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Development of Diagnosis for Roller Bearings

by Acoustic Emission

Hb &
Norizki Inoue Shigete Nishimoto
A BBTR R INAR R JEREFAT (BR) AR
FeEwE XEGE by
i)

A EA

Sl Bt f o .
..if?,;ﬁj 1@‘.’
Bk FEA g

Yoshiki Fujimoto
FHHT (R A
KU ke

Syunji Harada
kT ¥V 7w
() Hhifrif ks Gi
=3

1

Tnf

BT D, 77 » 7 v — i (BUR) BB, —Ricd
i E A HhTwE, FEREOBEREY B LTE S
RORZOEEYRLi. ZOBA, AN DEZORERICIL S
BEANRRETE SRERENREETLOT, ol BT
AP Y INEOBE R OBBITTRTH S,

—fygie, ARV BMEORERECERESHAShEY,
Cofg T (R oHBEI E Y, BEoREERCEHE
HATead, HETMTRTELE VLD, T TI—AT 1y
2em iy v VARV ERRGRIER QEREOBRIHMTET,
WEOREYTFHUTHETRBRXME D LE L bR, £ZT
R THESEYE, g7 Vv sy rERSE s JoliEfko
JHoERFRC LD, AEEYB R oRERED L,

EIPETE, THMHMEOARILE MRRCEE TAal
BER LUV ) R S ERIC b AR RSO ETT

* IAFIBRAE O K 2SRRI

BE

CAGDWMBORT FHLEMELT, Ta—AF 4y ¥ - =3
v eV (AE) IRC X 5BMRIOMERT- 7, £ THERER
-, (1) AR i< fioEBn e eyscl, (2)AERTS
20U O PN, PGB LU A0 {EIREMECIE T, W
ORGEHCEET RSN —HtT5 28, (3) DEHDRELE
s AR 1 R0 AE X b LiRIE R & LSRR R Y
e ERTERL.

CHBOMER S L, ZAMEDITEOREOFME e TR e
G E SRISERMREL, KSR O RERTELEIT Sy 27
w7 R 2 AR IR L,

Synopsis:

A diagnostic technique through monitoring acoustic emission (AE)
was developed for the purpose of predicting problems associated with
roller bearings.

In the course of the experiments for this developmental work, it
has been found and confirmed that (1) flaking produces AE while it
is in progress, (2) AE, as an intermittent signal, has a bearing-rota-
tional-speed-dependent characteristic period according to the position
of flaking such as at the inner race, outer race or roller, and (3) AE
prpduced by axial hits of the rollers against the rib is greater in am-
plitude and longer in duration than AE caused by flaking.

Based on the above findings, a diagnostic system capable of detect-
ing bearing problems and analyzing such problems was developed.
This system is currently applied to the roller bearings, which were
adopted on the backup rolls for the plate mill of the Mizushima
Works to improve the rolling thickness accuracy.
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Table 2 Test conditions for investigation of AE phenomenon
in each faking element of NU206 bearing*!

Test Revolution Flaking element
; Load (kgl)} I
number {rpm) Inner Roller Outer
ring ™ ring
© O
@ O
1308

(i (.60 2400 Oﬁ
® O o
© o | ©

#! Bore diameter: ¢ 30 mm
#2 : Load rating

Table 3 Test conditions for investigation of the rib contact
effect on AE phenomenon

Test number ‘

® \ 218(0.1C) 2 400

" Note (1) Bearing: NUZ206 (Bore diameter 30 mmp)
(2) C: Load rating

Load (kegf)

Revolution {rpm}

Table 4 Test conditions for investigation of AE phenomenon
of medium size bearing*!

Test number Load (kgf} Revolution (rpn;)
Pre-amp.
AE sensor | 4000(0.1 Cy# 1 000 B
Radial s ' Band-pass ® 0 8
load ne) filter *1 24FC18105 (Bore diameter: ¢ 120 mm)
| #2 (0 Load atin
ue) 1
— L ) Main-amp.
Test bearing l
Envelope 3.3 RO & ST EE IR
detector
A1 sensor I vh < MR R o AE SRR CIR IR Y i b i,
i ' Wave memary BEEKTERYINE L, LaL, —RciBIhsidaEm
i ] l BEOBS LS, i, B LAy EEEERE BUR %
Life tester KERTS o LR HELTv5A, BUR ¥ B 60 rpm O{ER
Computer B CHBD, Db, BUR EE O M B HCHES 5 EEE
— B b KB T 12 < A AR B CHRINT ¥ 5 C Lk OMIEALE
Printer Disk THb,

Fig. 1 Equipment for bearing test

Table 1 Test conditions*! for investigation of AE phenomenon
on the NU206 bearing™? in various rolling conditions

\Load (kegbh) c
1308(0.6C) | 218(0.1C)%
\Revolh
. _ tion (rpm)
F1ﬂdngoﬁ\\\\\\jffi‘ 2400 | 1000 | 2400 | 1000
inner ring
Large @ @ @ @
Small @ @ @ &

*# D~@: Test number
*2 Bore diameter: @30 mm
*#3 : Load rating
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Talle 5 Characteristic {requency in test hearing and in actual
rolling mill BUR bearing

Test bearing Actual bearing

NU206 |24FC18105; 296FC185110

Number of roller Z 13 24 53

Contact angle a (*) 0 0 0

Roller diameter D, (mm} 7.5 15 95

Pitch circle diametr 4., (mm) 46 150 1669
Revolution N (rpm) 1000 1000 22 {Average)

5l 1687 16.7 0.37

o fi 126 220 28.0

Charscterisle oy (Hay | Jo | 807 | 180 25.0

o 49.8 82.5 8.80

fe 6.98 7.50 0.47

Table 6 Revolution of test bearing for adjusting the character-
istic frequency of actual rolling mill

Test number Test bearing Revolution (rpm)

NU206 200

@ 24FC18105 120
a A
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Condition Envelope detection waveforms
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=
{c) Flaking on ,L.l./ﬁ' g L___‘
roller ™ 10 ms
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Fig. 2 AE detection after flaking

(a) Flaking on inner ring and
roller (testdD)
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Fig. 3 AE detection after flaking on plural elements

{a) Flaking (test @)

{b) Rib contact (test @3)

Amplitude

Time

Fig. 4 AE detection after flaking and on rib contact
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Fig. 5 AE envelope detection waveforms on rib contact
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i {c) Flaking on roller {d) Rib contact
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Fig. 6 Power spectrums of AE after flaking and on rib contact
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Fig. 7 Flaking detection algorithm
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Fig. & Rib contact detection algorithm
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Fig. 9 Beuaring abnormal phenomenon detective system

Photo 1 Front view of bearing abnormai phenomenon detec-
tive system
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Fig. 10 Amplitude of AE and acceleration of vibration
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