
Abstract: 

COILBOX TECHNOLOGY 

Contribution to energy saving and 

economical design of hot strip mills 

presented by Dr. Manfred Braunschweig, 

Director SACK GMBH, Düsseldorf, F.R.Germany 

A fundamental problem of hot rolling is the loss of tempera

tute of the transfer bar as it waits to be rolled in the fi

nishing stands. The Coilbox holds this transfer bar in coil 

form anà presents the tail of the bá.r to the finishing 

stands. As a result, temperature runaown can be significant

ly reduced. With a Coilbox - Hot Strip Mill, increased slab 

and co _il size can .be rolleà without necessarily requiring 

extra mill length and incr~aied horsepower for acceleration 

and high speea rolling. Skid marks tend to soak out. With 
the use of the coilbox the installeô power for the rnain 

drives of tbe finishing train can be reduced by 20 - · 30 % 

and the energy consurnption by 5 - 12 1 (depending on str ip 

gauge). 

Introduction 

One of the funaarnental problems in hot strip rolling is the 

ternperature drop experienced throughout the transfer bar du

ring the 60 - 90 seconds of rolling through the finishing 

train. ln the hot strip rnills built prior to 1960, this 

problem limited the size of slab and coil (weight per unit 

·width) which could be rolled. ln the early 1960's a new 

generation of hot str ip mills known as Generation II were 

develóped which largely overcarne this problern by acceler

ating the finishing train from a thread speed of approxi

mately 9 m/s up to speeds of 15 m/s to 20 m/s. This accele

ration ano operation at higher speeds resulted in almost 

doubling the horsepower of finishing stands as well as con

siderably lengthening the total mill. 
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Since the Coilbox coils the transfer bar to conserve tail 

end temperature, the need to accelerate the mill to high 

speeds is eliminated when temperature rundown is a consider

ation. It is therefore possible to reduce the finishing 

train horsepower and the length of the mill delay table. In 

addition, the runout table length can be reduced because of 

lower finishing speeds. 

This new system of rolling large slabs and coils resulting 

in a different mill design anã operating practise has been 

termed Generation III. 

The coil box concept was developed _ by STELCO - Canada and 

following a full size prototype device installed in the 56 

in. mill of STELCO at Hamilton, for the 80 in. mill of JOHN 

LYSAGHT at Westernport Australia the first industrial 

coilbox was built and is working successfully since 1978 

(Fig. 1). At present there are under construction three 

coilboxes in Canada (STELCO-Harnilton, STELCO-Nanticoke, 

ALGOMA-Sault St. Marie), three coilboxes in 

(DOMNARVET/Sweden, WUPPERMANN/ F.R. Gerrnany, KRUPP/ 

Europe 

F .R. Gerrnany), and other steel cornpanies are conternplating 

th e introouction of this device in their hot strip mills. 

(1) Operation and Description of the Coilbox 

The Coilbox is located ahead of the crop shear and consists 

of entry side guides, three bending rolls, two cradle rolls, 

a coil pos itioning roll, a peeler, ano a transfer rnechanism. 

' These are shown on Fig. 2. 

The head ena feeds through the bending rolls which forrn the 

coil after which it is built up on the Cradle Rolls (Fig. 

3). When the tail pa sses th e enlry hot metal detector (HMD), 

the drives are designed to automatically stop and posi tion 

the tail ready for peeling. 
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The peeler is designed to descend automatically to _flatten 

the tail end of the coil on the table after which the cradle 

rolls are reversed anã feed the tail 'of the bar to the crop 
shear é.na fini,shing stands (Figs. 4. 5, 6) • It should be 
noted that the tail of the bar from the rougher has now ·be-

CORle the new head end to the finishing mill. This turn 
around combined with the natural heat retention of the bar 

in coil form results in significant reduction of temperature 

rundown into the finishing mill. 

Ar-ter entry to the mill the coil can be automatically trans

ferred to the aãjacent uncoiling station and the Coilbox is 

now ready to receive the next transfer bar. The sequence ot 
events is designed to be automated and can readily be super

vised by an existing operator. 

