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As a basic solution of the problems ‘of fine crushing in current crushed
stone plants, the bulk compression method was proposed by the authors. The
application of this method to the compression type crusher, such as a jow
crusher and a cone crusher, is characterized by the much larger set of the
bottom opening in the closed side than the ordinary set.

It increases the through—put of the crusher without essential decrease of the
reduction ratio, which may result in increase of the anticipated fine products
(e. g. the product size dp = 5—20 mm for concrete aggregates in usual use) as
well as ihe capacity of the crusher.

From the point of view, the laboratory bulk compression test was carried
out, and the optimum conditions of fine crushing with high efficiency in the
compression type crusher and the abjlity of crushing to the desirable shape
particles (i.e. cubic products in shape of high bulk-density) which strongly
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affects the quality of crushed stone, are discussed in this paper.
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Fig. 1 Schematic illustrations of the bulk
compression method in a compressio—
nal type crusher
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Table I Samples, conditions and measurem-
ents of the bulk compression test

samples
kind of rock : granite, andesite, sandstone

grain size d; : 20—10mm, 10— 5 mm

test conditions
maximum load P, : 40 ¢, 10 ¢
thickness of bulk feed samples t : 70mm, 50mm,

30mm

measurements

load-displacement curve

sieve analysis

unit weight, percentage of absolute volume

grain shape measurement
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Table II Physical properties of samples

specific gravity | compression | tensile Young's Poisson’s
of absolute dry strength strength modulus ratio
condition
G kg/cit kg /cift 10* kg/cd
granite 2.67 2540 156 85.0 0.251
andesite 2.64 2640 193 72.0 0.231
sandstone 2.63 1740 146 41.3 0.203
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Fig. 3 Gradings of products under different
test conditions

(for the granite samples)
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Fig. 4 Gradings of products for the three kinds of rocks under the same test conditions
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Table III An example for theoretical crushing energy calculations by Eqs. (5)~(7)
(The granite sample d; =20 — 10gm, t = 70mm, and P, =40 t )

(b) - )
unit energy ) energy fraction
4 X d, X |E, /q,|E, /c, |E, /C weight | /C, | E, /C, | E, /C
1 /%1 Fe e | B3 /s | percent | /M| T2 SMe By g
() (am) (um) (um) () (mm*) (%) @™ %) |m™)
20—10 15 20—10 15 0 0 41.6 0 0 0
10—5 7.5 0.693 | 0.107 | 0.066 27.7 0.192 | 0.029 | 0.018
5—2.5 3.75 11.386 | 0.208 | 0.199 13.6 0.189 | 0.035 | 0.027
2.5--1.2 1.85 | 2.092 | 0.477 | 0.473 6.8 0.142 | 0.032 | 0.033
1.2—0.6 0.9 2.813 | 0.795 |1.044 3.9 0.110 | 0.031 | 0.041
0.6—0.3 0.45 | 3.507 |1.233 | 2,150 2.6 0.092 | 0.032 | 0.056
total 0.725 | 0.159 | 0.175
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curve and theoretical crushing energys calculated by Egqs. (5)~(7)
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Fig. 12 Crushing conditions and the crushing energy coefficients determined from the

relations as shown in Fig. 11
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