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Stress and Vibration Analysis with respect to the change of the Shape

of Screw Blade and the Hole for Centrifuge

Geun Jo Han’, Seong Wook Lee’, Jae Joon Shim’, Dong Seop Han Chan Woo Ahn™,
Yong Kweon Suh™ and Tae Hyung Kim"

ABSTRACT

In this study, we carried out the finite element analysis for the screw of centrifuge that is the weakest part

of the centrifuge for sewage management. Centrifugal force caused by rotation with velocity of 4000rpm was
applied at the screw. Structural analysis was done with respect to the change of the ratio of blade pitch(Rpe),
shaft diameter(Rp) and extended hole(Rg). When the area of circular hole is equal to that of extended holes,
maximum equivalent stresses in the screw with circular and extended circular hole were compared. And then

natural frequency analysis was executed for the same model. Three mode shapes were used to explain the
vibration characteristics of each screw. Convergence study was accomplished for more accurate results.

Key Words : Centrifuge (2422 7]), Screw (£3.5), Sewage discharge hole (3} 8]ZT), Centrifugal
force(1 4 &), Natural frequency analysis (7155 &4)
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(a) circular hole (b) extended circular hole

Fig. 1 Geometry of circular hole and extended hole
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(a) geometrical model of screw with circular holes

(b) geometrical model of screw with extended holes

Fig. 2 Geometrical model of screws with different
shape of holes

Table 1 Dimensions of extended hole with same area

(a) Diameter of sewage discharge hole : 60mm
Diameter (mm) | Parallel Part Length (mm) | Arca (mmz)
30 70.69 16965.35
35 53.29 16963.53
40 39.27 16964.62
45 27.49 16964.89
50 17.28 16964.97
55 8.21 16964.28
(b) Diameter of sewage discharge hole : 90mm
Diameter (mm) | Parallel Part Length (mm) | Area (mm?)
60 58.9 38168.60
65 46.82 38169.64
70 359 38168.71
75 25.92 38171.19
80 16.92 38170.49
85 8.08 38167.81
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(c) Diameter of sewage discharge hole : 120mm
Diameter (mm) | Parallel Part Length (mm) | Area (mm?)

90 54.98 67859.55
95 44.44 67860.11
100 34.56 67859.89
105 25.24 67855.29
110 16.42 67857.11
115 8.02 67855.14
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Table 2 Mechanical properties of SUS304

Yield Stress
(MPa)
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Poisson's
Ratio
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Elastic Modulus
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Table 3 Change of maximum equivalent stress by
increasing number of elements (unit:MPa)
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Fig. 4 Convergence study of maximum equivalen:
stress by increasing number of elements
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Table 4 The ratio of gap between each sewage discharge
hole versus the circumferential length of
screw shaft (unit: %)

Division 0.5 0.6 0.7
160mm 8.18 6.48 4.78
180mm 7.11 5.21 330
200mm 6.05 393 1.81
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change of the ratio of shaft diameter (Rp)
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Table 5 Natural frequency of each screw (D:hole
diameter / P:length of parallel part)

Shape of Hole 1 2 3

D120 470.37 482.54 541.71
D90+P54.98 493.28 504.08 550.08
D95+P44.44 490.64 501.71 549.37
D100+P34.56 487.59 498.97 548.36
D105+P25.24 484.10 495.79 547.16
D110+P16.42 480.12 492.08 545.83
D115+P8.02 475.50 487.68 543.91
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