Estimating the Maximum Crushing Capacity of a Hammer Mill

Hiromu ENDOH

The maximum crushing capacity of a mill, F_ is expressed by

FraHumd € (@)
where H, .. IS the maxmim hold-up when a Steady state operation is possible and t is the
mean residence time through the mill. The experimental relationship between the maximum
hold-up and the size of hammer mill takes the form

Hye=39-5% 10°%p bN,rlS2, (@)
while the experimental relationship between the mean residence time and the operational
conditions of the hammer mill takes the form

t=3.98x 10°%r [0.693- (d,/D.)1/ (0, *wiL%3) (©)
From Egs. (1), (2)and(3),the maximum crushing capacity of a hammer mill F is expressed
by

F o=y e T9.92x 10% bN.r1S, Y2 d, %0 2%/t [0.693¢ |(d,/D.)"] 0))

The measured average crushing capacity was 1.5 times as large as the value calculated fror
the empirical equation (4). However, approximate estimation of the maximum crushing
capacity is possible from the equation (4).
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Fig.-1 . Model of a screen hammer mill
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Table 1. Dimensions and densities of the
particles used
Fii e [ WRE
Materials De n Density*
__and species | (mm) | (g/em)
Ak
Charcoal 9.3 ! 1.3 0.278
4.3 1.0
________________ 3.5 _0.76.
=} VA
Rubber 3.3 1...6.0 | 0.999
PER 3
Coal . | . 3.4 119 1.24
2%
Sand 1.06 1.9 2.61
17.9 10.0
___________ 15.4 | 10.0 |
# S5
Japanese 12.5 3.5 0.390
larch 8.4 4.2
6.4 3.1
5.2 3.3
3.0 3.4
2.5 3.1
1.45 3.1
,,,,,,,,,,,,,,, 1.1 | 3.5
s = y] - I o
CBirch ] 12.3 | 3.5, 0.436
>/ x
Bass wood 15.8 10.0 0.305
14.4 10.0
ISR 8.1 5.5
-y
Fir 15.3 10.0 0.326
9.0 3.3
__________________ 2.82 | 1.4 ..
A a4
Oak 16.8 10.0 0.646
13.1 10.0
AR 8.5 1...5.0. | ...
e i1
Bark of fir 28.2 10.0 0.390
15.5 10.0
7.7 5.0
4.3 1.0
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Based on oven-dry weight
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Table 2 Specifications of hammer mills examined
Mill | Motor | Diameter | Length, L | Rotational | Distance, r Width, | | Nummber of | Open-size |Opening area ratio
speed, @ hammers, Nr| of screen | of screen, Sr
K | (m) (m) (rad/ sec) | (m) (m) (om) | (%)
A 1.5 0.20 0.080 157 0.08 0.075 2 10.0 38.2
; l 5.3 15.0
,,,,,, S PR I A RO N PSS N ¥ O St X
B 3.7 0.21 0.098 149 0.10 0.098 3 7.8 33.4
____________________________________________________________________ S N T N
C 0.75 0.10 0.960 120 0.05 0.096 3 | 5.9 50.9
___________________________________________________________ 08 a8
D 22 0.68 0.790 178 0.34 0.123 52 10.0 41.7
38
26
14
_________________________________________________________________ 8
E 22 0.68 0.790 178 0.34 0.123 52 6.0 38.0
25.0
17.2
10.8
SN PO R SSSRN USSSUOSRIN OSSOSO USSR FOSSSSSTR DOSSSR O 5.0
F 22 0.68 0.680 178 0.34 0.123 39 10.0 41.7
0.560 28
LI 0450 | b 6
G 22 0.68 0.123 84 0.34 0.123 52 10.0 41.7
126
___________________ o
H 11 0.30 0.240 148 0.15 0.123 56 10.0 27.1
i 210
‘ 263
_____________________________________ w6 |
[ 18.5 0.62 0.110 755 0.31 0.110 26 0.4 6.0
520
oo B |
] 0.4 0.14 0.050 104 0.07 0.048 14 2.1 32.5
| _ 1.1 25.7
| i 0.6 22.8
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Fig.2.
numerically Fiax.
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Relation between maximum crushing capacity measured F,.., and that calculated

Note) The alpabets in the figure show the crushers used in Table 2.
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LIST OF SYMBOLS
D,:

diameter of absolute size constant of Rosin-
Rammler distribution of feed, mm

diameter at 5096 diameter of Rosin - Rammler
distiribution of product, mm

maximum crushing capacity, kg/h

Hymax - maximum hold-up in mill, kg

L :length of mill, m

1 : width of hammer in the rotational direction, m

n : distribution constant of feed in Rosin - Rammler
(PREERSW W78 H15)
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distribution diagram

. nurnber of hammers

. distance from the top of hammer to the center

of rotational axis of mill, m

. opening area ratio of screen, %

. mean residence time through mill, hr

“bulk density of feed which was loosely

packed, kg/m?®

. breakage characteristic time,hr

. rotational speed of hammer, rad/s
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