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Synopsis :

Kawasaki Steel Corp. has developed the diagnostic techniques for the purpose of the
failure prediction and performance assurance of device in hot strip mill of Chiba and
Mizushima Works. Main diagnostic techniques are (1) performance diagnosis and
diagnosis of bearing by AE method with sizing press, which predicts the irregular
movement caused by the slow response of control system and the increase of mechanical
friction, (2) diagnosis of mill spring's abnormality which observes the difference of mill
spring occurred by the low stiffness of screw down device with high-crown mill, and (3)
performance diagnosis and alignment diagnosis of AJC which makes a diagnosis of the
response time accuracy and the jumping height accuracy with AJC coiler. Since these
diagnostic techniques were applied, they have contributed to the prevention of miss
rolling, inferior goods and downtime by the slow response of control system and the bad

accuracy of equipment.
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Synopsis :

Kawasaki Steel Corp. has developed the diagnostic techniques for
the purpose of the failure prediction and performance assurance of
device in hot strip mill of Chiba and Mizushima Works. Main di-
agnostic techniques are (1) performance diagnosis and diagnosis of
bearing by AE method with sizing press, which predicts the irregu-
lar movement caused by the slow response of control system and the
increase of mechanical friction, (2) diagnosis of mill spring’s abnor-
mality which observes the difference of mill spring occurred by the
low stiffness of screw down device with high-crown mill, and (3)
performance diagnosis and alignment diagnosis of AJC which makes
a diagnosis of the response time accuracy and the jumping height
accuracy with AJC coiler. Since these diagnostic techniques were
applied, they have contributed to the prevention of miss rolling, in-
ferior goods and downtime by the slow response of control system
and the bad accuracy of equipment.
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Fig. 1 Layout of hot strip mill and

items of main diagnosis
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- Diagnosis of mill springs abnormality
- Diagnosis of oil film bearing by
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* Diagnesis of rotating gears and
bearings in mill drive
+ Diagnosis of torque analysis of mil

Sizing Press

+ Performance diagnosis of sizing press
- Diagnosis of sizing press bearing by
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Table 1 Purpose of diagnosis in hot strip mill and its measurement techniques
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Fig. 2 Concept of sizing press performance diagnosis system
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Fig. 3 Concept of crown control mill performance diagnosis system
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W
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Fig. 4 Concept of AJC coiler performance diagnosis system
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Fig. 6 Configuration of sizing press simulation model
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Table 2 Output item of performance diagnosis of sizing press

m Output item
1 Press load
2 Impact drop value with main moter
3 Value of buckling
4 Pressure of anti-buckling roll
5 Pressure of pintch roll and hydraulic cylinder
6 Ampere of pintch roll motor and table motor
7 Speed of table and pintch roll at start point of press
8 Pressure of air brake by width reduction device
9 Position of width reduction
10 Speed of width reduction at start point of press
11 Value of position error by APC
12 Interiock
13 Condition of sensor
14 Sequence
15 Others

[Event) [Assumied cause)

Slal doesa't stop
at width reduction

Mechanical friction
increase

Pinch roll N
motar current

normal ?

Mutor drive system
abnormal

B/R cylinder abnarmal
Pressure control sysiem
abnormal

(Pressure gauge solenoid
valve)

Pinching pressure
naormal ?

Z/R cylinder abnormal

Anti-buckling pressure Pressure control system

abnormal

F— et
Frietion caused by slab
abnormal

Sizing press control bpe
abnorma!

