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Evaluation Technology for Reliability of Equipment
—YVibration Diagnosis—
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Abstract:

Recently, maintenance and renovation of aging equipment become a big issue in steelworks to improve the
productivity and avoid fatal breakdown of production lines. JFE Group has successfully developed various new
evaluation technologies for reliability of equipment that enable the group to assess and maintain equipment properly.

They have greatly contributed to the steady delivery of the products, and high productivity of equipment in the

steelworks. This paper introduces their typical example by vibration diagnosis.
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Fig.3 Vibration measurement result of conventional impeller

bbb,
222 A UNRS—OIRENF ST
42 RT—OIRFFEL TGS 2720, ~Nr= ) v R
BEAER & S U 72 o B 5 1 AIE B & IR DAL 2 7R T,
TBBED 2WIRRETA > 5 — R UPRATE £ © RS ¥, 7
AR EFEF D ZNZNIIOVTT T I w4 >
X7 b= —THHRL T, FBET2IEHZHE LT,

JFE £ No. 44 (2019 4 8 H)



A ORIl —REIRZW—

Auxiliary
material Traveling carriage
frame frame
L Lifting
carriage

il

‘(orth-south

direction

East-wes‘t\
direction
X4 EHIREIEIRE

Fig.4 Visualization of actual machine vibration

Lifting carriage

Traveling carriage

Motor
+ Reduction gear

Lower guide roller

Measurement point()

Measurement point(4)

| _Main axis

Measurement point(3)
Measurement point(D)

Excitement
with impact hammer

Flange

Measurement point(2)

E_J_, Impeller

M5 AERSIUMNRR

Fig.5 Position of measurement point and excitation point

B 6 12> <) > ZHRENEER T1F & N EIEEUS B OfE
HERd, 22 T29Hz ¥ 8.6Hz 0JEREICHIR £ TN
HEINEOE— 2o, ZE— R & VIR —
FZRMii3 2 ¥, 2n2hg>~7—n1XiliFe 2 Zihs
WSS 2 Z e DS 2T o 72, 1 T O[S A IRENEL
29Hz 34 > RT =12 & > THEU BIREFFEC L7
W, 4 >R7—MfEE EEE U2 BEOREIHEARIE A >R
=D 1 XEFIRFBOLIRICGER T2 b0 EZ N5,
BT, 47 =01 REFIRHOFE AR L 1 > <
7 —[AHRIC & > TH U 2 IRENE D & BE S 2 ¢ 3R
ReLTHMTHDLEWVWR B,

223 AURFT—RIERLICK BIRENERE
42 R7—OHIRIC L ZIREPEREH T 5700, 1<

JFE i No. 44 (2019 4% 8 H) oy —

Primary bending: 2.9 Hz Secondary bending: 8.6 Hz

—
<
a —— (DFlange
E l —— @Impeller

-~ —— (3Main axis

2 1.0 o T

=] (WLifting carriage

é (B Traveling carriage

5] oL

; 05 F EXCltatlon/Measurement
S North-south direction

g (Similarly in east and west)
o) M

9

S

<

0 2 4 6 8 10
Frequency (Hz)

M6 REREIGELIREE—F

Fig. 6 Frequency response and vibration mode

Primary bending vibration
Natural vibration: 2.9 Hz 3.7 Hz

x10"°
o 6
<
g 5 1.28 times
= Conventional impeller
g Measurement value 4
= 4| Approximate Curve s
5
= +
s 3
15 “A After improving rigidirty
< Calculated value s
o 2
: /
=
s 1
)
=
~ 0
1 2 3 4 5

Frequency (Hz)

K7 A RS —OIRENSEF DT
Fig. 7 Examination of vibration response characteristics of
impeller

Z—OMMER EE2MET LTz, 4 > RT =< ) > ZiRH)
O R D S, 4o RT—DREIEIC & 2O DEKE
EE L CIRENOE R 2 5 L 7SR A B 7 107, 20
FERICHED & 4 >R T —DElfi5 % @b L7258 b 3
DIREN DA 2 3 2 ¥ 2 HEI MG 2470, #E
KD 1 R HREI O S HREIEL 2.9 Hz % 1.28 50 3.7 Hz IZ
KEL T2 THIRICK 2IREIREMH TS, 1
Z — Oalfs & md b U ¢ IREINEE & KR KR AT RE ©
HEE LTz,

— BN, 139 DR HRE O A IREIEL fn 13K TERS

n%o
f = 2"2 ﬂ .................................... (1)
*ooxLP\ pA




i O PRI —HREIRSM—

x£1 AURT—HEEKROZEE
Table 1 Changing sectional shape of impeller

Conventional
impeller

Large diameter

impeller

Cross-sectional shape

Outer diameter ratio 1 1.18

Thickness ratio 1 0.68

Cross-sectional area

ratio = weight ratio ! 0.96
_Sectl_on moment of 1 165
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