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~The stress Analysis of Rotor shaft in a Vertical
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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
conditions 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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Fig. 3 Experimental result of Carbon steel for Machine Structural (a)normal (b)Heat
Treatment
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Table 1 Experiment result of tension

Normal | Heat treatment
B %=
% 350 650
(MPa)
yield stress 380 510
(MPa) (719) (881)
2] A 2=
RAAT ) gse 230
(GPa)
gdddNE(%)| 169 21.1
9ASFEE(%) | 429 60.7

1A FEE& vaZe -9y AEF} BE WL AFAPE F3H9 Stress-Strain F
Fig. 35} Zo] Yetlx A& Table 154 &k #e dXE T3k 71AH 54U R
o gAASF 283 ANE Fol AdEE 4T 71 AUk

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

a
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WEZF Bo] with Fig. 4(a) ¢ Fig. 4b)ele 0 rpmol A ZEH7 752 o A&3tes &9
£xot ¥4 deo] Bt Yl $¥L d woW 3 dE FE ddse A7
o & FoM vlEdH F37} Hol ZP%J° < F Ak 2 A&AA FHE AL
e Aol A3 FYE AAGIL e F FLEFS F Rl FFHA EXHAUL,
Table. 20 3)A5e] Frle)] w2 $HEXE Ul FHAA 2HE EA T Qe 37
Aol= B2 &0 BAYE & & AAT. F AL EXHE §¥L 21.85MPa ol
Z o] Agd FEFEHY HHF RS ¢ F UAUTh FAo] ZEH o FYo] =0 FA
Ao wAY3tE FHL Table. 3o YERIN R 5"=IEH €Ye 21.89 MPa =2 F7/HHRed &
o] Az FEZ=C wgA dHE AE & F YU 2ER £ AHAD 459
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Fig. 5 Stress distribution on rotor

Table 2 Stress of the shaft on gemstone with no load

0 rpm {600 rpm{1200 rpm
w4 (ﬁi)—?_% 2046 | 2145 21.85
54 (ii)—?‘% 1671 | 2524 18.65
=4 (z}i)l?_% 6455 | 63.24 63.32

Table 3 Stress of the shaft on gemstone with

0 rmm|600 rpm|(1200 rpm

2152 | 21.62 27.89

( MPa)
9 FT ¥E
1785| 2546 | 18.84
{ MPa)
%9 std »¥
59.23 | 63.27 62.42
{ GPa)

Table 4 Stress according to bend shaft

0. 1. |2, |3

FHo} gl AS
( MPa)

2785|8234 123 | 196

HAdH & ¢

[
2%

( MPa)

124

load

2
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Fig. 6 Stress distribution on load and 3° bend shaft

Table 5. Result of modal analysis

Mode 1:2(3]14([5]|6(7}38

Frequency

107{122{2011261(516(667(674{896
(Hz)
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Atk ole ALAHQY Yo AHA 729 sz w2 A HF HUAA dNd 4%
o 402 QM 2EHE AAH}D Ae 4 WP FEo) 71€9 A& A€ M
A HYe HE e 38 Frd A2 d¥E Wdge AL & £ Ao AHER Fo|
AN T Qe wE A25H) gisiy FAYes AFES Crusher 71A9] $#3& A53n ¥
T gtFol 42T ¥ e Fo IAE meld Hojok @ Aot 13 YN Y I F
AL sy A8 A2 2719 g dHdE AR FaIHE RE & F AW
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Fig. 7 1st mode shape
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Fig. 8 8th mode shape
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