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Synopsis :

To produce a high quality bright annealed stainless steel strip, scratches due to contact
of the strip with inside walls of the bright annealing furnace, caused by poor strip
flatness which is called canoeingm, must be prevented. The desirable strip flatness was
determined by a thermal elastic stress analysis using a finite element method, and was
improved by optimizing the first intermediate roll profile of Sendzimir mill. Meanwhile,
chatter marks were placed during cold rolling and deteriorated surface quality of the
strip. The cause of the chatter mark was made clear by measuring and calculating
vibration frequency of the rolling mill and by measuring rotation velocity and torque of
each roll. And the chatter mark was prevented by optimizing the surface roughness of

intermediate rolls.
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To produce a high quality bright annealed stainless steel strip, scratches due to contact of the strip with inside walls of
the bright annealing furnace, caused by poor strip flatness which is called canoeing, must be prevented. The desirable strip
flatness was determined by a thermal elastic stress analysis using a finite element method, and was improved by optimizing

the first intermediate roll profile of Sendzimir mill.

Meanwhile, chatter marks were placed during cold relling and

deteriorated surface quality of the strip. The cause of the chatter mark was made clear by measuring and calculating
vibration frequency of the rolling mill and by measuring rotation velocity and torque of each roll. And the chatter mark
was prevented by optimizing the surface roughness of intermediate rolls.
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Fig. 1 Effect of strip temperature on compressive stress dis-

tribusion of strips in ceoling zone
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Table 1 Specification of ZR 22 type Sendzimir mill

Roll size (mm} WR  54x1394
{Diameter X Barrel length} 1IMR 102x1 448
2IMR 173 %1 389 (Drive rofl)
1731 344 (1dle roll)
BUR 300x 172x6

Rolling velocity (m/min} 0 ~ 350
Tension (kN 20 ~ 400
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Fig 5 Comparison of first imtermediate roll profile between
before and after improvement
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Fig. 6 Comparison of calculated strip shape between before
and after improvement
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Fig. 7 Comparison of measured strip shape between before
and after improvement
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Photo 1 Typical example of chatter mark on stainless strip
surface rubbed with a whetstone
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3.2 ERFAEEMICL 30— EEEE

Y YT IR T 2o — e 2R, T
MR 2 Lo - AR LTy o—niomEidng, 4
ST YV IT INABMMEREAMELT, Ay 2T w7 RN

Fig. 9 Outline of model for vibration 20-high cluster type mill
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EREh o EERR] 6 BB A M TV b ol B LU D —aL Table 2 Rolling conditions
Hid L OHREWEL T Roll size — WR 50 x 200

SORMERIL2 =5 -2 L VA X FFATHERTHY, ME (Diameter x Barrel length) IMR 50 % 260
SR ST 2RO e — R R T, EERIZ RSy 2T 7 BUR 150 X 200
O hOAGEEEEMEE, TARToo - fHF RN oy roughness Ra  {m) WR 0.3
- o RERRE L, K%L Table 2 1205, IMR 0.45, 0.1

[CAEH D HilE 2 W5 TR TR ) &8l L 2# R, hifo—n (two conditions)
OREA Ra = 0.45 gm (LU, FHDE X&) oM A1210 ~ 20 BUR 0.5
mm Ev FOWE MR TE, —F, Ra=90.1um (LUF, £ Relling Lead (kN} 300
HIEL T oo L EHGZERCEC TR NEIEEA Rolling Speed  {m/min) 15
EHER S R, Strip size {(mm)

Fig. 12 12 A 5 £ BRI O TR 0 — A2 BV 28 A2 EFN (Thickness X Width) 3.0% 50
B ARERa A REONEHRERT. T — B4R
EDMA, sty 2 Ty T o—nbidlle -k omEES Lk E
G Mlle-n kT ne-n, BEY, BT 70—l Table 3 Rolling condition
EEthThTHDL, —h, PR —LFESHENES, hoty 7
PP D EEEWEAMA 0 — AR LT Ly — S material SUS 304
R ETIRELTEN, FT7—2 o — Ml mEss s 7 e Strip size {mm) In.it.ial thiclfness 4.0
B, kR s, EMMICERERL TS EFT7—70—A0 aﬁiﬂed thickness 1-2545
EEEAVFONBEERTH LI EFENENS,

Rolling speed (m/min) 100
3.3 FAOHE Second intermediate 0.6, 0.1
M DT BT 2 R o 4RO A K roll roughness Ra (um)
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Fig. 12 Comparisen of velocity between contacted two rolls
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Table 4 Measured surface wave of strip

Second intermediate (emn) 96 0.1
roughness Ra
Waving level Appearance Conspicuous Slight
Wave length (mm) 5~ 20 5~ 20
Frequency {Hz) 83 ~ 333 83 ~ 333
Amplitude (pm) D.8~1.2 0.7~0.8

(2) Second intermediate roll roughness is Ra=0.6 «m
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Fig. 14 Dynamic characteristics of spindle torque
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