16/20 P, =0.792 P,-1.168 99.97%
1P #25/30 P,=0.790 P,~0.929 99.96%
IP #40/50 P, =0.806 P,-0.073 99.99%
RV original P,=0.572 P,-0.445 99.96%
RV # 8/12 P,=0.570 P,-0.792 99.94%
RV #16/20 P;=0.565 P,-0.590 99.91%
RV #30/40 P;=0.606 P,-0.453 99.93%
RE original P,=0.811 P,-2.404 99.91%
RE # 8/12 P,=0.768 P,~1.121 99.93%
RE #16/20 P,=0.820 P,-1.345 99.95%
RE #30/40 P,=0.817 P,-0.279 99.96%

*r: correlation coefficient
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Fig. 8. Intragranular stress vs. %TMD for com-
pressed CaCO,4/PE granules.
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Fig. 9. Intragranular stress vs. %TMD for com-
pacted Filler-R/Estane granuies.
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Table 3. Compression parameters for RV, RE

granules [21]

Sample K (MPa?) Dy

RV original 1.280E-2 0.815
RV # 8/12 1.411E-2 0.808
RV #16/20 1.311E-2 0.817
RV #30/40 1.335E-2 0.811
RE original 8.029E-3 0.915
RE # 8/12 7.807E-3 0.917
RE #16/20 7.952E-3 0.915
RE #30/40 8.012E-3 0.912
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NOMENCLATURE

A crossectional area of granular bed [cm?]

A, . crossectional area consisting of granular par-
ticles [cm?]

d, : density of i" component [g/cc]

F, : applied force [KN]

F, : transmitted force [KN]

g. : conversion factor [-]

L : compact length [cm}

L, : initial bed length [cm]

m; : mass fraction of i component [-]

M, : mass of solid particles [g]

n : porosity under pressure P[-)

n,. : average porosity of granular bed [-]

n, : bulk(initial) porosity [-]

P,, : contact perimeter between particles and mold
wall [cm]

X : displacement of the top ram [cm]

X : axial location of mid plane of bed [¢cm]

V : compact volume [g/cc]

g A FEHEA 29
V, : true volume [g/cc]
7; : intragranular stress at mid plane or bed [MPa]
Ty - Patticlewall friction stress [MPa]
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