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Abstract: The aims of this study was to estimate transfer force delivered to cone crusher housing and contribution

of force transmission. The rock crushing condition caused vibrations in the cone crusher housing, which were

experimentally measured, and frequency response functions (FRF) were also found through modal impact tests.

Vibration data and frequency response functions were applied to the transfer path analysis (TPA) model. Next,

transfer forces delivered to the cone crusher housing were quantified via the TPA method. Contribution of force

transfer was also analyzed based on force estimation results. Finally, this study describes basic concepts and

components of the TPA method and reviews its applicability to rotating machinery that experiences impact

vibrations and forces.
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Schematic diagram of cone crusher.
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Fig. 2 Schematic of TPA model; active subsystem
generating structural or acoustic loads and
a passive subsystem responding to these
loads'?
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Fig. 3 Process for quantifying transfer forces via
transfer path analysis techniques‘o’.

oluf, 3t Akl Fadk AAZ 2Ag3h= T2V
1o A= JIHE dj == 7117, 37171
o W3k ALddre e

Aol Tpsshry

AF £5E o

o
ol
£
B\

F Hy - Hiy||x

=08 e )
Fn] [ Hap o Hyw T,
(£ | H - Hix ! T

Pl=] oo : 3)
| Fnl [ Hap o Hyw T

(<3

A71A, [Fye 9 7F2E2 AL 3%, [Hale
x n AL PEZ

AENE =2

oMl SR A = T Ao WAl AE 31
1 HEzHoZ 7+ RE0FZ AGHE 3159

SCADAS Mobile DAQ System3} Test lab. S’'WE ©]-&
st AAZH] HSAIHE AofstATE Table 1=
AEAFY 243 Aol 489 2 A9 2

o2l
™
=

Z7& AANEH O, Table 205 A& AHLH 2

M9 Fa A% e,
2 zeiMe] Pk ARe Fig

59F o] et

100~200mm =719] 13} a8 xS 285940

=AM FoAded oA o
4 g
(A<

_]
pad
=
T

ox [l ofN o

ERECEE

) QFEE 270 MEolof Aok ol ¢

Bottom

Fig. 4 Installation positions of tri-axial accelerometers

for vibration test.

Table 1 Parameters for

vibration

test and

operating condition for the cone crusher.

Item Parameters Value
Measurement method — Time
Tracking Duration 30 sec
Increment 0.5 sec
Acquisition Bandwidth 6,400 Hz
Cone crusher pm 600

Table 2 Specification of the cone crusher.

Model Specification Value
Feeding size(close) 270 mm
Feeding size(open) 305 mm
MC-300 Crush?ng capac?ty(min) 220 ton/hr
Crushing capacity(max) 480 ton/hr
Motor capacity 220 kW
rpm 550-600
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Fig. 7 Installation positions of triaxial accelerometers
for modal impact test.
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(b) Middle and bottom positions
Fig. 8 Measured vibration signal from the
Fig. 6 Main positions of rock crushing work operating cone crusher.
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Fig. 9 Measured frequency response function

based on modal impact test.

Path 3

Fig. 10 Position of the key paths in the cone
cave and tri-axial excitation jig for FRF
acquisition.

(a) 1% Mode (b 2™ Mode
(c) 3™ Mode (d) 4™ Mode

Fig. 11 Mode shapes of the cone cave.

Table 3 Results of mode shapes

Mode No. Mode shapes Hz

1 Bending and torsion 174.2
2 Torsion 450.3
3 Torsion 629.0
4 Torsion 793.2
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Fig. 12 The transfer force profile of cone crusher.
Table 4 Analysis results of transfer forces.
Path No. Axis Force (k) Max Force
+ Dir. - Dir. (kN)
X 75.6 75.7 75.7
Path 1 Y 110.1 1712 171.2
Z 24.6 28.8 28.8
X 77.6 98.9 98.9
Path 2 Y 97.3 124.9 124.9
Z 22.1 21.5 22.1
X 99.7 111.0 111.0
Path 3 Y 105.6 103.5 105.6
z 19.7 183 19.7
X 43.6 62.2 62.6
Path 4 Y 202.3 171.6 202.3
z 23.4 21.0 234
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(b) Vibration transfer function map.
Fig. 13 Analysis results of transfer force in
frequency domain.
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