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Study on the Diagnosis System
of Taper Roller Bearing used on the Lower Bearing of V.A . W. T,

of 4 2*-uh g Y*oo] 3 Y7 g A
S.K. Lee-Y.I. Park-H. W, Lee-Y.S. Kim

ABSTRACT

Taper roller bearing is used on rotating shaft where radial and thrust loads are attended. To avoid the
sudden failure and maintain the good condition of rotating machinery it is necessary to monitor the

condition of bearing and diagnose the defect of bearing.

In this study the diagnosis program of taper roller bearing which is used on the lower bearing of V. A.
W.T. (Vertical Axis Wind Turbine) is developed. By plenty of test the database is constructed and by
Gaussian distribution obtained from database the defect probability of bearing is calculated.

.M =

HZ ZYAME ARAUA A FHEH
)3 F4lo] FolA s FHYAL AR AA LA
XNg A% A7t FRYH 2 AUk 53] 3
B2 S B A gl & S A=
ulge) Wake) JPg vA ¥ xR A
4E 2= F#3AF FHLA7](Vertical Axis Wind
Turbine)7t #21& Ho] Btk sAch

FAZ FYLAV|Y FEE BAVI2 A=

TR ARloR BB KES
o x NSARIHSIR 7| A A &2}

42

2HALGAE 39 AW EH(Torque tube), WA
(Turbineblade), #F(Strut), W&7le], A3t
oy, vgola, FTIAANEAEH Toz T4
gk, 53] stulo)H (lower bearing)S 3 AR
3FAZE(guy cable) 3 FHEYH, uigy £
28 2 Az} A3& AY 4 ojo} sm =,
23tz A9 £ e HolmSyuojgo] A}
450, dHo|y z&8 wolHL Huo]F e
T AZo Sy, AW T] EgsiFol A48
He 4% FAAY AEA AR de 22
=3

Joumal of KIS Vol. 11, No. 2, June '%



FAZE WA 9 FHH P L AR 3
Aol APHY JFE vXE FLE 2424,
Bo)o] wEA Aln e g o] Ao
AAAQ 42 234 €0 282 F3F
ZERA7] 9 Z4F 7IAFA A AHEHE Hold
ZgHolge o] FFE 4 TN ¢ F A=F
AFAGE 3t NAY wE g A FEE A
Aol g wgol 7Hg £ ol ¥ 4 Atk
gy AgAG YA E Ae Zo] 84
7te) g2g NALE AVEQ BFEE B4R
e 71AY AL 274 FAEY] Y3k 714
SR A oA g o] FriE A
o, AgAge YHFAMRE o2 FFH AME
0] 88 AZREN7| 2 JAZFX A dee ZFA
38 &4 9 JH A3 Adste HeF A
7 (on-condition monitoring ol Z4FL w@n
dor AFANEE o] &5t wojg o] AFPARE
AZsty] A% B Ut st gk

E dFAMe £33 FHEAYS 2ol it
2o A3Fe Wugde dHolHAEZH Y
(KBC 30312])& U og 71248 58 3T
NEE A3 YHE ol&sld £AHFY o]
g AYAGL stu wory A g 22
#e Atz gk

2. CIOIEHHIO|AS] &%

21 Zs MY 2y

Aoz IASGAY FE3Fol & Afde
54 4FE FAY § Ao HolHEe
ol 35 A5 g + Urh Fig. 19
A velhd vie) o] WO EY TF HEH « F
Zre vio]lg o] N ipmo.2 3 Astn vkx & of,
WES S8 AN A4 o8 AET EY
Ao AEE gy

vi:—”gﬁ(l—-gr;cos P — n

Vo= ”Z)Odp (1+-j—;cos 0!)
oltt. EE Alxete] HFZAM HAA AR vl
gz & o AEA AR == s £29
ZFgolrg FHoUEE &

stAtelorsts|X] 1A H2E ‘%64 63

SRSZHYH)| SIS Elo/HEH0ZY FENTINAH g

v,=—71r—2‘(1;- [M(l—-—jfcos a)
+N0(1+ _ZLCOS a)] ...................... (3)
14

NEs% 89 P304 nlndel gokm 7Rl
B gee) $EE A2HAA ASSEe] AN
. meby 899 AW ASEE wole) s

1

ng 2&9 Mg, 0=(d/d,) cos a, 7;=
dy/d, 2 S Elo]HEeiolF ] AgF 9
& SAFTT AL ELS Table 13 2h

Table 1 Defect frequencies of ralling element

Component Symbol Frequency
Shaft rotation f N/60
Inner race defect f; —;- f1+0)
Outer race defect fo -;L f1-0)
Roller defect Iz fral1—0?
Roller spin frs —;—f?d(l—ﬂz)
. 1
Retainer £ ry f1—0)

2.2 HO|E{H[O|A = MY

2.2.1 AEAX

dlolg] Wloj~ FE& 93 Wolyd AP =
DCEHE F3HY A% 2 289 4FS F)
7] 18t E2HYAEAZH S AHEst Agu o
2W 5 AZAsF o, APHIF L A FHE
@ 5 AL Wo]HY AL AT F8€7)
(thrust loader) & o] FZ M F5E ¢FF
718 FFA MR E B APEHEFE 250N E
zAste] wlolgo £23FE N & Y= &
Axn B¢ g S e 28 AE EWo]g(KBC
51308)-& A& sl Algwol o) 3 sFES 78t
HA go] #AFcl =3 APuolER F¥7)
Atolol QA A(misalignment)F=] & WHg 93}
o WA A (rubber sheet)E F&3HYTh

Algdol g9 o Fe) 7MEA REAE NMEEAE
23 UL MEE A3EZ7]E Ax ADAM(An-

43



0j42, S, Of 8], AN

dp

Fig. 1 Rolling velocities

Fig. 2 Photograph of test set-up

alog Data Acqusition Memory)22 HUzt},
ADAMAA oltz2 1 N3EE txg 23 A
& F AA 9 vjrale] AgA7In, PCE AR

44

o] 2 (interface) 3t} E V| Tj Ao #3t Gk
Fig. 22 & @7l AH8d Zul 59 Abgle]ch

2.2,2 N ¥

Wolel A Aozt AFRY | o}

AEA%, WeEdd, =EdT¢es JYyojxm,

A wel ~2z3YN2E, 84, 2xz

&, mRAg, YEEY Fo= UE 5+ Ak

Holgo) A= FgatFo wak WEwe
[o]

35 2 Y BEYEE we 39E EY ol
(flaking)ol, %WE 3¢ 0 wE 229

(scratch)7} F= eG4,

B =goMe £HsEE Wi oA 2
F s 289 Rg e s, HoigAH
ol 27 ¢T 2astol¥(scriber) & 2R A
€ FT Wwyor "Hoy S8y (KBC
30312]) & o= HlojPAHE HEQT)

Fig. 3 Heols & oz FAREN 23
ZolWete mEE JYeEY, Fig 4= 23]
9 Zlao] wE Agte] gjardoelty),

2.2.3 Agury

Holx E&vlolxe e ATty 98 4
P2 ¥R 22iE 5o APEE 2500N0)
H2E A E e oo dads JE F

Joumal of KIS Vol. 11, No. 2, June "%



Fig. 3 Shape of taper roller bearing component, scriber
and scribing
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Fig. 10 Application of diagnosis program on outer race defect
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