$E38E F4H BINW Vol. 38 No. 4
2020 F 8 B Light Industry Machinery Aug. 2020
[tAzR - ig&it] DOI:10.3969/j. issn. 1005-2895.2020. 04. 002

BRI ENZXEZFENEFRENFHFER I
WEE, BT, B, 5 I, K W, 8 %, Bk

(1.3 K3 ek TSR, J M 310027,
2 AN KB E WA FRAG, 3 A 311234, 3. LAk &HF AT, ik 200031)

?ﬁi EARIEHE RS BT R AR, EH5 AT A RTSM R4 ANSYS A3 N B S HRT L AREE S K
JEATBER 5 BALE A SRR TR R B A A BEAIR R el Bk A A ALK, SR A HH AR E O

4T1T§$%W'F"Fij_% v, i SR E NS RNAREF L E A LR EA T RENRESG Y ats s

BRAR X, BHTHREEH R -0, 0N HAESRE TR L EEE LB Rl 3T RAE LARIEE 205k

PR A, LR EN SRR AL E YR, ARERTHA THX S BT 2RI 5,

X B OREXSBIGEESBESRA B AHESH

B 425 :TQ051. 8;TH703.3 XEkFRERD: A MEHS :1005-2895 (2020 ) 04-0009-07

Influence of Support Conditions of Disc Separator on
Dynamic Characteristic of Rotor System

HAN Jieting' ,MIU Hongjiang” , LU Weiling’ , YANG Shuai',
ZHANG Kai' ,SHAN Yan',WU Dazhuan'

(1. College of Energy Engineering,Zhejiang University , Hangzhou 310027 , China;
2. Hangzhou Dalu Industry Co. ,Ltd. ,Hangzhou 311234 ,China;3. Shanghai Marine Equipment Research Institute ,Shanghai 200031, China)

Abstract ; In order to ensure the stability of the rotor system of the disc separator, author analyzed the influence of the
centrifugal load in the drum, support position and support stiffness on the mechanical characteristics of disc separator
based on ANSYS, and studied the change rule of the inherent characteristics, modal frequency and the corresponding
mode shape. The results show that the centrifugal load of the fluid in the drum has a significant effect on the rotor
stiffness, which leads to different trends of the modes. The influence tendency of support position and stiffness on
different modes of rotor is related to corresponding modes. When the deformation of the rotor components is not
consistent, the frequency of some order modes may decrease with the support position moving up. And when the radial
amplitude of the rotor mode at the support position is obvious, the support stiffness has a significant impact on the modal
frequency. The results can be used for the design and optimization of rotor system of disc separator.
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Figure 1  Drum components of disc separator

F 1 ML

Table 1 ~ Material parameters of drum
bRl R R p/ (kg » m ) PP E/GPa EE A JEIHRE R,/ MPa PR R,/ MPa
X4CrNiMol6-5-1 7 700 196 0.300 680 980
ZCZn16Si4 8 320 137 0.325 390
316 7 900 189 0.300 205 520
14Crl17Ni2 7750 193 0.300 1 080

T T BHOY X4CrNiMo16-5-1 £ 50 °C ,ZCZn16Sid 1£ 70 ~80 °C,316 7£70 ~80 CIHLEF F A RS,
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Table 3  Equivalent mass and moment of inertia for discs

PR/ (kg - mm?)
I, L,

ye

R i ke

7.8575 27 187 30 260 27 188

Point Mass

[ Point Mass
Mass Magnitude: 7.8575 kg

B4 BRFHFEHRME
Figure 4 Equivalent mass applied surface of disc
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Figure 5 Pressure distribution of separation
fluid flow field inside drum
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Table 4  Parameters of each working group
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(Nem™) (N:s:m™) (r-mn’') 2K VAR
1 K c 0 T I
2 K C 12 000 H I
3 K c 15 000 fH I
4 K c 0 Jo I
5 K C 0 ¥ I
6 K c 0 g v
7 K C 0 ¥ A%
8 0.1 K c 0 ¥c I
9 10 K C 0 o I
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Figure 9 Influence of having or not having liquid in
drum and speed of dram on modal frequency

I , 23 BB SIAEZ S SO M BR , 2R
TERE SN B0 87 300 B i 1) A8 T S0, B AR T X A
) B AS AS AT T fR % 1 WIEEA A [FS2 I o S S A4
BRO O 1 B il SRR T R ET 2 BB B
A —TEFEE B HIAE T, 2RI AR 2503 48 5 fELX 2
B LA b 25 SRR 9 BT RS I B B — e R |
B RAE T, 2 GO0 AR S A A 5 T ) i 1) 83 S Y 55 6
ISR B L-F- B 52

