#% & & Vol.79(1993) —T49

EIEEREIRDER - BSHEE
Supervision and Diagnosis Equipment for Hot Strip Mill Drive Torque

N K KFEBgAr  ILEHE— - BILBia™ - L T
RILBERAT e

1. ¥ &

BUMELEMBAY, SVBRNCADICON, EEBROBERCHITDAFMIBL < L>TL
5, NKRFEEMGKF, RETH, HEEBRLAKCBVW T, BEHRORBERETH L v — R
WEAL 98 0EIKCHYHLTURGThEZZ LA RAoELDA, 198548 AIC5HEHD YA
L., fetl 2Rl oL ok, Z2COvy—RIMPHRZE#T S22, MIVIEHCE
ZESAEBEMAEL. 198 THURFEHALTVWS., To&, RENLYRARIEELTEL T
EHHEMBOATR>TVS, AB|ICT, COMVI/EREBORNEFLCOVWTHET 5,

2. HEEE
Fig. ICEEICBITAAETHE 7 O — %Y, Fig. 2CHEOMHEIEBRR 4 FEOL2 AKX % /R
9, "~ Run-out table

Coilers
Finishing mill

Roughing mill
Fig.1 Hot Strip Mill at NKK Keihin Works

Furnaces

Buckup Roll Balancing System |
Electromechanical screwdown

Gear Box AG10, 000Kw 375rpm

|

T T

Buckup Roll Pinion Stand
Spindles I
Work Roll T

\§~_' =] UU;:% ]
D e i \

Gear Coupling with Shearbolt

Housing Post Lower Spindle Balaﬁcnng System :::ﬂ

-

Fig.2 Schematic illustration of R4 A~

—~ROCEERICS VT, BAFHIC LY., f hear bol
RETHBRIVZCHL., BEREHZ
BEEDEORBEBERBEL TV, —

i

notch
Fig. 3lco vy —ARI M OERBI %2 RT D, @S/

LB, Eo0REEEIZO>Yy—RIVN2EH Gear coupling with shear bolt
LEbDOTH D, Fig.3 Schematic illustration of shear bolt
Rt 54 1 A20A 24+ (Received on Jan. 20, 1993)
ku Kawasaki 210)

% Masaji Tomiyama (Keihin Works, NKK Corporation, 1-1 Minamiwatarigla—cho Kawasaki-



#% & M Vol.79(1993) — TS0

3. MIVIVEHZEE
3—1. >vy—RIMVMYBOER

EOFUMNAT UVHMOEERX]L I985FE3AIC4L45 N BEESEDDON,
bORICHKL, Eﬁfﬂfﬂiﬁj{kié/-v—‘i’)lzl\ﬂﬁgh‘ﬁ%bf £

ARicigsed422 by

198548

HOMIGELT, ASTHOMBBE 7Y TERADFEEAFTEDVPLRLLTBIETFTAYr S 2 — I
KEEZ{TA o=,
Table. Lic > v — R ~ GTHE A Table.1 Measured torque
RELEHICHUhEMNIVY %2 ;
. . . Mot 26T -m/100% Fl in haf 70T m/ r
m_a_o ‘/_\7_2]_{}1/ l\ ({i\ 5@@]%0) Sﬁa?i’ output oating shaft 170T m/100% iz'z:m ’Floa
% z\_‘ i A 5 D } - shaft -tin
£$ %: . SE?J%‘%%K{M‘ ﬁ% Peak Mean TAF Peak Mean TAF peak shaff
muTkaéM%b&é°FwA rolling rolling torque peak
iz %m %%i&g {i D 5‘@ g % }R -g— o torque torque torque torque torque
BVORFTTBETE., WMESRE Mild 503,144 |3. 228,118 |1. 9 2. 2
- oS > steel 511,181 2. 246,148 1. 7 2.
ﬂf/m?\ffjvc&éifi;ﬁ;}}lﬁ 511,/212 2. 246,175 1. 4 2.1
) >y N
High-ten 858,185 4, 445,158 2. 8 1. 9
Téi?&ién(b\f Lyb\b‘ steel 842,181 4. 421,152 2. 8 2.0
Y—RIMNIE—R - ITE#HE 4 368,142 | 2.8 2. 3
%ﬁ%@ifSlz%?Wﬁbf Break - 878/ - - 2.4
BY, YWoTHEEBRALD MY
MNE—-—ZHAEICHH>oTnED
EAHBAELE,
g d étrength
1000 ,., ................................................ e
/5\
| N
Modified: crlterlon \\
for f?acture STT .
Torque (%) Applled to put s?aft ngé Of megsured tppqﬁés ear bolt

:ﬁprev,nus to/ﬁr&cfﬁre
V N H e

500

i 1ed to strength of output shaft
: connected to reductlon gear

Pinion stand Float
input shaft shaft

ing

Gear box .
output shaft

Gear box
input shaft

Gear

Motor

coupling output shaft

with
shear bolt

Fig.4 Strength of each mechanical parts




3—2.
Fig AlcRT EDOCHEHLTWEY
y—RIIE, B4 —HEC

vy —RIUVINHHEOREL

Table.2 Formula of shear bolt
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Conventional shear bolt
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Characteristic

-Effect of axial stress

due to tightening is con
-sidered.

-Effect of stress inten

-sity is not considered.
-Shearing strain energy

criterion

+Effect of axial stress
due to tightening is not
considered.

‘Effect of stress inten
-sity is not considered.
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Table.3 Torque monitoring function

Give alarm expressing ‘Over load"
When torque exceeds 700%.

1 | Torque monitoring
in usual

Conclude that shear bolt is broken
When torque doesn't cintinue over 2 second
even if once exceeds 50%.

OQutput of histgram and time chart

Prediction of fatigue life applying with
Palmgren-Miner law.

Analysis of fatigue.
damage of shear bolt
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