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Synopsis :

The thickness gage, traverse gage profile, uniformity of the material property and
delivery time of hot-rolled strip are important quality requirements reflecting user's
demands growing ever more severe. To satisfy these demands, long-WRS in former
stands of finishing mill and hydraulic AGC in No.5 stands of finishing-mill with
steering detector were applied to Chiba No.2 hot strip mill. By using a tapered-crown
work-roll shifting in the former stand, ability of crown control was improved to obtain a
good profile, flatness and accurate thickness in combination with a sine-curved
conventional work-roll shifting in the later stand. On the basis of these techniques,
DHCR (direct hot charge rolling) was established to shorten the delivery time. Edge
heater equipment was installed to obtain uniformity of mechanical properties in the
cross section of strip, and a hydraulic-side guide was installed to obtain good coiling

shape in hot strip.
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Synopsis:

The thickness gage, traverse gage profile, uniformity of the ma-
terial property and delivery time of hot-rolled strip are important
quality requirements reflecting user’s demands growing ever more
severe. To satisfy these demands, long-WRS in former stands of
finishing mill and hydraulic AGC in No. 5 stands of finishing-mill
with steering detector were applied to Chiba No. 2 hot strip mill.
By using a tapered-crown work-roll shifting in the former stand,
ability of crown control was improved to obtain a good profile, flat-
ness and accurate thickness in combination with a sine-curved con-
ventional work-roll shifting in the later stand. On the basis of
these techiques, DHCR (direct hot charge rolling) was established
to shorten the delivery time. FEdge heater equipment was installed
to obtain uniformity of mechanical properties in the cross section of
strip, and a hydraulic-side guide was installed to obtain good coiling

shape in hot strip.
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Direct hot charge rolling Edge heater
+» Railway for DHCR » Induction coil
+ Slab car (box type) » Power supply 4600 kW
+ Automatic slab crane and slab
charging device
+ System for DHCR (usage of
furnaces with different speed)
Hydraulic side guide
infront of coiler
Finishing mill
+ Long shift of F1~4work
roll (450 mm)
Furnace + F5 hydraulic AGC
- Steering detector and control
» Revamping from pusher type to of Fb
walking beam type (No.2, 3) » Automatic roll changer
» Long charger (No.2) » Automatic roll grinder
- All ceramic fiber furnace (No.2, 3} - Automatic roll tongs
Fig. 1 Outline of recently modified equipments in No. 2 hot strip mill
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SRS RSN, 5 hydraulic AGC in F6, 7 and profile
& | (5} Coil box Mechanical Aug. 86
property
2 HEEER (1) To change walking beam Surface of Aug. ‘88
g type in No. 2 and 3 furnaces hot coil
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Fig. 2 Configuration of reconstruction of finishing mill
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Table 2 Specifications of work roll shift

Stands Fil~4 F 5~7

Shift stroke 0~450 mm {£225 mm)

Shift speed 40 mm/s

WR bending force 50~250 t/chock (only increase)

Start up Apr. 1990 1986
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Table 3 Specifications of hydraulic AGC

F5 F 6-7
Cylinder stroke 16 mm 20 mm
Cylinder diameter ¢ 1060 mm ¢1 000 mm
Speed 5 mm/s
Responce 25 Hz at phase lag 90 deg.
Gage-meter

5| acc X-ray monitor

‘.é Absotute gage

S Steering control Sensor type ‘ Load difference type

Others Roll eccentricity control

Start-up Tul. 1989 | Apr. 1986
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Fig. 3 Taper adjustment method
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A @—® Mild steel
B X—x High strength steel
F3, 4 F1,2
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A 30
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usecil at 1‘15-'? used Iat FBT? usjed at F‘l-?
1
'87 88 88 89 ‘89 'S0 o0
L F L F L F L
(F . Former haif)
L Latter half
Fig. 4 Improvement in strip crown
0
20 Tapered WR
40
. applied at F5,6,7
0 3.2 %850 (Crys=65pm)

e

Thickness (gm)

20 fF\___,.-.—————~___,__,__‘\ Tapered WR
© 32 %850 (Cras =25 xm)

applied at F1~7

Fig. 5 Strip profile of high strength steel (540 N/m?)
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ag WRS - WRB|| WRS * WRB
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2
&
]
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Z
=]
3
i
& # .
20+ Tapered WR applied 3
il at F5-~7 Tapered WR applied
at F3~7
L i L I ] !
‘87 '88 88, 89 '89, 90, 80

Fig. 6 History of improvement of strip crown of stainless
steel
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Rolling force
Strip dimension

|
¥

Prediction of crown control range
under the limit of flatness

arget crown

Possible?

Yes Correction of
target crown

Count of crown control range
to upward

Target of inter-
stand flatness

Decision of target crown
at each stand

T

]

¥*

Calculation of roll hending force

Fig. 7 Schematic diagram of crown correction plan
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Fig. 8 Change in strip crown in hot rolling with crown and

bender set up control
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Fig. 9 History of improvement of thickness gauge
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Fig. 10 Layout of slabyard
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Table 4 Specifications of edge heater

Item Content

Heating method Induction heating

2300 kW x2

Temperature rises 35°C at edge 30 mm
{bar thickness 35 mm)

2x4
AC mator: stroke 1 525 mm

Knock down roll, leveler roll
{five rolls of 470 mme)

Power supply
Heating capacity

Number of coils
Car position control

Leveling device

Old type 7 New type |
1200 Rouof cover, "Sulki box
P
11 ) =
00— Ll(éf
1060 N ide wail =
— slar
S \ ‘
900
: N T o Actual
= . N\ New type ctua
tg an0 ~ i_“{q__—!' ? Calculated
g +%
a Old type " A
o
7600 e T |
2T
500 —— b -
0 1 2 3 4 5 6 7
Tracking time (h)
Fig. 11 Relation between slab temperature and tracking time

Furnace

No. 3 No. 4

Extracting ratio
No.2 i Nos. 3and4=2:1

Fig. 12 Example of DHCR operation
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e EE L > T b,

(1) =5 v 30mm o FDT (G EEERAEE) 4+« v 5 -RIE
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=y SEREY FRLS 23 0TH% (Table d),

(2) =, ve—F~DEMICV~F—BlLLE By,

Thermo- Thermo-
meter meter
Knockdown
roll [E] E‘

, Finishing
65>= [ ] KX (O] e mill
[e) (e] O[O0 o0y & g o

Coil box Leveler Edge heater  Crop shear
Fig. 13 Layout of edge heater
AFDT Temperature distribution
(Edge 30 mm—1/4width} | in width direction
0 —20—40(¢C) Drive side Work side
Bottom r 860
Non 825
heated
790
Top 1‘— Width —»‘ cC
B 0 —20—40 (C)
ottom 260
#
Edge 30mm
Heated — 825
— 790
Top 0

Fig. 14 Comparison of temperature distribution in width di-
rection on the delivery side of finishing mill
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