N | Main crank shaft
abnormal

Main motor drive system
Load caused by slab

abnurmal I’LG detecting
width reduction abnormal

- |Sizing press contrel DDC
abnormal

No-lvad
gurrent at mainmata
normal ?

ain crank
speed drop nurmai 2

Main crank anglé
:at reduction star

PLG detecting main
<rank angle abnormal

Oihers

Fig. 10 Example of performance diagnosis of sizing press
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Fig. 13 Diagnosis system of sizing press bearing by AE method
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Table 3 Relation between mill spring irregular pattern and
damage parts with abnormality of mill spring

Canes Mill spring irregular pattern Damage parts
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E]
R T —
1 |a o
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= — 101" sicle + DR ~idv)
+ | we . Rolling load (Op [+ Screw down device
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2 Lol BTN is increasing + Load eel}

and decreasing |- Pressure block

Not stable at low |+ Screw down device

, rolling load * Buck vp roll carrige
- Pressure block
+ Hysteresis at zero!* Screw Nut
I rolling load + Serew
4 B
P B
+ P [rregular of all |+ Serew down block
L Zone » Hydraulic jack
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= ] S —— — ]
2
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T 200
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ot
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C 200
o Open Open
3
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‘%“ 0= - —————
5 \
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—200
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{a) Normal {b) Abnormal

Fig. 16 Example of diagnosis of the abnormality of mill
spring with rolling mill
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Fig. 17 Relation between rolling load and displacement caused
by the abnormality of mill spring
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Fig. 21 Positional relationship of couplings viewed in axial
direction

Or—F—DEFHRAMNEGZ EXNSNE, coBREYFIBLT,
MRMERO e -2 - ANOEKS IUVRET v -5 — LOAN
HEWC L b, »e=35 - U~ADBMET, <AATS v BEORS
BB 2 T B,
EBomEfiomE LT, Fig. 2l efiTk s e —F—ke—4
—FHEELTWBH, FY VIR IATIA AV F BB BIBEC,
E-A-BENEDL S NERYRT L0 EERTE, v -7 —H
LtEaE—F B Th d 55588 BMOEES (e, 414+
Hy 7V LML, MEEARIADIGANRLE TS, £EOM
HA aimRBtA=20% , 70 v 7BETCORV ela), # 5 7V
v RN rxda RGBT AFE, (5) BXU (6) RX
hbdbhs,

s(a} IR COS v vavvrreramrremia et it e i a e ( 5)
dF=Fkx r;:a % (6} = e (@mB)} ereeerirreneniecieenes (6)

LI, ko, FY v OARER

Fi, T-x—DAEMr L2 T(0) ik, |dF|xpure ¥/ TA- L
b (7) Rxnkdohd,

2#krdx|sin8

™

T{#)=

(7) R%¥7 -V =FRThd HESIORIC #8(n: BRY
DEREETAEEh, BORER AL OBESE O b s RELR
ETAI EHNSEMD,

cDEAE, - —BfOENS, FByRTc X o, RKEET
HAREBESOEENTE, RETEBERLELEEL TS,

JeZ B EkE R Vol. 22 No. 2 1990



110 MMEIER i I\ 5 B o BE R

6 34 5—Hfk & CBRRE IR

6.1 BHBWOLEY

FAT ik y P IVT TR L S TRERE S N %
EML2BWTH D, MEORBEBESF LB, =V FLrim
ﬂﬁﬂﬁﬁ(%%)@7Pyﬁ—ﬂ~ﬂfwm)ﬁﬂﬁbﬂfh
5aﬂﬁ®iﬁﬁ7vFv»Lmﬂ§L1mb.vvrvwmﬁa
CEEOUOREETCHABR C o THLAG Ty 3. LanL
WR%QEKWLHHtiier£<&.mﬁmﬁﬁﬁ@o1<
DULR, TOMBIBELS B0, BR &8 58 LBRo—
ﬁmgf(ryfv~a)%o<:amk5°%mtbﬁmmﬁﬁ
BloTL B2 BR 2 v o v 7B ST, SO &8 L8
T#Lﬁﬁé&%@ﬂﬁﬁ(Am)ﬂﬂﬁﬁﬁﬁbhféfh%o
ﬁ%um@ﬁ%hﬁOA%&ﬁbrvtﬁ,ﬁ¢m§ﬁﬁ%ﬁm«
bRAShoohh, YHTLTRTDa (5 p AJC bk &
w3,
HAJC 245 —iR T, BIKEE D — I QRO ME ¥+ — 2
ﬁwﬁ?omgﬁhtﬂmbf.E#&Amﬂﬁ%h&vﬁﬁm
ryfv—amlaﬁgxﬁﬁ%ét.&I&f@lﬁﬁﬁmom
ﬁﬁoLm%EETE%mthﬁbn%ﬁ?é%:&mb,ﬁx
@ﬁﬁﬁifu&ﬁmmmﬁmﬂmmﬁﬁﬁﬂia:aﬁmﬁfﬁ
DEFAI, Db, AJC {LiE = Hesie, .
(1) BECBEIFNESY ) 7L 2 4 ATABICBEL, 134
ML ERGROREXHETE, 1 oREERT R
ROFRELDLT, € 4=, 779 oz 2 —DiEtEs
YT AR ACRETE AIC BWTE A

