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The Development of Condition Diagnosis Technology

Tsutomu TAKADA, Ichirou TOYAMA, Tadao KAWAGUCHI and Eigi SUMITANI

Synopsis:

Condition Diagnosis Technology has replaced manpower with condition monitor and can detect the de-
terioration of equipments, but has a problem not to be linked with the quality of products. To search the
profound connection with equipment and quality, authors have been developing Process Diagnosis Tech-
nology being applied to profile control of coiled hot strip which is influenced by a side guide or a mandrel.

Process Diagnosis Technology consists of two main techniques, one is software such as Discriminant func-
tion method, the other is Online Realtime Analyzer —as epitomized by Realtime transfer function analyzer
(RFA) and Thyristor fail tracer (TFT). RFA takes only a few minutes to diagnose, as for TFT enable
real time observation of the movement of gate pulse signal of Thyristor devise at a moment.

The result of this research and development introduced in a number of process is applicable to almost

all equipment.
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Fig. 2. Outline of a downcoiler.
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Fig. 3. Downcoiler process diagnosis system.
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Table 2. Results of calculation of discriminant
function-Z.
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Fig. 4. Distribution of coils on the discriminant
function-Z.
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Fig. 5. The measuring principle of “Real time -
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Photo. 1. The out view of “Real time transfer
function analyzer”.

T™ m nz
ANEAN \
R }

I J2
k

Fig. 7. Symplified model of a driving
system.

3:1-:2 AV, 7EEF v 2V v IOREROLK
FEAEREEX B Rk, TEEME, &, AV F, FiEe
—VENLE D O T WS, SR TSNS 5
LBREARERHEEL LD LR T I ENTE S,
LicA 2T he A NAERT5 L, ChbBIRVIE
Ba o8B E T 5o bbb T X EEIRY
HERIEEEC X OTHIET 2B ERCABRERTE D iE
BOB Ik BB Y 5 BE S 5. Fig. 7 13 FEIEEEK
BRYEBBBELORLb0THhs. RRT J, ik
BEEOEEe— 2 v L iIr—n D BHEE—2 v
Po XAV FAREUEAORT VEIMEEZRL T
He TOL5ERRCE— 2D LY y AL
ek ¥, E—2DEEEE 1 BRORNTRDLRS.
1 . (J1+Jz) . So+2¢ 0,5+ of

NG AW AY: i 24 28 iw,S+ ™
1
=m.cm(s).TM .....................(4)8)
Esk
w1=\/}2 -« (5)
“2 \/k Jl'.]z (6)

(4)RX BT o 12 Fig. 7 ©RT 510 K3kE
AR (rad/s), o, FIEBREH (rad/s) ZEL T
B, PSR T ) 7Y s VOKREZITHRE D

R .

w,
!
[¢] ! —
E @

Fig. 8. Frequency response characteristic

of Gy (s).

| i - -
LAT) -
—1 80(’-
e "

Rl e <

A if)
-6

Phase

— When vibration occured

Gain

42 --- After adjusted.

—-18
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speed control system when abnormal torsinal
vibration occured.

HEEEERL 5.

Cn(s) 8- FERO ¥ 1 Vi ©tET & Fig. 8 ©
Iy, KEEAER o, @B\WT, BEBEH D b
N7 ot O LT, BEEEEROZE 23~ &
¢, WMEHIBEBEE 0 T, TR EEHERED L
7 v OFTYH, BEEEE nn ZKEEBTHE
LB, CDX SRR OFERKESY - vy
b e =7 AAEBC IO TEESIET 556, HRIR/RE
B oo WETHFA VR I kEL (04B LLE), 2
D wy KT AN 180° LI EBRT5 &, FEREHE
ERBIROEM L, =L 2 b v =7 ARIBORE &2 T
LAEDTHEELRRVIEBZECTHR 8D, SRR
LEMML, FEIRICA LY » 7 O FHEIE 20~40 mm
oy FC, FEIEFE BT 5 RS HECEER O
RETHEGCHBICTF v &) v 7 EREN SRS CHE
ftLtcdboTths. CORRNEREHTL-DO, FHEH
B Ao BN HIS & & 2R T, & DR EFig.
9 DX 5k A— FER%HE. Fig. 9 TEETRT S
4 VBT, F & v ZEENE DT IR O EN:
T L O CTRF 0, 0, TRT BERL Fig. 8 TR
L7 PO IRA R 0, HIRAER 0 THETLLOT
»%. Fig. 9 TR 0. BT 5571 vin +4
dB, i@ 180° FE o Tk b, HEEHE

— 312 —



&2 W B o Bl R 1297

AC Power source.

Circuit breaker.

DC

Nm + 3
ntroller ___(:ate pulse| [ ] < Motor .
— generator M
/
Thyristor .

Va : Voltage.

Ia : Current.

Nm : Revolution speed.
Fig. 10. Thyristor-Leonard system.
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fail tracer.
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Fig. 12. The wave shape charts when ground
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