EHIRR

)1 ey SRk 7
KAWASAKI STEEL GIHO
Vol. 22(1990) No.2

10 IR SE B3R L2 3 U D "2 Bl O BR €

Development of D1agnos1s Technique of Cold Strip Processing Lines

Z M #H%(Kichio Tada) /I @54 (Toshihiro Konishi) %73  H&(Satoshi Kasai)
W% i (Tadashi Naitou) /M Z#(Hiroaki Kishida) J0  5LBA(Hiroaki lguchi)

L=

WIET T ' AT A NTBWT, BEHRIE: & OB CEREEH & Bk aED & B R ERED
REZEENICRET 2HM 205 Ui, ERBRENMNE, (DU —MhE, @QAD=
TIVT A= 7R 7 HRE, (3)2 L WR « BUR @ —/ LRSI L OIBEIMERE, (4)
VR FHIEERE e E OB Th 5, T O OHEIN & BIHEEER, TEAEE R
EXGTEHIE R 72 EOEBADMEAN 2N, £7-HBZ W %I%zﬂ—%%m%%@
AATERA WS AT L2 BsE L, Bevt, mEEE, BT n e X047 1 AEALT
T, ZORER, BRAGBPER D72 59, MRIEIGE O Lo OB 1L, FRvcre
ROREMZHEGTDHEE BT, BEHEEREERX—RAE LA T T A FEO LR, &
i & FRARS BE DS DR N o T2,

Synopsis :

For the cold strip processing lines, the authors have developed diagnosis techniques in
which information on product quality, such as sheet thickness, and information on
operation are combined together with processing signals and machine conditions. The
major diagnosis techniques are (1) diagnosis of welding performance, (2) diagnosis of
leak in mechanical descaling pump, (3) diagnosis of cold strip mill (eccentricity of work
roll and back up roll) and (4) diagnosis of automatic sheet gage control system for rolling
reduction at the cold strip mill. These techniques coupled with fundamental diagnosis
techniques for rotary machinery, hydraulic lubricant equipment, electric and control
units have led us to the development of a new type diagnosis system in which the
functions of automatic diagnosis and expert system are incorporated. This system has
been introduced to the pickling line, cold strip mill, and continuous annealing line. The
above introduction has contributed not only to the execution of early treatment of
defective portions of the equipment but also to improvements in the accuracy of sheet
thickness, prevention of rupture in welds, and stability in pickling efficiency. This has
furthermore brought about improvement in the accuracy of the equipment management

control including an increase in CBM (condition based maintenance) rate and the like.
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Synopsis :

For the cold strip processing lines, the authors have developed di-
agnosis techniques in which information on product quality, such as
sheet_thickness, and information on operation are combined together
with processing signals and machine conditions.

The major diagnosis techniques are (1} diagnosis of welding per-
formance, (2} diagnosis of leak in mechanical descaling pump, (3)
diagnosis of cold strip mill {eccentricity of work roll and back up
roll) and (4) diagnosis of automatic sheet gage control system for
rolling reduction at the cold strip mill.

These techniques coupled with fundamental diagnosis techniques
for rotary machinery, hydraulic lubricant equipment, electric and
control units have Jed us to the development of a new type diagnosis
system in which the functions of aulematic diagnosis and expert
system are incorporated. This system has been introduced to the
pickling line, cold strip mill, and continuous annealing line.

The above introduction has contributed not only to the execution
of early treatment of defective portions of the equipment but also to
improvements in the accuracy of sheet thickness, prevention of
rupture in welds, and stability in pickling efficiency. This has
turthermore brought about improvement in the accuracy of the
equipment management control including an increase in CBM (con-
dition based maintenance) rate and the like.
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(QMDS) and its information network at Chiba Works
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Fig. 3 Overview of flash butt welder (FBW) and schematic diagram of welding process flow
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Table 2 Relation between performance of flush butt welder (FEW) and welding quality, and contents of diagnosis
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Fig. 10 Configuration of the quality and machine diagnosis
system of plunger pump

CiEB v —%REL, 207 5 v 7 ROBERESH L,
le75?9+*®T%ﬁﬁﬁ%@ﬂbih%&&?ébo

5.4 BERS

5.41 AEstic k32

OMDS Bigi#%, No.6 RIAAD Y — r BWMRE L 1o = OB
D1y 4 7adio 0 AE OB L%+ 5 B TS o His
Fig. 1 ERic3, B TRICE T I v 2 v — D FRAREAD
FIhTb., ZORE No.675 vy —OFHALR AL
AEMNVSA B ERL, = ORMES No. 7 OFF K EE £ T
Ty,