It is possible to change from Coilbox to conventio_nal rol

ling by passing the bar under the bending rolls. 

(2) Operating and Engineering Effects of the ·coilbox 

Mill Entry Temperature 

Fig. 8 shows the temperature rundown of a 23 mm transfer bar 

while feeding into Stelco's 56" Finishing Mill. 

Fig. 7 shows a similar transter bar which was first coiled 

in the Coilbox and then fed intó- · the Finishing Mill. Tem

perature rundown varies with the transfer bar thickness, the 

finishing speed and the product grade and gauge being rolled. 

-In St.elco's 56" Hot Strip Hill temperature rundown varies 

from 20ºC to 90ºC on conventional rolling. With the Coilbox 

in operation these temperature runaowns were either elimina

ted or in some cases resulted in a small rise in temperature 

of l0ºC to 20ºC with the mill operating at constant speed 

with no acceleration. 
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Reduced Horsepower 

Since F·inishing Mill entry temr-,eratures are virtually con

stant the mill is not accelerated to higher speeds as it 

wciuld be for the coo ler tail ot a conventional transfer b'ar. 

Horsepower is therefore reduced because it is proportional 

to speed ario because there is no large temperature differ

ence at the tail end of the bar. Power reductions up to 40 % 

are predicted through the increas~o tail ~nd temperature and 

eli.mination of acceleration to higher speeds. 

Reduced Mill Length 

ln a new mill, total mill length is reduced through a shor

ter delay table between the rougher and the finishing 

stanos , and a shorter runout table from the last finishing 

stand to the downcoiler. The delay table is shorteneá by 

allowing the tran sfer bar to be coiled in the Coilbox wh ile 

still being rolled in the rougher. The spacing between the 

r ougher and the Coilbox is based on the length of the bar on 

its thir d to last roughing pass insteaà of on its final 

transf e r bar length. 

The runout cooling table 

the prod uct remain s on 

coiled. The slower t op 

length i s a 

the cooling 

speed of a 

function of the time 

table before being 

Generation III mill 

provid e s more time f or co o ling and hence a shorter runout 

tabl e and less cooling headers can be used. 

Yield 

The use of larg e Pl W s l abs re s ult s in less crop ends at the 

crop shear (per ton of steel produced ) and less head and 

tbil crop losses i n the cold mill operations. 
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There is an expected reduction in yielEl loss due to kick

overs. ln conventional mills, any cobbles in the finishing 

stands or ~o~ncoilers usually result ln the loss of both the 

·cobbled bar and · the one following it. However, when rolling 

with the Coilbox the bar following the cobble could complete 

its cycle in the roughing mill anã be coiled and held in the 

Coilbox. ln cases where the cobble is cleared guickly, the 

next coil could be rolleà instead ot being kicked over as in 

the conventional mill. 

Increased Slab Size 

New hot strip mills can be designed to ·roll large PIW coils 

at less capital cost than required for a conventional mill 

design_. Extra mill length and finishing stand horsepowers 

are not reguired in designing such a conventional mill. 

ln the case of a revamp~ increased PIW can be accomplisheà 

without the need to repower the finishing stands· and the re

locating of roughing stands. ln many cases, of course; both 

the downcoilers and the furnaces will have to be modified or 

rebuilt to accommodate the increased PIW. The merit of in·

creasing PIW is obvious because of the reduced yield losses 

in the hot strip mill, pickle lines and other colã mill 

operations. 

Conventional mills require sophisticated automatic gauge 

con~rol to compensate for skid marks · caused by the reheating 

furnace and temperature rundown in the transfer bar. 

