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Abstract:

JFE Steel Group has developed a diagnostic system that determines early abnormalities by processing vibration

waveforms by using statistical methods for journal bearings, reciprocation machines and low-speed rotary machines.

The developed system was applied to the production facilities and its marketing started at the same time. To date, the

companies have succeeded in detecting early abnormalities of journal bearings of induced draft fan motors in

converters and reciprocation rotation machines such as the loss of the inhalation valves and the exhalation valves of

plunger pumps.
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Kind of parameter Parameter
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frequency element value xn; x1/2; x1/3;
x0.4, Frequency element value of
bearing defect

Nondimensional parameter |Wavy rate, Peak-to-rms ratio, Impact
index, Skewness, Kurtosis
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Shape of waves of Kullback-Leibler
divergence of symmetry type
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Flg.5 Example of shape of waves of Kullback-Leibler- divergence
of symmetry type (ID)
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S: Parameter that integrates having dimensionparameter
and nondimension parameter

VEL-P: Velocity-Peak

1/SACC-P: 1/5Acceleration-Peak

ACC-R: Acceleration-Root mean square value

AE: Acoustic emission

K7 I EHZHECEHRER
Flg. 7 Journal bearing burning test result

BEE1 BRAEHBRETEREOY v 7 MEEE
Photo 1 Shaft photograph after burning examination ends

(acoustic emission) DZ{LEERDAERER 2 RT, ARG

h 27T 3% K2 1, P S OYIHESRTH L L DI
LB EEEME (FavFavE) PREL, Z0OM,
VEL-P, 1/5ACCP, ACCRE & U AE 2 & DN T X —
ZII—BENIED LR T 250D, TSIIEDLRVET
KR 2720, REHTIIRETH 7205, KHEIN (BX
TEETTHEG S X — & Sfl) TlE, 1ERRFIx—2LD 7
DECIRERBALA 20 0D 535 Y F 2056 HRIBIIK S <
EHRL, RHEERAPIRETH 5 Z e DR T, 3
512, 580 1aLI%, MEFILceEEME e Y, FNfER
b7 2 ¥ b b akBRBH AT 68 00 ERB L IR TR 7
PEILL, EREKT LI, BETEEBKTEZOY v 7
FRZEDEETH b,

4. REIREE
41 YRTLEE

B 8 IcE Kb 2 7 2 OWE L /RT, BRAHOMSZ Y
AR Y — R EiE L, BE L 7w T — 2 IR E
& O BN IRBIGE 2 I L C, 20 [8] /min OJFEHTF—
RINE A=Y Fvara—RICHRESNE, 7—xIE

Data collection Server
personal computer @

Vibration

sensor High speed data

collection device
(MF-8000)

Client (Maintenance section and
production section)

K8 =t AT LBERN
FIg. 8 Block diagram of system of making to real machine

R=VFNALEa—RITTEZXRY T —N—IF— &%
AL, 2947 F (ReE - T3 Py —n"—D7—%%
AT LI ->TV5,

42 EHH

A AT KTIF 26~ 384 kHz OfdH > 7Y > 7 D5 lhE
ThHo, 2T, K30 BEOBHIES T & 2 T —
2B 2T 2 2 v T, (REEEERIC BV TL
HINTREIC L 385 XA — 2B 2175 LT, O nie
WATEB EIITLT

43 EBEREG

I, A2 LA L, #5457 IDF (induced draft
fan) T—%— (FTROVEZ) BLUPERT TP v —K>
7 ((HEEEHEER) © RS E R L7 2 D05 2 #/7
T2, &7, (HEEEHEMIC BV T EFERREEA 2> R7
BodRE (24 min™) 2O NERIEO MR I LTV 3.

43.1 ERJF IDF E—42—0fl

327, BIFIDFE— % —0fl%/RT, B9 347 IDF
=X —DFTROZZIZEE LR L o — 2 5L
o7 —2DHEAEHRS 7 7 Th b,

PERFECIE, 4 A6 HIChEEEEMB I SHEL D
DD, ZD%, Kaw LRI FEMEMNITET LD
DHEB LTz, LTchio T, BETH 2 I e OB EN 5]
REMEDH >z, —77, WMEHNFEOG ORI CHES 5
A= S{EIZ4A2HIC45 e 2D, NTVFRDPLLK
ZCERLUTo 7

22T, SHEP ERLFEREZHAET 2720, 537 X—
2RI 2B 10 O & 512, ACCHr Chiydi [aldiz & K
53), ACCIP (Im#EEERIEED my» 4 H2 LR LR L
TEY, BEEFPAOHRIRISHEEL TEF T3 e
L7, UEDZ e, i x 2 v, sz v
T rEHON RFEEREEZ LN, HEWVIE, ALY
7 BAIEROBER 2 Y b E Z b, BIBUSHREZ T - 2R,
FA WY > YE ) BB XV R RERR L, #iERIIRE)

JFE £ No. 27 (201142 H)



ERSEIRBIBIE AT IC & 2 D 2

5.0 5.0
—— 1/5ACC P

Existing technology .
4.0

by
=3

w
o

ACC (m/s?)
5]
=1

1.0
0
1200} -
1000} oo
8004
[
=
S 600
[0} :
400 :
200 o ;
N RN - s
—~ o0 o0 o0 0 o0 feel o0
[=3 (=3 (=1 (=3 (=3 (=3 =3 =3
=1 (=1 (=1 (=1 (=1 (=1 =3 =3
o o o o o o o o

1/5ACC-P: 1/5Acceleration-Peak

ACC-R: Acceleration-Root mean square value

VEL-P: Velocity-Peak

S: Parameter that integrates having dimension parameter
and nondimension parameter
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Flg. 11 Vibration sensor installation situation of main body of
plunger pump of plank factory
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(a) Tendency management graph
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(b) Shape of waves of vibrational acceleration
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Flg. 12 Tendency management graph and vibration acceleration
wave type when inhalation valve abnormality is detected
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