CORERLD, No. 8 BAHFCREK Y —2 LT3k, *5
No. 7 BARIZL A BHDREDS L = &t b,

ECT, T N 6 BARLAEL LAY Y v F—Fu, »
FHCRBERED LR, 26k No. TRARMCELTLS = &5
WEIL, No.6, No.7, No.8 —~fB 7w, sy &z, IE
®ix, £75 v vy —OFHABEICHR L AE < 2 RBF 02

@:Boltomn dead center prsition of Noox plunger pamp
AR output waveform Vibration sutput wavelorm
Nus.§ and 7 cylinder block with crack [Nos.Y and 10 suclion valve with erosion
‘-‘E: I TP i
e
k] )1 E 4 1 w!
& - Marat ISR Fua! SECEE R B E= A EeEEEE S - R (R —arfen
5 a.'j%% 2 HI\ I
35 J“‘ ‘ " LI < J.‘ g “j“l" | I.l}}
2 L Vomatd | WL JL o
= ® [} Time [it:] Gy W Wy Time
(Normal) (Narmal
= T T
I NS
L | A
= | i i ili
= 5\ h st A “‘J ] ! *\! . | L\ )
[ey] @ 6 Time [T @ Time

Fig. 11 Example of AE and vibration waveform before and
after replacement of plunger pump parts

il EEEE Vol. 22 No. 2 1990

AETSh, ERcEBELLEC 0905,
5.4.2 EMKRIC KDL

AE i - RIBEORE A £ omE 4 R8s L 5 286
ELT, No.9~No. 13 75 v o 4 — R iIC BT 7-3RE) & v+ —
BHA TN EBES Y Fig. 11 5T+, coFEnb No. 97
7YY - TRACEDND LREES LR Ui, Bigic No. 10
FIFvY e~ ThH TR TRAEENERL, V=2 LTu3
T EAbhb,

HERH BT, CoF EHET2 LMRBHEAD LS, i
Dﬁ%ﬂﬁﬁﬁﬁﬁb&%ﬁﬁk?%&%itn%CTN&Q&
No. 10 OBAfH# SR L, No. Y FEMHOREE, No. 10 ¢
BHh=r - vHEED LR B2 1. REEOERENL &
TRALE -2 & b OERAATEBER->T0 5,

6 WEEBHERDMNEE

6.1 WRMAE S UMEE

WE> D v & —% I LOE FTRICHIGAALYE (BEET) B3
e AR - R Ay Fig. 12 wi,
INETEREOZMBEL, REYEET2 7 -7 2 — 2 (WR),
Ry 279 7e—n(BUR), IE> Y v ¥ —, FEMEREEE s —
Fad, Zhod<Te TR v ov 7 Ehbis,
FRHEY Y v 4 —ik I AEEOHEY — FHTHEL, = ofE
TR~ SR A - T TS0 TCE S,

=, FAvevr R ULEIHTREARIL, “oie
NHE A, SHIEE L ANOHBEERE LTHVOh, B
B Atfick e TinBRERL s,

6.2 FAROAH

TCM 1 de¥} % THIEFE T 308 O ¥ fEL SRR © R & @ T
B2a <, MERERIRIEORE,NKE CEYWLHEMEYE: -
BE 7y —2) %415,

ECAHANMBRECELSHN T, ThbblEs{tYREDS S
T4 OAELERD L L D BRB TS -t Tk 2TEE
FICRGTF ¢ 2§V V0RE Ui, FESH, SRtk

[
Plate thickness gauge~—¢

(WRry—

Position of
hydraulic servo |5y
valve speol 7

T

i |
{(Hydruulic

_._Q Jserva valve)
Posilion of ._<}:' "‘<FJ
hydraulic ¢ylinder

Fig. 12 Overview of hydraulic reduction equipment and
confguration of detectors




e REIE R 1 213 2 B E o 1T ’ 118

Biipo0d, ETHBLZOLOOENENF+2) v r7OFA
EfaTHaDhBEDSHELL.,

%7 WR, BUR @ r — A BEFEERRTCES S hs HEE
BoFEAN, v - AREROTRCERLLO», BERCEHE
PEMLEON, 3o - AREHEEECETEREL T
HONTERENTH L EIEBTH - .

BT bLF v 2 ) v 7 OREFRRS ¢ — AR & oBEIL
LR A O RtL AEECHATR DY, —BCE
ETEZERESTRUILb L LTHED,

FLTCIhBLELZLRBFEED L oh%, TR EHES L
THRLBHER: LCREL, ARMOREEEL S meBen
CEFTAI LTI, ShkhARBRE BETECoNYNS L
E¥xt.