·However, with Generation III the skid marks tend to be 

soaked out of the transfer bar while it is in coil form, anà 

there·is little orno temperature rundown. 

ln the case of companies selling hot strip mill products on 

the basis of theoretical minimum weight, yield improvements 

in the reduction of •give away stee1• may be possible. 
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Increased Product Range 

During the Stelco Coilbox trials, the conservation of tail 

end temperature alone reduced the peak power drawn by the 

finishing stands up to 13 % for some· products. This peak 

power is available for increases in product width or thinner 

gauges for a given wid~h and grade. ln the case of the Gene 

ration III mill, the extra power normally required in the 

finisher - to zoom can be translated into rolling of wider 

strip or higher strength grades at thinner gauges. The rea

s&n for this is that horsepower is proportional to speed and 

therefore if you can roll the complete coil at 10 m/s in

stead of accelerating the tail up to 16. 5 m/s then for this 

reason alone there is approxirnately 40 % horsepower availa

ble for increased product range. 

Productivity 

By designing a Coilbox such that one coil can · be rolled in 

the finishing stands while the second coil is- being coiled 

i n the: Coilbox, no production bottleneck is caused by the 

Coilbox . For rnost gauges the average rolling speed wi th a 

Gen e ration lII Mill p ractice is equivalent to the average 

speed of a conventional rolling practice. In the case of 

l i ght gaug e s (less than approx. 2 mm) there will be a slight 

drop in p roduction rate if no mill acceleration is used. 

1 

In ' the case of the installation of the Coilbox in an 

e xisting h o t strip rnill an increase in productivity is pro

jected. Thi s increase i s expected in the Rougher and the 

-Finishing stands. Wh e re the reversing rougher is a bottle

neck due to both rolling time anà motor RMS hor s epower limi

tations, the transfe r bar thickness can be increased in 

Older to improve the prod uctivity in this area. 'l'his in

crease in slab thickne ss does not affect the loading on the 

finishing stands be:ca us e of the temper a ture conservation of 

the transfer bar. 
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Where the finishing train is a bottleneck due to ho~sepower 

limitations, the transfer bar thickn~ ss can be reduced thus 

reducing the load on the finishing mills allowing higher 
speed. 

Production increases can be achieveà in the furnaces because 

of better slab thickness profile because more products can 

be rolled from full size slabs. A mix of slab thicknesses in 

the furnace reduces the push rate to that of the thickest 

slab thus reducing productivity when thinnec slabs are in 
the mix. 

Increased production can also be achieved by an incceased 

slab size (PIW) giving better mill utilization because of 
reduced gap time per ton of steel rolled. 

Metallurgical 

The rolling of the product with a horizontal temperature 

control and constant speeó gives more uniform metallurgical 

properties from head to tail. The Stelco 56" mill Coilbox 

trials concluded that there were no adverse effects on 
Stelco's strip quality. 
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(3) Actual results at the 56" - STELCO Hot Strip Mill 

PRODUCT 

ROLLING 

STAND 
NO. 

Fl 
F2 
F3 
F4 
FS 
F6 

RESULTS: 

kg/mm 
Coil width 
Fin. Gauge 

= 10. 2 
= 970 mm 

1.9 mm 

PRACTICE: 

SPEED 'l'HI CKNESS 
m/s IN (mm) OUT (mm) 

1. 3 29.2 14.6 
2.3 14.6 8.4 
2.8 8.4 5.1 
5.3 5.1 3.6 
7.7 3.6 2.5 

10.2 2.5 1.9 

Transfer Bar Thickness 
Finishing Speed (m/ s) 
Tonnes/hr. 100 % eff. 

CONVENTIONAL ROLLING RESULTS: 
Transfer Bar Thickness 
Finishing Speed (m/ s) 
Tonnes/hr. 100 % eff. 

PRODUCT: kg/mm = 8.2 
Coil Wid th 1268 mm 
Fin. Gauge 2.7 mm 

ROLLING PRACTICE: 

STAND SPEED THICKNESS 
NO. mt-'.':s IN (mm) OUT (mm) 

f 'l l. 4 27.9 15.8 
F2, 2.1 15.8 10.0 
F3 3.2 10.0 6.7 
F4 4.5 6.7 4.9 
F5 6 . 2 4.9 3.5 
F6 8.2 3.5 2.7 

RESULTS : Transfer Bar 'l'hickn e ss 
Fini sh ing Speed (m/ s) 
'l'onne s /h r. 100 % eff. 

