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Bearing
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Abstract: The deep groove ball bearing 6205-2RS did modeling by using three-dimensional software Pro — E,
and the failure frequency conducted theoretical calculation. Then a set of data acquisition of fault signal did
Fourier transform by Matlab, and using the analysis of the failure frequency results compared with the theo-
retical calculation results to verify the accuracy of the deep groove ball bearing parts failure. At the same
time, it turned out Matlab in the analysis of fault diagnosis effectiveness. Using ANSYS modal analysis was
carried out on the deep groove ball bearings to determine the vibration characteristics of bearing , making the
design of the bearing can be more reasonable and more long service life.

Keywords: Natural frequency; Fourier transform; Fault diagnosis; Deep groove ball bearing; Deep groove
ball bearing

AT A R IS B SRS o4

e
RPRAERFHL R G TR, B, hiE, 400074

H E: AEZ454 Pro-E JRBBRMA 6205-2RS #HITEE | HXNHEHIHENMERHITEILIT
E, REA Matlab N —EAXENHESSHEHTEIMHTHR , AN RENERERSERITE
SERBTILE , RBIERADERMASHHNBEN B | FRIE Matlab EHEL 2 FFHNE
WM. HA ANSYS MIRAERMAMITES DM , REMHAN IR SME  FRITTOHAEBENS
B, EAESEMEXR,

XKiin: ERMER ; EENTHR  MEDH ; FARME  ESON

18|l8 HohARR) 7 Hrd AR & 1 o -

—E= 4R AR
AR £, R, R Pro-E= AR

ST W BT AR RS . BRA AR R A R
PRk g S Mg s NE I , TRN T AUERIR S
ALK AFEACGRAEGUR T . BEH L3 R G ] A
Phy R ST R, KR BB ) AR
PERIIR BNV 32 Y BOR B e O ZER[1] o RV ER AR 4
M RO, AR, MAVEE &
) —JhiK . BURITIE U] #E K BT 1R
B . — UK, IRBh K A LA O E
o B, BTFAMERE, 24T 10% 2] 20% Kfh K
REIE B EATHY B it A i o A SOR B R IR BN R AL
5, @i Matlab 1507 FHT7 120 W iR S R 4 [ A
BRI R, SE B2 W o IR RTA ER il 7K (1 S e £l
TR, T R T Bl [ AT SR AR A, JX sk
AR AR PR M R S AR IR, 5 A B Al K
B, MR R AL, R E T A T B A K

/

Bk

OB R B e 70 B

/

Mat 1ab %
4

ZREREETES
Hr

/

7K [FIANSYSBLA 4 BT

L REIMERI SRR

2 HTh&EE Pro-E = 4E @R

b AR bR ERT AT A L A RR B RS IE

193




HEK. NCCP International Journal of Civil Engineering and Machinery Manufacture
Volume 1, Issue 2, August, 2016

A DABRE S A BR R 6205-2RS 9, W EHEAT : R
Pro-E =HEBIM[3-4]. JCHIRIN L 1. AN W‘b
&f'; . ) . - b
% L RARMERT (4 mm) Q g{ z( LY

sk | s | M | BB | RRER | Mok 2 =

% s = ———— B 5. RAFEATRI AR
e, T RASE, AR, H T EZARME
2, WK 6 Frase

MRPEIX L ]SF, 7E Pro-E Ay —4ERisy, dfE
L/

TG, FRE RSFE Right S TH] i 8 VA BR K 1)
WM, R LA T RS A, il 2 By
No

6. FDTREH R

2. WAPISME 3 B R AREIA R AVEE IR A
B P ARV BR R R BREAT A, W&l 3 B S A R B S T2 [ L3077 o 22
e AR R IR SRR, 4565 MR A RISl
- e Mi#[5]: MBS (BPD | JMESIE (BPO) . i
u u FEOUR (FT) MIERE B e (BS) @ in it
B THEEH RN AR

BPI =n(1+dcosé/D)/2 @)
2 BPO =n(l-dcoso/D)/2 2
OREA AR BRALE, fF 4 BT o (‘1(_1;2";‘;2 ’/[[’))’)fm o

,/‘\3 AR A LR R RBAE A SUT A BPIS5.42H2,

( {ﬁ—’ Y BPI=358Hz. FT=040Hz. BS=2.33Hz. Ifi%li& P 4}

i\\k 3 ; " ‘; Pl DRIF IR DA BT T O b 3 5 PR B4 (1 5 R

. 7 % F.

= 4 ot Furror = NFrao / 60 5)
B 4. (35540 o Ferror Dyl AR BRI, N Jufh &K

BT, BB R A N R B R sy OB, 9 1750r/min,  Frao NHRILEIIR, SEH MK
T, AR AR, RILATRES), 3 5 g RIS, WA (25) KA.
TR SN CRFEZEFNR T [ R B A5 4y 7 157.94Hz

104.56Hz. 11.62Hz. 137.48Hz.

3 & Matlab RS SINER S

K FI2£ [H Case Western Reserve University H< T

194



HEK. NCCP

International Journal of Civil Engineering and Machinery Manufacture

Volume 1, Issue 2, August, 2016

T ST = )R 8l i R P AL ST 56 £ SRR PR b AR B Hf
BEAT XGRS BT ZSER AN 7 PR, SKRA
BAE—A 2 RN (B AL, — DD
it (BRSNS (B

) 4.

'

TR RGN 1l AR S A FR B LR e [6-7] BR BN
M7k 850y SKF6205, TR A Wl /1 FEIHLEE b 222& i
PR AR, TE X ity R B Bl v PR el 2R B b e
— AN BEAR IR, DK Sl v A R R AT [8-91
12kHz, S2IGA4:3 Jy 1750 r/min, BT 16 38iE %
P IC FACRES BIIRSIE EE 5 -

X FAE KA R R EE, F Matlab AbFE[10175 &
8. K 9 FrRiE.