TORERAE LT, (1)HEETHREBNEN (2)= —AFES
s L oREEAERES, ()52 v 7BEEH LB
F R

6.3 BIEOAE

HEETHRECHERHA L LT, SBRBEROBIFEY ~—
A Op fil & Dr filnz(Op—Dr )N A2 B ih~5,
Fig. 13 i E >V v & — Op i Dr il &40 E & £ 58 B OB
FTHERB L0 Op—Dr Zlt e o, 2 25T,
BEFEELTE, fims Ztod w7y v 7R Op—Dr @
BEMELFIRICEHEL, ToRLEEL, tOkES, #E/RMS
AREELELHCRE L LTREZIN L LDOTH S,
Fhe—HTil, TOELRRLUEBHELYRELT, =1 L,
Ehicit 1 B RSE & LT TOMAS o542 40 Th %,
iz WR, BUR o » — A EESES L REROATYSED

HICEE, METLE#OWTHNG,

WR, RUR OREI L - T4 LAMROKEEE L, —Biie
W FFT RoRERBNFERLE, BERERCORETHRO
AEELLRDDILHTED, OBEAERZERWY, =~
AEERHASEER () & 2EALAER Q) eEllTtes s b
BIEhTw3, 22T, 2D & 2/ ¥EREL, 2 OEETH
BAHE L NET D, FFT SRErED o &, T4 vEE
ERNEMELED, ZOHFBMEYEL BT — 2 RE A4
Licl, —HOMEXLHABNICTO LA L,

IADF &)y 7R2EENHBRABLE LT, 1 4DAX Y
MEERBLLET Y v a2 v 2 — % — r — 2 (TMR) O IERES
, SEI 0T+ 20 v 7 ARRECORBEYRIBL, Fok
23, EFEC LY HET L TH D,

Fr# ) v /3RO TMR Bi2EEER L FFT @iy
Fig. Uiz, #+2) v I7REDH 2 Grilths DIREh A L,
22 FFT BRBOBRKYE— 71 SE i L TOF + 2 U v FiEE
BB E—BLTBC Enb, TEk] 2FM+2o L5 Cc2 3,
CORMkE & HCARMLRRTH OMDS 4R L1,

ek, WRETFHLABRSETTF—2La—F 2881, F+x
Vv rRATTORBREAT — 552 NEL, 7+ 59 v FEHLEN
EHTED AT AR HAIGAAT VB,

6.4 BHRSGI

6.4.1 JHEEFithEzm
TP No. 3 BEEEZ £ vinkyT, No.1xa v ¥l
RESOH AR R, WEETERSIMTEE & i - 23 H°
55, REREBER Y {ERLLOTEBY, BEREOFEY
FORTHRETE Lo,

Output level —
v’ ¥
PPk
i

1. Allowable
output difference,

m\ -
=2: Allowable time
of continuation

Elapsed time {Time)

Fig. 13 Position of hydraulic cylinder
and logic for Op/Dr-difference
diagnosis

Oic ' +
(0P side)

Dig \F
(Drive sidey &

- (Alarm sounding)

Alarm
(voice

™ annunciator)
j‘\L [~=| Mean value Transmission o TOMAS

I Sign of chatrering ~ Qecurrence |

Timing Nermal time - Sign of chattering of chattering Chattering
Wavaform !
of oscillation i
Dverall value 03 | 0.56 1.85
|
Fig. 14 Result of vibration analysis at ‘ ﬁ P
chattering FFT : | i
H 136H, !
analysis result / ‘ ‘
/178Hz |
__‘M.____._J | |
1 | \

— 51 —

M RIEEF ] Vol. 22 No. 2 1990



120 IS EIERRRIC 331 2 B0 il o B e

Table 3 Diagnostic results of servo valve

| Result of judgement*!

[tem diagnosis ‘ Befor i After

i lreplacement repiacement
1 | Deviation of #1 std plate thickness ‘ A @)
2 | Rolling load {Op— Dr difference) J A N O N
I R
4 Foosition of_ servo valve spool o x“"“' _-—577m
p~Dr difference)

!
A Attention required

*L ™y: Normal % : Abnormal

ToT TOMAS BB LTW 28, & & ClaRHERSE
&, EEME, WEYY v & -8, BEY—£RAT—LEED
% Op—Dr Z2OBMCH I 2 RBEAIT LI, ~ORE, BEY—
HFRAT - A BESHERREED 28 H i 6% 4 08 L
ToHo &, FNREEMEEME S v &~ B DLEMN 4 B8
PHEMLTWE S &, S6K RIS CRERE TS M
LTw5 I EPRm-to,

