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Dynamic analysis and simulation study for support parts of rotating machinery
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Abstract: For adapting to high speed development of the rotating ma-
chinery, the dynamic simulation was studied based on a box of
certain typed reducer. The rotational speed and output loads of the
reducer were simulated by step function, and dynamic simulation and
loads calculation of the reducer were done in environment of
ADAMS/View. Finite element model of the reducer box was set up
by ANSYS platform, and harmonic response analysis of the box was
carried out on the basis of its modal analysis, thus then curves such
as amplitude-frequency response, stress-frequency response from
45 Hz to 115 Hz were acquired, and the results of the harmonic re-
sponse was verified analysis which combined with some key modal
frequencies and vibration modes. All of above provided some impor-
tant basis for structure design and dynamic optimization of support
parts in box type.

Keywords: loads; box; finite element; simulation; harmonic re-

sponse; vibration; displacement

R S i A BRI LA R M B AR T FEFE 2
R FL AR 7 ORI 8w b R B AU i A AR R L

ESTB :PLAET TR R B % B (45 : 15JK2177) 5 74 5¢
2 B RHIF I 42 300 H (45 : XJ150216)

EZ R A I € (1983—) , B, P4 BT 2 B Uil , A 1= .
E-mail: qhf8386(@163.com

W FS HE.2017—02—05

WECRHBEFEAL SR AL B S B HLAET . i T R s AT
e e LA A S 32 3 S0 0 DX 38 B0 o 4 9 A M S 4 S Rl G
JAE HILAE it ) F) i i 1 BE X £ I T ML B o i RS E
BATHA B X T £ R 5T ik 5.
T3 5 R R A A Sl 0 B T R ok 52 B L (E R M
JRE AN TS AR A X A5 R T R T i A 7 A R BT s i
S o T 3 K BELTE )2 A B AR AR A [ 30 B of Dol DRt e — R AT 2
A R A It L3 o 5 325 A A LT 45 4 1) A L 9 6L A
SZ% T HLTE LR BB B B A L 7 T A TR R K
JEST Y RTINS A T2 v o e TR Uk 2 A R AT
HIP M A8 £l CAD/CAE - & E Xt gl &4 vk ok A7 3 534
FL5G M R S B o T HLBR A 5243 3R R B 5 A5 R
fRETEES S,
1 gh B 5

VB e AE A5 S N DAL A T2 BT . SEBRIB AT
TR 0H A G B T e A T A — E W b i
BT MR I HL S X S P AR Bl R T I A IR 45 A TR
. 76 ADAMS/ View HREE T 4 I 25 7 45 9 47 3 ) 2%
DB A SLANE 1 BT R B HE LR LB RS . R T Step bR HAE
OL A\ S 4K 20 e 5 O 6 28 X (D) BE i R (design-
time) Step PR K, BT R £ 38 HL AR AL 3h AR S A IR 2 2 3 A

AL R

L. ] il

2. Wy 3. i A
B/ 1 MR E E A

Virtual prototype of reducer

4. RO B

Figure 1
101



L S 4E 5

2017 % 6 4

y = Step(t,x0shosx1:hy) (@)

K.

y— & 33 2 (design-time) Step K45 ;

xo a3 OE T ] ¢ Y AR

oo vhoy——43 30y SR B ) 4 {1 A ZAA

T 3 o o A A% S Step BRE Hod R Z ILIE 2.
&l 2 AT 7E Step BREUVE T - i A i 38 2l A ML % S 7E 0.3 s
PR ETF 2] 1 500 r/min, 4t i A 0.4 s JF U6 7K 52 % 46 171
HAE L IFTE 0.6 s W3k F) 280 N » m HARKT-F .

BT LA AR TE A5 B0 A v I Al B s b G e
AR AR R Y B B 2 vhod &k A, DU 3. e &l 3 MT AL i
0.3 s PN T A LA T IE T+ B B 46 44 BT 7K 52 19 3l 245 ol il 28
TN TR 0.4 s UG » it 7T 4 1 b 4 6 67 38008 0% Ok, 4%
& Sl ] F AR 0 B 25 3 At B 2 WA S R, HIAE 0.6 s
VLS T P AR LAk, Hh IR % Sl il v 48 1 7= Az 114 o il 288 £ S
K (L3 352 N . ply b Ay 1A 45 440 38 4 mig 1z 43 Hr 42 it 7 2
WA

~1o0000 1300
" 8000f 1?07
< 1200
W= 6000r N I zZw
g LN /i T 3 £ 2 1150 =
R ? 4000 LYK 5l i 1i00 BT
S g
5 2000 450 &
< 0 | | | v | | | | | 0
0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0
A ]
Time/s

B2 wIEHLGERBE

Figure 2 Curve of rotor drive and loads
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Figure 3 Dynamic loads(output)
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Figure 4 Geometrical model
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Figure 6 Finite element model of the box
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Top 3 vibration mode of the box
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Figure 9 Response curve of displacement— frequency
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Figure 10 Response curve of stress-frequency
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Figure 11 Cloud chart of stress response
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Table 1 Analysis data of the harmonic response
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