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Stress Analysis with respect to the change of the Shape of Screw Blade and
the Hole for Centrifuge ' ‘

S. W. Lee*, J. J. Shim, D. S. Han (Dept. of Mech. Eng., Dong-A Univ.), G. J. Han, C. W. Ahn (Dept.
of Mech. Eng., Dong-A Univ.), T. H. Kim (Mech. Eng. Subdevision, K.I.T.)

ABSTRACT

In this study, we carried out the finite element analysis about screw that is the weakest part of the centrifuge for
sewage management. Structural analysis was done with respect to the change of outer radius and thickness of screw
blade and screw with sewage discharge hole. If the area of circular hole is equal to that of extended holes, maximum
equivalent stress was compared between hole and extended hole. Centrifugal force on account of rotation of 4000
rpm was applied the screw.

The results are as follows :

1. When the larger radius and thickness of screw blade was used, the higher maximum equivalent stress is
occurred.

2. When the larger radius of sewage discharge hole was used, the higher maximum equivalent stress is occurred.

3. When the longer parallel part length of extended hole was used, the higher maximum equivalent stress is
occurred.

4. If the extended hole with the same discharging area which circular hole uses, the maximum equivalent stress

is lower.
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Fig. 1 Dimensions of screw shaft and boundary

condition

Fig. 2 Comparison between circular hole and extended
hole

(a) meshed shape of screw without sewage discharge
holes

(b) meshed shape of screw with circular holes

(b) meshed shape of screw with extended holes
Fig. 3 Meshed shape of screw

Table 1 Mechanical Properties of SUS304

Elastic Modulus Density
(MPa) (kg/mm’)

2.0x 10° 7.9% 10® 0.3

Poisson's Ratio

- 750 -



2 fEteasMe] AAxEAH R tExd
235 AELEQ] ool wojygd] o&te AAH
goerng AAF AFZE 4tre] 60mm7tAE WA

}eroz uAsTE. 281 4000rpm(419rad/s) 2

B2 23757 AT W 2359 ZRdA 2AHE

2HETE FHA3Tt. Fig. 10 ¥7te AAx2

3} atE2A S A e

N

o, @,

3. 83 & uE

3.1 E#ol= utdol oiE SolY

&l dE 23FdA Edo=
A 7S 160mmel A 240mm7t2] 20mm I+
ZIN7IEA AL £33 A Beol=o fnky
o] Z7tgtel wel 2AFAA BAsE FFEHol
24.1, 30.6, 38.2, 47.7, 59.7MPaS 2 AR} 2712 E &
F gk Hd AggEe Bdol=rt 2&4E A
9] 23F AFZE UZARoA 59.704MPac] LA
&3tk Fig. 4 Edlol=9] ewtFo] Frighel w
2 2AHE AYL3eE S deEh o

—m— Max. Equivalent Strass

ol
o

2 & 8 2

Equivalent Stress (MPa)
N
&

¥ ¥ 8 8 &

s n s s
160 160 200 220 240
QOuter Radius of Scew Blade (mm)

Fig. 4 Maximum equivalent stress with respect to the
change of the outer radius of screw blade
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Fig. 5 Maximum equivalent stress with respect to the
change of the thickness of screw blade

—®— Max. Equivalent Stress

Equivalent Stress (MPa)
8

r = m 2 »
Radius of Sewage Discharge Hole {(mm)
Fig. 6 Maximum equivalent stress with respect to the

change of the circular hole radius for sewage
discharge
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Fig. 7 Maximum equivalent stress with respect to the
change of the parallel part of extended hole for
sewage discharge
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Fig. 8 Maximum equivalent stress with respect to the
change of the extended hole radius with same
discharge area

Table 2 Dimension of extended hole with the same

area

Radius Paralle! Part Length Area

(mm) (mm) (mmz)
18 50.27 22619.47
20 3927 22619.50
22 29.70 22619.46
24 2121 22619.45
26 13.53 22619.46
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