D EDRFERS b, BEY~ X ROMBETAZEL e, 4
BTHECE -z, LaisT, TORRCEENSD LWL, EE
DEMZ 1 EHEHIC Op, Dr 4 — FHAOFEMAE 0 &2 20,

MHEE —~ AT ORI RS R 4 Table 3 105325, BT
T*TEﬁm@ﬁLtutﬁ,ﬂoﬂbtv~£#®ﬁﬁﬁ§&ﬁ
STHER, D lomfy - 7 BAWIHEG 3 B mL Ty 5 o
EPERENF COBBHNET LT3 &b d, BARED
BRI oMot

6.4.2 1y 4T v 70— RS HIMIE LN

TEBYRT No. 3 SRIEIES '™ #1 BUR % — @RI 48 L
RBRD e — LESRUREREOEEE, & - camiEeT5
BEETH Lt ox Fig. 16 R4,

S OFRMETEE LB OB BAGE S & & fo s S EHRELLT
WiehBasibods, <2 eiic i D LHMEEYR L, BUR K
BRI O® 2 B L Tk,

¥, Zo BUR K, #EHOFEAREOMCRENLL, =
—ADHAD T L > TRERIHINL Tyl 2 b D, L
RhioT, BEREEG e — AMREHESEECETCRE L nT
BLEBETHZENTEL,

7 & B

WIERRRIT 81 B BB OB RRIN & HHOBE I LT
A, F 2 Quality & Machine Diagnosis System {QMDS) y= Bt b 3A
AERHER LT ERARBREMOVCHRED, AR, YEG
wFLE L7,

(1) 73y variy bRV 2A X - OREETCEEENEY
PET AWM ERR Lz el ail, o2 Y -y —BFE
HADEI SEBEIHEO 7 » ORI, ~ v —F 1 7DERIcE
EBWL, BEXEOMIL, BESEN T S ADBLcES
Lz

(2) BEH77 vy s —#v7ORAKIUEREO Y - 7 %,
AE £ v — 3 bR EMREE € v+ —% Ay, SR
ETHIHNEHRELL, TTev) v a—7 e, 7 D¥IES,

JUTMERHRIR Vol. 22 No. 2 1990

E a5l {New BUR), sat. {Changa) i
2
3
2 20F
gz
Z2
=8 45
&
a <
52 0
3
£ ]
g
=
15 10 15 20 25 30 a5
Number of days of usa

Fig. 15 Tendency values of plate thickness deviation

ﬁﬁ@mn—vgvuléy—ﬁwﬂmt%ﬁb,mﬁﬁg
oo

(3) BEEE? 1 vk 5 lMEETEEOREE T4 28145
BEBAR Lice E i, A3v—s{l, ¥351 7HoHE
ROENGMEY - FAOHEEH LN L, TRAETE
o

(4) EEBRAUOEREHOWIEL FFT @HFL, Az Ko
EDT =T mep, S, 2T, e - ADRGEY RS
Wi BREMRE L. COBE r—ATETR= —A DR
WRR, Hovize — ARGHEERIE T O i 2 2% B
TEAL5 T,

B LT, ¥R AO—MTHB oL, D1 v
FTATRH LT OMDS OFAS IR T kA &, BiEat
HIBA LTV 525, BIEH R~ iR Bl B M o & e &
T, EE AETEHMTCHLTLESTHD - EARE L0
BHbY, SHCHR, BA¥iEro T2,

2 E X @

1) BABRESE: BMEM-v P75 2, (198), 277-287, [ALE]

2 BEFER BAEE BAEE B, W BEmE:
WEBIZLE I8, 17 (1986) 4, 372-377

3) BHE B FHEUDL HEZk WAEA DR N, RMER: )
BB ZEES S, 17 (1985) 2, 154-160

4) LZHEEE, FE B, HASk KERSW HNTar bE=m 82
FF—, AXM#@FH: #MHE:Foex, 2(1989)5, S558

5 EH B OKBESE TR R SO EEEh EFE— #
HEFoer, 2(1989)2 S375

6) RHEEE FEEFED FH OB WE R MEE Fexwx, 2({1989)
2, §377

7 EH OB HE R AR, BASSL VHER: ME: o
A, 2(1989)5, § 585

8) BREIRRE JITEEE, T K AR M DEEIE SHg—2,
ABREISG:  BYERIFTR, 307 (1982) 22-42

9 MEEX, WRLER TEER, 8 OB, LEWE, mEnE |
MR gy, 18 (1986) 3, 243-249

10y o e REEMREEWER, (1990), 886, [RAKRty ¥ —)

1) ®E & WmENE SAT— EAEZ, EL B NKKES,
124 (1988), 64-67

12) PREREHBEW SMEGED(L)IFELS - #iE, (1980), 531-579,
[HLi%]

13) EEER MAEE =AYt BEEE TEHHT MB:Fa
%, 2(1989) 2, S 367

— 52 —



	★j22-112-120
	j22-112-120