7 HERIRAREE

EEMES
2
1 4
E
= o
=
= |
2 L L \
o 2 <4 G
time/(t/s)

8. JEIRENESE
MBS i $E IS £ i

o 2000 4000 S000
== Hz

9. HARAYSRIS S A

IR AT T, KSR AN R E)
RIS B A S %45 ST LR, AT LU S
WA B B 43 A AR 5 TR B v ki A 51 B
HEARAE 104.56Hz FLEGE, Hutk, wI R R AR
N

S R LB SN [ RV N N N 1
HLHI A EEREE R0, FATTH I R A SRR
PR e 5 A SHEA /INE R Z 5+

4 BT HIRTHOHAR 54

BN IEEE, AL AhE. ERLERRERN
ANERIM BT, E#E4T ANSYS BLA S [11-12] 0 52
FASFE A FREE . SRR A P AR BR AR A A R
Gerls, H B K M BN 211E+11 , E E N
7.80E+3kg/m®, VAFALLA 0.3, fRHF 42 ik H
H62, H# N 8.50E+3 kg/m®, HiMEMEE A 1E+11,
JtAEE )y 0.346, 1R P 10 fios:

o = o s

H 10 B

7f ANSYS Work Bench 15 NiRvABR A&, FEit
TR T B KI5y, MR R 11 s
HhzA N PE RO 1750 Belgy, RARSME SR A [
€, {E Analysis Setting R AR HT 5 BG4, £
IR 12 s .

1= was

12. B ARAM

£ Solution H >R AFAF BT 5 BrlEl A 4%,
TE 13 FR.




International Journal of Civil Engineering and Machinery Manufacture

Volume 1, Issue 2, August, 2016

HEK. NCCP
Mode ||7 Freguency [H=]
1 a. F.TFTSA
=2 2. 5322,
= S 55855
- A, FTATOE
o= . TeE0.o

B 13 R EAMEREE
[ BN 45 21 F ALY B A AR R AR, W
B 14. 7R

EIZmﬁéks
e, N A AT AR N2 BT o e P P A2
A4 200Mpa, Ui~ 15. fias.

B 15. &3%
7£ Analysis Setting 1 % B M F L H N 0~
20000Hz, M4k 50, 7E Solution Kf#E, 733 x
77 ) R AR R 2 o P 16 BT

16. x 75 [E1ESTAF 14 B 2%
Kl 16 BLIE ST R A AR, B RRIELLE
R, B BT E R AR, JRIEED
RV ER AR T N AT 17 s o

B 17 TREW
ANSYS RS 2 8T B T 2 15 1 45 7 s 28 30
P F PR s R[], A SO i X VR VA BR fib A A BB 3R AT

BT ATH, BEE R IR, R [ A R
I, ERREESIER, RRERRA.

5 &ig

RSB Pro-E SHRTABREh AT = 4R,
FEXEH Matlab HEAT (8 ELAR 4T ANSYS RS 7
Mr, BEIRER:

F1 Matlab #3478 B AR 415 20 1) 245 SR S EIR TTH
(10 A e AT %6 4 SR AT LS, REE 15 B B 1) i e
o FEIRIE T Matlab FrE B AR 4 7R DR VA BR K [ A
ARy BT B Rk

TRVAEREH AT ANSYS FUMEZES 2 #r, w5, BE
FEANR MR, AR HEE B, SEF T
] A AR B, PRALIA B R

HIE AR, BHTRBAFNIRZ, KCHE
A IR VA Rl 7R P S PR AR AE AR B 1) 2 A, A
TEAS BT, BRZ BRI, A LLEA &I
REME AT S BRI ERAE /34T

References (&#3rEk)

[1]  #RBBdk, Z€bE, Z=0E77, S IRVAERERIS i i sh Stk
HIRTHH[. JRsh SR, 2009, 28(1):118— 122.
Tttt A, BBRRAR, BB, S HURITHIM]. Jbat BT Tk
fiitk, 2007

FRR, AL, BEIE, % 5T Pro/E Bkl =45 501k
IIBETEL]. S HLBE, 2004, 25(1): 8-9.

2. BT Pro/E WIRIWERAIAS B RTI]. HR R,
2006, 26(13): 68-70

JAFES, BREESE. = Sl R B 57 I LR HE A R A
[9]. %h7&, 2010(10): 28-30.

BRE. 3 I WU BIARM]. KR Tk 2 H R, 2005.
FEHT. AU R 48 Ll M IS b2 M), R G TR
2 H R, 2000.

FEHE. MU RS TOLE 5 M2 WiM]. . BT
K2 H A, 2009,

fATIE 5%, S HERE, 5K P65 BRGS0 & TR F [M]. 162
P22 28 0 K 2 R, 2007.

FEHF. AU R S8 o 5 w2 Wi M. B R Tk
2R, 2009.

4, P, MR, IR ER AR T ANSY'S
BIA BT[], 7K, 2009(12): 11-14.

LR T ANSYS RRsh & BRIC /A HT[I]. KR P,
2004, 25(2): 66-68

ZRELE. ANSY'S BRI/ HTE AR M. dbal: B R
fii 4k, 2005

[2]
(31
(4]
(5]

(6]
[7]

(8]
[9]
[10]
[11]
[12]

[13]

196



	1 引言
	2 基于轴承的Pro-E三维建模
	3 轴承的故障频率的理论分析
	3 基于Matlab的轴承信号频率分析
	4 基于有限元的轴承分析
	5 结论
	References（参考文献）

