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ANSYS-based vibration characteristic analysis on rotor system of film dryer
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Abstract: The modal analysis was carried out based on the 3D solid
model of the A=0.4 m? film dryer rotor by the ANSYS software.
the first four orders of system inherent frequencies and vibration
forms were initially attained, the critical speeds of main shaft were
calculated; The harmonic response analysis was carried out based on
the modal analysis of the rotor by the Full method, the influence of
the eccentricity(¢ = 2. 5 mm) and the unbalance mass (m =0. 1,
0.2 kg) on the rotor vibration were analyzed, and the bearing stiff-
ness was changed to analyze the inherent frequency and vibration
characteristic of the rotor system. the results show that: the eccen-
tricity and the unbalance mass have great influences on the rotor vi-
bration response; the bearing stiffness has a certain effect on the in-
herent frequency and vibration characteristic of the rotor.

Keywords: film dryer; rotor system; vibration characteristic; model

analysis; harmonic response analysis
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Structure diagram of rotor system
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Figure 2 Three-dimensional finite element model
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Table 1 Material parameters of A =0.4 m?
film dryer rotor system
S/ L A5 R/ ) .
P ARSI BRSTIET
kg i /MPa (kg * m~ %)
HF o 34.90 1.93X10°  7.9X10° 0.3 Solid 45
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Figure 3 Grid partition model
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Figure 4 Simplified graphic of shaft bearing
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Figure 5 Vibration graphic of rotor system
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Table 2 Inherent frequencies of A =0.4 m?

film dryer rotor system
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Figure 6 The relation between frequency and amplitude

for free load and eccentric load
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Table 3 The unbalanced force on the rotor system under

different eccentricity quality
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Figure 7 The relation between frequency and amplitude for

eccentric load and eccentric mass
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Table 4 Inherent frequencies of rotor system under

different support stiffness

SN/ 7RG BA W/ He

(N+mm D 1 B 2 By 3 By
2X10° 43.22 55.16 98. 25
2X10° 43.31 55. 20 98.29
2107 43.33 55. 22 98. 30
2 10° 4. 33 55. 22 98. 31
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Table 5 Amplitude values of F=0.4 m?* film dryer
rotor system under different support stiffness
SCARNIEE / YR IF A/ pm
(Nemm™") 43,3 Hz 56.0 Hz
2X10° 0.061 1. 04
2X10° 0.070 1.12
2X107 0.072 1. 16
2X108 0.072 1.17

H1 2 5 A T i e 7 D RE B A e T IR AR RO R S

PRAE S A2 59 . 78 b 7R R EE /I ek Bl T 52 72 Al i (A2 Al B2
R 24 SR R RE R R IR R AL A TR E

t iR

(L) o o 9 M8 4 e 7 AR R HEAT RS 20 L A 1 A
T AR A 1 B i S T W Tl S PR 4R AR IR
SPEIRIG T R GRS RE TR, AR & &7
TR B i IEw AR B —E AR

(2 A RS i o J5 2 IS 2 o il 2% 50 ) 4 s A 6 K
RO o Lo 23 0 IR B 5 B3 ANV B S e TR IR R

(3) — 5 W BE 3 [ 7AYo S 2 {98 e 1 [T A
B AT TN T R R R 0. (EL B TR R R R P
BTV R, RHFRARN F=0.4 m* W TR0 TH
RN e 1 R S B AR I R K el R I B ) A
VAN i o T Yl (DN R L R e A |
RAEH L W55 A 7R 90 B2 45 5 A A A8 AR 2 X e T 4
ey 181 A B 7 A B R WA . A B9F 58 T Dy R 20 9 8+ M8 i
THMITRIRS e S % .

S % ik
1 W&, BRAE. EEEBZERSGRHLT] /B THLM, 1997
(6): 337~340.
(F#% 166 ®)



F3HEIH

W A A v B A R A A DO R BB B S T AT 5

Ve B BHT X 2 B S 48 - 5 0 £ 3004 %0 3% A #2193
FRECR . B A4 [ 3 M R B — 2 - OH 5 BRig
S BEEVREE IR .« OH 35 B3 i, 224 o B 3% 8] 5 — (8
JEWERAEBTRE. & DWREREAES M - OH 3 B E#
e BHT % .5 Ve M. i Excel 814 H 025 M- B vk F 5
« OH W BB EIHM G T - R y=0. 1222 (R* =0. 944) ,
oy =50 AL TR, KRG LE A R BRE (ICs) H
410. 00 pg/ml,

80 —— R
—— BHT
60 —4&— Ve

40

FA
5
Clearance/%

20

0 20 40 60 80 100

1 1 1 1

FE e 2
Concentration /(g mL™)
B4 RRAKRERRY . BHT.VeiFEhZzagiih
Figure 4 The Hydroxyl free racial-scavenging capacity of

Extracts BHT & V¢ in different concentrations
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