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Fig.1 Three-dimensional drawing of hydraulic coupling
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Fig.2 Grid model

A1 S5HTCRH e Bt PR3 )7 & ] i 7e 3
TSR il 455285 43 B vh I A g, U0 R IR il 4 A
Workbench B4 A () 2% 5 =X an &l 3 Frzs, B A
Ui 1 B ¥ 3 290 XY\ Z T ] i) S RS B

B: Modal (ANSYS)
Total Deformation
Type: Total Deformation
Frequency: 2155. Hz
Unit: mm

Time: 2155.

2018/11/9 19:39

25141 Max

2.2348

= 1.9554

. 16761
13967

H 0.55869
0.27934
0 Min

0.00 350.00 700.00 (mm)
175.00 525.00

E1R

B: Modal (ANSYS)
Total Deformation 3
Type: Total Deformation
Frequency: 2966.2 Hz
Unit: mm

Time: 2966.2

2018/11/9 1941

262 Max

23289

= 2.0378
1.7467

0.58222
g 020111
0 Min

0.00 350.00 700.00 (mm)
]
175.00 525.00

B: Modal (ANSYS)
Total Deformation 5
Type: Total Deformation
Frequency: 4253.2 Hz
Unit: mm

Time: 4253.2

2018/11/9 1942

3.0765 Max

0.00 350.00 700.00 (mm)
= -]
175.00 525.00

EoRl Ty

B: Modal (ANSYS)
Modal

Frequency: N/A
2018/11/9 23:01

[B Fixed Support
[BJ Fixed Support 2

0.00 300.00 600.00 (mm)
7
150.00 450.00

B3 REHREDR

Fig.3 Modal constraint model
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Fig.4 Mode diagram of modal analysis
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Fig.5 Stress-frequency curve of the inner shaft
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the inner shaft



- 26 - IR TABeA 4l (A ARBE2 )

F32E

LS AT LAF AR 17 XY Z =4
] bR or eSS 1 B kb T (l, 2 )5 Bl A%
BN R B s = A~ 5 7E 3 500 ~4 000 Hz B
BN AR AN ER CEZ S e s Bu i I W I S
1B BRI, VA H 3 A i 1) P it 7 ) = 2 25 SR IR e
BRI

Bl 6 A ARFE XY Z = A J5 1) bl Bt
T LB, Z R TR B X 5 ) b
AFTE 3 200 ~3 600 Hz 3 600 ~4 000 Hz 2 [i] i ¥
T2 RGRAR, HAR KT ) i B4 1 0 AR A 5 T Z
D7 1) 7 AR B SRR AR SRR I AT B R P 1R
MIE . PRI, YRI5 Sl 25 1 Pt B AR X 7 1) b
AALEZ AR %, 2255 18 3 200 ~ 3 600 Hz
F13 600 ~4 000 Hz =5 B i3 (1) 5200 s 76 Y . Z J7 1)
R RN A A SR P PEARR T AT AR ) S

VTR 25 PR e D U ) 1 3 B 2 B AT o 4 %
A=A TSN rem R Ty N (EPEP )
T X J5 ) b R AR AN SEATR B A A
e ES A e
2.2 SNERIIE RS BT

H Workbench 3 {4 51 {7 A9 W FE BB i 2 A1
EMRSIRBIE T LA, 5 5 Brir AL R d i
TE = B A T B K AR T, DT AT RE HE BY
LIRS . BLLLAME SRS, i BE P il g
AT R Tk , BAR A 232 R 2 000 ~ 4 500
Hz A 20 20 20 SR MU R Il 2% AP 22 1 A 3
TR A W) 97 T 204 7 A0 2 R e 1 53 A, 75 B A 1Y
A TS S AN I T s it R I SN
8 F7Ro

H 7 &8 RN, 5 N AIAR AL, SN E LR i
PR 2 000 Hz I i 2 SR 45 T 5, v ) 1 B
— BB /IN R Sl R A A R A L IR B A
4 500 Hz A}, fIZ 88 1 kb 2 000 Hz & 1Y I {H .
PRI, X T R IBC 5 () SN e U0, w3 B Ao 2 32

oML E BARIE T h X 5 [ AN JI7E 4 500

Hz B34 SRR, (2 ) LA,

L 7 i {H/ Pa

40.9A -
7.03
2.91
0.5 1™
0.207 1 : :

0.0355 : ;
2.13 2.4 2.8

ISE 7 W B/ Pa

32 3.6 4.0 4.
B 45 %%/ kHz
b YimE

0.484 1 - ‘ , >
2.13 2.4 2.8 3.2 3.6 4.0 4.5
[ 7 J5i%2/ kHz
c ZJH
B7 SNENN—IAEMEE
Fig.7 Stress-frequency graph of the jacket
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Fig.8 Strain-frequency curve of the jacket
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Research on Vibration of Hydraulic Coupling Based on Workbench

HU Bin, JIA Huixing, HE Kai
( Department of Automotive Engineering, Chuzhou Vocational And Technical College, Chuzhou Anhui 239000, China)

Abstract : Hydraulic coupling transfers torque through contact and collision between inner shaft and outer sleeve in working
process,, which may cause resonance and other phenomena. For this reason, the vibration research of the collision between the in-
ner shaft and the outer sleeve of the hydraulic coupling is carried out. Firstly, UG software is used to build 3d model of a hydrau-
lic coupling. Then it is imported into Workbench for modal analysis, and the first six modes and natural frequencies are obtained.
Finally, based on the modal superposition method, the harmonic response analysis of the inner shaft and outer sleeve of the hy-
draulic coupling is carried out respectively. The results show that resonance occurs in the inner shaft of hydraulic coupling at low
frequencies, while resonance occurs in the outer sleeve at high frequencies.

Keywords : hydraulic coupling; modal analysis; harmonic response analysis; modal superposition method
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