CONVEN'1'IONAL ROLLI NG RE SULTS: 
Tran s f er Ba r Thicknes s 
Fini s hing Speed (m/ s) 
Tonne s/hr. 100 % eff. 
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% 
RED. kW 

49.8 2120 
42.8 2211 
38.8 3211 
29.2 2405 
30.0 1734 
25.0 1176 

(mm) = 29.2 
10.2 

= 361 

(mm) = 22.8 
7.8/9.4 

= 306 

% 
RED. kW 

43.2 3034 
37.1 3094 
32.5 2975 
27.5 2975 
28.l 2618 
23.9 1547 

(mm) 27.9 
8.2 
538 

(mm ) 22.8 
7.4 
474 

OVER-
LOAD 

.81 

.85 
1. 25 

• 92 
.67 
• 4 5 

OVER-
LOAD 

1.16 
1.18 
1.14 
1.14 
1. 00 
0.5 9 



PRODUCT: kg/mm = 10.2 
Coil Width = 932 mm 
Fin. Gauge = 2.8 

ROLLING PRACTICE: 

STAND SPEED THICKNESS ' NO. ml'.s IN (mm) OUT (mm) RED. 

Fl 1.46 27.1 16.5 39.4 
F2 2.46 16.5 9.8 40.6 
F3 8.96 9.8 6.6 32.4 
F4 5.04 6.6 4.8 27.7 
F5 6.63 4.8 3.6 23.9 
F6 8.62 3.6 2.8 23.0 

RESULTS: Transfer Bar Thickness (mm) 
Finishing Speed (m/s) 
Tonnes/hr. 100 % eff. 

CONVENTIONAL ROLLING RESULTS: 

PRODUCT: 

ROLLING 

S'rAND 
NO. 

Fl 
F2 
F3 
F4 
F5 · 

I 

F6 

RESULTS: 

Transfer Bar Thickness 
Finishing 
Tonnes/hr. 

kg/mm 
Coil Width 
Fin. Gauge 

Speed (m/s) 
100 % eff. 

= 8.3 
= 1237 mm 
.. 3.3 mm 

PRACTICE: 

SPEED THICKNESS 
ml'.s lN (mm) OUT (mm) 

1.3 30.5 18.4 
2.0 18.4 11.6 
3.0 11.6 7.8 
4.1 7.8 5.7 
5.5 5.7 4.4 
7.2 4.4 3.3 

Transfer Bar Thickness 
Finishing Speed (m/s) 
Tonnes/hr. 100 % eff. 

(mm) 

' RED. 

39.7 
26.6 
32.4 
26.5 
24.2 
24.4 

(mm) 

CONVENTIONAL ROLLING RESULTS: 
Transfer Bar Thickness (mm) 
Finishing Speed (m/s) 
Tonnes/hr. 100 % eff. 
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kW 

3264 
2872 
3002 
3002 
1305 
1566 

= 27.l 
= 8.62 
= 391 

24.l 
7.5 

= 346 

kW 

2879 
3224 
2879 
2721 
1842 
1778 

30.5 
= 7.2 
= 533 

= 22 . 8 
= 6.8 
.. 455 

OVER-
LOAD 

1.25 
1.10 
1.15 
1.15 
0.50 
0.60 

OVER-
LOAD 

1.10 
1.23 
1.10 
1.03 

.70 

. 66 
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Fig. 1 Coilbox in operation at 

JQhn ~ysaght / Australia 



Fig_ 2 Cross section of the Coilbox 
in f ront of crop sheor and 

hydraulic scale breaker 
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_f,ig.3 Cross section of the Coilbox 



Fig. 4 Mod 1 e of Coilbo 
with coil x arraugement 

transfer car 
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Fig. -5 Model of Coilbox 

bending roll arranqement 



Fig. 6 Workshop assembly of the Coilbox 

bending roll · arrangement 
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Fig. 7 
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Fig. 8 


