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Numerical and experimental investigations of vibration characteristics
in rotating annular plate containing Slots
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Table 1 Al@A#e] TF

Fig. 1 Annular plate containing 25 equally spaced,
identical radial U-slots

Table 2 Annular plate dimensions and material properties

size Slot Initial stress
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3430
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3430 AF
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Outer radius 171.5 mm
Inner radius 90.0 mm
Thickness 2.4 mm
Slot length 13.793 mm
Slot width 2.2 mm
Modulus of Elasticity 205 GPa
Density 7,850 Kg/m’
Poisson's Ratio 0.29
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3.1 MX|Melo Ag Y AEZAN
Aol AMSE ¥ AA IHS 98 EE AEd
o], RE (4003 Ao FEHo| 180¢ ¢ Flange & At

gato] A7 Aol webd B AFlAE A6 AL

He EPEE Fig. 1 3 ol 4ol 90mm QI 3y do
2 mdgste M-S Ayt =3 AA] FEe] A
& AFAE A7) Flange & AHg3to] RE ZFo AZ23 A
B2 Akt A3 A7et fea s A A7t Table
3 o v} k. AAl AP eE 9B Flange, BH F
ek oluet BE S Ve AR dFoR AF e AE
A Aypel At WAt ¥ X|NE 153} Hitol A
T ko] dele] zHaste] siA Aot A3 A3 5%
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Table 3 Fixed-Free AAZ719] &4 % A¢ vjw A3

343¢ A F YT

Viode SIM. 0 E;;j Error(%)

0,1) 295.591 231 27.96

0,2) 324.545 254 27.77

0,3) 400.275 326 22.78

(0,4) 536.299 484 10.80

(0,5) 733.685 700 4.81

(0,6) 987.667 971 1.71

0,7) 1293.68 1287 0.51

(0,8) 1648.31 1655 0.41

(0,9) 2049.11 2054 0.24

(0,10) 2494.25 2520 1.03

(0,11 2982.43 3031 1.61

(0,12) 3512.7 3556 1.22

(0,13) 4084.35 4132 1.16

(0,14) 4696.87 4753 1.19
3.2 3[FMEe MY U AMHAT
AA FEIZE old 3] AdEjAlY] Al Al g AHe
3l AR 3k (forward wave) ¥ 73} (backward wave)<]
gelo] 7hesly] witel AAEE we 4T 4 Utk
Ao  ALg®E  EAFAWEE LDV(Laser Doppler
Vibrometer)E& Algslglomn REE A FEH%7)

1.5kw, 2HP, 3PH, 60Hz & A&315ith H &% Ao
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Fig. 3 Impact 23 43 343p (0~1500Hz)
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Fig. 4 Impact 23 23 343¢ (0~5000Hz)
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Fig. 5 Impact 28 23} 343¢ A% (1800~2800Hz)

Fxwe] 71 &7E Yol 7Hg st hdgk vl
s F }04 Ol A% = (critical speed)E o=8 4 9l
T} Fig. 5 & HW Slot o] U&= 3430 #AF] A5l
AAIA] 2300-2450 Hz FHolA ol % e ol we
FHol wAEY AL FUHEWEA o] B 9

s Zort Axlge 392 FHHe As & F
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<, 1539 gigexe] EE=49H(Mode-Convergence)
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