2) b SORAE RS Y 5

LA 1,4,5,6,7 HITHRIE b SORALE R A
BYFENE o Horp, 00 1 S FRIE LG, 5 SR SR AL —
H,ONAE T T 4 B SORNEEAH AR T A 17
10 mm, A& I3 TOL S B SORALEAH b e TO0 T
# 10 mm , 078 15 T30 6 1% S 7 8 AH Eb R i 40
%20 mm, SHALE IV AT 0 SORALEAH HARE T
DU 20 mm, HALEV

W 10 7, SCHEALE X 10 PSR 4 4 52
Wi, b SCORNEE FR LB 1 ~2 BRI R 2R 6 ~
10 ISR b SORALE T, 55 1 ~2 Bir 25
HIASR/IN, 55 6 ~ 10 B A A1 K

I HTFRE T A0 1 A 2% A 254 2 ] R, i
5 BrJE T5F RGUEIRAME N 8 2 R RHE, 55 6 Bl |
DGR SR I T ST 2E DL R B A AR AR AL A
e H B 5 RARBL By . BESCHENL B A%,
FHYG TR B P b SOR B 5 5 (A] 800 B 4, 1 ok
TR S il R RS I BE, SR THAT 2 B [
AR HFEER 6 ~ 10 B3 B ALALIF 0 R 3 22 S 3
R, 25 DR g A SRR 8 AR A iR 2 3 5
OB T, FRAIG T AR B AL 6 B LA b A [T A3
SCHEE NS AR S Z A

B 10 k3RS ESHAREY %
Figure 10

position on modal frequency

3) b SRR EE RS AT R (1) 5 M)

ARG b SRR BE XS B AR A s, &] 11 p e
1,894 3 AL As R, Hrp, T 1 B 30K
MIEEHR K=1.56 x10° N/m,fHJEeH € =10* N + s/m,
T8 b ARIEE R 0.1 K=1.56 x10° N/m, [HJE K
C=10"N - s/m, T.9 H b A&NIE R 10 K=1.56 x
10" N/m,fHJeéH € =10* N + s/m,

HI P 11 AT BREE 3 B fnss 6 BiBias Z 4, i
WA A SRR BE Bl N T /) Bl SRR R R KT
B, S5 A AHN YR E AT R B, 5 3 B R B O B
ARG , b SORAIRTEE /N ;565 6 Br iR B R AT
Bhm 22T, 0 SCHEERI EE UM B8 o B ALEE K7
1ra) (14 I B2 7 A B2 A > T SO S 0 B AL - HR i, S
RN BE /N, 32 R -5 - 22 G0 I B ORI B2 /), OB
LR/ 5 S AW RO, AR e R S 2 M . TESE
TR M A TE R BN, B AN 52 S 1 W B A
(A

Influence of upper support

B 11 b 3ORAE SRS E Y
Figure 11  Influence of upper support

stiffness on modal frequency



CEAss - igit] BE 5 RO BNSER R T REDNDZHERIN 15

4 g:él:i/b\ Journal of Mechanical Engineering Science, 2014,229 (5):859 -
S LIRS BIHL N 4, 3ETF ANSYS Xf 327K oS

. - (3] TR, GO, &K & GREIUEEKTIURLG A FHERS N
5 b DR R A 0 e I\
S B SRR B0 S B R 4 B LI T30 0 PRy

AL B AR 2Y 3= b2y E 27
?‘CI:TJ‘ riﬂgﬁ;uﬁﬁ176ﬁh ’ ﬁ*ﬁ*%ﬁﬁ}ﬁﬁﬁx Iﬂ %%’?; [4] 0OO0IJB,WANG X,TAN C S, et al. Modal and stress analysis of gear

uﬁ?@ﬂﬁﬂl@ s X%Hj E‘Eg%i/t\. : train design in portal axle using finite element modeling and simulation
1 ) EE[ ?%ﬁﬁ%*ﬂéﬁm E/\]er‘fﬁ(‘l‘i s %%Eﬁ ﬂgf_'}[;l;] I"E] [J]. Journal of Mechanical Science and Technology,2012,26(2) :
PSR FIAS 1) 22 2 PR A 285 i, Al A6 285 2 xR 375 389

[5] HUANG Yeqing, NIE Songlin, MA Kai,et al. Static stress and modal

RS EARIT PRBLTT AR B G
2) BN A Y O 0 B B 0™ AR AR TR AT

analysis of water hydraulic reciprocating piston pump driven by the

linear motor [ C]// 2015 International Conference on Fluid Power and

%ﬁ“ﬁ%%%éﬁmg ’ %ﬁ%ﬁﬁ%*ﬂﬁﬁ m*ﬁ?&ﬂ{\'f’t Mechatronics (FPM) . Harbin; IEEE,2015:914 -917.
A2 T, (6] FE5E,MEF 2L HAM CRE 0BT EENEASH
3) SCHEALE AR AS [R] BRI ) Pk L R [1]. 2 THLK,2012,30(5) :45 -47.

