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An FEM Analysis of the Rotor Shaft for a Vertical Impact Crusher

Y. S. Choi(Dept. of Mech. Eng., Myongji Univ.), M. K. Park(Dept. of Mech. Eng., Myongji Univ.)
S. M. Bahk(Dept. of Mech. Eng., Myongji Univ.)

ABSTRACT

The vertical impact crusher is the machine which could produce artifical sand similar to natural aggregates in

the site of guarry and pits. FEM was used to analyse the stress and strength of the machine at high rotational speed.

The test specimen was made from the same material as the shaft and tension tests were conducted. The shaft under

extreme conditicns was analysed to determine maximum stress level and its location from the results. The maximum

level of stress and its location could be predicted.
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Fig. 1 Configuration of tension specimen
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Fig. 2 (a) 2D (b) 3D modeling of Vertical Shaft
Impact Crusher rotor
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Table 1 Experiment result of tension

Normal Heat treatment
VR =
1 969
(MPa) 915
yield stress 719 881
(MPa) (719) (881)
g A4
. 107. 190.93
(GPa) 07.84
HgA &%) 16.9 21.1
GHFHE (%) 42,9 60.7
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Fig. 4.(a) Stress distribution on shaft

Fig. 4.(a) Rotation displacement on shaft
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Fig. 5 Stress distribution on

rotor

Table 2 Stress of the shaft on gemstone with no load

0 rmpm | 600 rpm | 1200 rpm
o Z4eRE
20. 21. .
(MPa) 46 ® 218
ER IR
(MPa) 16.71 25.24 18.65
%9 sig *&
(MPa) 64.55 63.24 62.32
Table 3 Stress of the shaft on gemstone with load
0 rpm 600 rpm | 1200 rpm
E A
(MPa) 21.52 21.62 27.89
%9 7 F&
(MPa) 17.85 25.46 18.84
%9 3 8
. .2 .
(MPa) 59.23 63.27 62.42
Table 4 Stress according to bend shaft
0°|1° 2° 3°
Aol g BS
(MPa) 27898234 123 196
FHuldg 283 44
(MPa) 12
AE FRDR & o] AFAA BEH oI
1, Table 20 Ao Frlo] BE SHEXE
Bl A 2HE WAL ot AT
£ 8BS 30 BATE ¢ F YA & Bu
Holl REHE 3L 2785MPacl22 o] A9
$EPERT G AL T 5 QAT PAo] =
Holel $90] Hod HANG) Ly SHL
Table 39 YERHUT Hoh 3L 2789 MPa =R
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Fig. 6 Stress distribution on load and 3° bend shaft

Table 5. Result of modal analysis

Mode 1 213145 |6 7|8

Frequency
(Hz)

107 | 122 | 201 | 261 EG 667 | 674 | 8%
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