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Dynamic Characteristics of Roller Mill
Teruaki HIDAKA, Xian ZHANG and Hisao NOMURA

Abstract

In order to investigate the dynamic characteristics of UBE Loesche mill, accelerations, displacements
and strains on various places of a small-sized UBE Loesche mill LM3.6 are measured in actual operation.
Then analysing these varying amounts by the F F T real-time-analyzer, frequencies of the vibration of the
mill are obtained. On the other hand, replacing the UBE Loesche mill by a vibration model with five
degrees of freedom with respect to a vertical motion and estimating masses and spring constants of each
part of the mill by means of experiments or calculations, the theoretical natural frequencies of the model
are calculated. Then the theoretical results are compared with the experimental ones.

Consequently, the following is clarified: The vibration of the mill in actual operation is considered to be
a forced vibration because the lowest natural frequency of the mill is fairly higher than the main vibration
frequencies of that in actual operation. It has been observed that rollers and table of the mill are in con-
tact with each other, and move in the same phase in the vibration. The higher frequency components of
the mill are decreased by accumulators. Furthermore, varying component of the external force applying

the case of the mill seems to be about 60% of the force applying the table.
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Table 1 Conditions of Measurement

Test | Oil pressure| Capacity Rate of
number MPa flow
(Kgf/em?) Kgh m*/h
1 7.84
(80)
9.80
11.78
8 (120)
7.84
4 (80)
9.80
5 (100) 300 1400
11.76
6 (120)
7.84
7 (80)
9.80
9 11.76
(120)
10 200
9.80
11 (100) 300 1000
12 | 400

Table 2 Data of measurement in static experiment

p | P | F | pn | W | 8 | X

MPa | KN | KN | MPa| KN | mm | um

0 0] 039| 03 | 1.47)0.875 0
294 431| 4.12| 39 |10.19|0.841| 34
392 | 5.78| 6.27| 5.2 |13.92|0.831| 44
490 | 725 774| 6.4 |16.86|0.818| 57
588 | 862 | 921 7.6 |19.80|0.808 | 67
6.86 | 10.09 | 10.58 | 8.7 | 22.64|0.798 | 177
7.84 | 11.56 | 12.06 | 10.0 | 25.58 | 0.784 | 91
8.82|13.03 | 13.52 | 11.2 | 28.52 | 0.771 | 104
9.80 | 14.41 | 14.99 | 12.3 | 31.46 | 0.757 | 118

10.78 | 15.88 | 16.46 | 13.6 | 34.40 | 0.740 | 135
11.76 | 17.35 | 17.93 | 14.7 | 37.24 | 0.730 | 145
12.74 1 19.11 | 19.40 | 16.0 | 40.18 | 0.720 | 155
13.721 20.19 | 20.87 | 17.2 | 43.12 | 0.707 | 168

(1KN = 102Kgf ; 1MPa=10.2Kgf/cm?)
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ik TERHESE



- BN S

Test number 3

Swing arm 2
2
© 1
< b
L L ! Il .|
0 20 40 60 80 Hz
£ 71 shatt 2
3 20
q
§ 20 0 50 20 Hz

Frequency
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