PR N RN ., - 7] CHEN D C,CHEN M F,KANG J H,et al. Vibration ch
IEGAAAETE 2 5, M AR e kst g L) J Het al. Vibration characteristics

and modal analysis of a grinding machine [ J ]. Journal of

YIS S IR A M IR PNEE e R E R Vibroengineering,2017,19(8) :6288 — 6300.

O3B RIS DR SR SR R 2R SRR PR —20 (8] SHARMA J K,PARASHAR S K. Experimental modal analysis using
B LSRR B AL E E MmN, TEAME TR laser vibrometer and finite element modeling of milling machine arbor
i AR R S 2 HR [7]. Sn Applied Sciences, 2019 ,1:650.

4 ) i%ﬂﬂfg/}r\”ﬂfﬂﬁx IEJ m*ﬁk$ﬁ$1\4 B’J EHEEECI% [9] FERROUDJI F,KHELIFI C, MEGUELLATI F. Modal analysis of a
RN - ™ . . . .
ﬁE%ﬁ uﬁ%%ﬁﬁ%ﬁ %%?%ﬂﬁi iﬁ{jﬁﬁé |"|;TJ small H-Darrieus wind turbine based on 3D CAD[ J]. International

. ) . A Journal of Renewable Energy Research,2016,6:637 —643.
RGN, SCBRERIBE I IR MBI SR TIR (0] Mg wo k. B om 9 i R EH B0 HLI BEHLT 4R

A b SORAE FEAR i) F 1 ) 2 P, % B 2500 4 i 52 4007 k[ 1] B A % 2% 4,1995,12(2) 1100 - 106.
PERI R AT S BN RSN, A R S (1) AR R E A B AL iR A Al R 4R B R AT
FHI [J]. itk T#,1992(4) 113 ~ 17,

[12] REFAEE,IAE RIS FEXEX BRI LY
Bom[ 1] AARMAR,2006(5) :43 - 45.

[13] REE.7HHERsZNERIRIES G Wm N2 [T]. K
LA ,2011,32(12) ;112 - 114.

[14] EHK, KRS, FEHM RISEMES OB Ll 5 N A
[M]. Ri#: RiE A%l 201418 -27.

SE -

[1] WANG Nanfei, JIANG Dongxiang, XU Hongzhi. Dynamic
characteristics analysis of a dual-rotor system with inter-shaft bearing
[J]. Journal of Aerospace Engineering,2019,233(3) ;1147 -1158.

[2] HUANG Ziyuan,FANG Jiancheng, WANG Kun. Dynamics of flexible

rotor-shaft assembly with consideration of contact behaviors [ J ].

0 < 0 D

[ER - @]

AR - BrFHEHERITWNRARE
I RTEE T RXTWINAEE, IRT TIA Portal TIZWESHHY Simatic S7-1500 1288 , AR FEVRETIWN
B XN AT EREIMERNZHENRENABPURIEFEEREP, LM ABESZR OMAC, PackML £ Weihenstephan 35H
IrEE. FPTUERIIRII TS SUNEER, BITRE T IR R, WER TR . SIENY, EENE I MINaV eV R BBIR D
%, 08D LEAENE. ZEETUNBESRBEARDRE TR LZIVENERE, HEVEARI)ERIEMZE] TCP/IP
8IS I EMBEFERIME; BEeRXTH T2 I (intelligent belt) TIIXIZINBENEBY™ 63, H I HE TN T1; BEEHEMN
FE1EF (intelligent infeed) QJIEESB AN ENAB63 , FHEENIUEX BVBFBIRAEEE Ti5 Lo

Simatic CPG &4 Template GHZRIM Q263 K3 TIA Portal INBESH , BIRINEIT, TS EIRBEMEER K, MM AN 23 HliSE
RHTENELSINHNRES S, IRKEFPRET T TR INERAETLPEINEED, OMAC MEFEEBREG OMAC BIR
IIRTEIRSS. SIh NREMHERTRCRSNcEHNAE ARl T ITEBUKRTETEABINIBRcER
FE(MCS) A,

(RFR)