(2) BEEBEBOKRE Lo WBBEY, vy 2wz
Ll AR ICBIT I D B LR

DRREETT ~ 7o LT 202 MEHOBELENI 15,

6.2 P [EEE R

&%Eﬁﬁﬁ%ﬁ&f%ﬁ&mu,7a,x—n—»(mR}m
m997ﬁ—®MEEﬂt;aﬁ&&,WRoﬁéﬁﬁmléﬁ&
%5%uﬁﬁﬁﬁmmo§%u,WRvu_Aoﬁ&ﬂﬁk?ut
&KMEEﬁEIB&&RHﬁfééuLmLﬁE%WﬁQWR
ZV—aid, ERECLZLBCRIEPRETH Y, BRE2LE
EEHTEFEARA LY,

AJCH, V- I VRROERAREL, Y se— 1o
AL E L&~ (PLG) oS ATLT, N
LTHEY ) v F - BBIT3 2 L X viibhz, BR o=y ¥
VARRECH T RSB, EME~ SR A — AT DT — 4
OEEAL LTRBISAT 5,

%%ﬁ&ﬁmtor,u7wﬂ4Af,&%EﬁﬁE,&£@%
53.tv*—&%,VUVf-ﬁ%%D%ﬁﬁﬁbhéoﬁ&zz
m%ﬁ%ﬁ@iﬁm—ﬂtﬁfaMWDWR:&G&%@ﬁ&%
GEMT,ﬁ%#%é&ﬁbﬁﬁﬁﬁ@&ibfﬁo,—ﬁbf
AJC MEEORE, RS bR s,

ﬁ%ﬁﬁﬁoﬁﬁm%kam,&é@ﬁﬁﬁ%ﬁmomfﬁ%?

5. Fig. 28 CBREEBREED S o vy 7O~ P ART, =75 x
Forbhb#Bbhs BR HIfEES, EERETREADL
h,Eé@ﬁﬁﬁﬁmaﬁﬁﬁﬁsﬁﬁméhaoﬁ#%%m
ﬁﬁ%ﬁﬁ&wﬁﬁoﬁﬁﬂﬁ%ﬁﬁtxu%mwtﬁ%iﬁﬁ
Emﬁttfﬁit.ﬁﬁﬁmﬁkmm?éﬁitlbﬁﬁa

NIk 4 Vol. 22 No, 2 1990

#rr NOO 2 #920405-BMER c#x

[ (] (7] (7] () (i) (o] ] e

*Ex NRY e THE (3 195 ) #wx
-
BRI Caa) £ OATE 0L
10N junp R} ANy ™™y Tk sy
e Rb ST . Lt
s ke 1
r \ / e WM S
PR
el N T e
[[ \\-,_4 e T AJCHT A
) FP R
J—T )
-M,J
T —
S |
e — = Py —
(RMIY-4 2 em, MiMLT-F 30 msec) A1 {msec)

Fig. 22 Example of blocker roll position analysis with per-
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