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BUMMARY

Tliie paper presents a cowparison of five typical wire-rod mills
from both the econonic and the technical points oi" view, ard setn out
the characteristice of each mill,

The rolling capacity of the five mills ranges irom 5,000 to
0,000 tons per montih. Some of them can be used for the production
of both wire rod and bar products. The diameters that can be rolled
range from 5.9 mm to 38 mm for wire rod and irom 9.5 mm to 80 mm for
straight bar.

The five typical mills are studied for comparative purposes from
four main points of view :

1. The quality and quantity of product
2. The proluctivity of the mill

Je e Bkills and the number of operators
4. The construction costs.

Some of the figures given in the paper (e.g. the construction
costs for building the mills) muy vary in accordance with local conditions
in different countr.es. However, the relative evaluaiion of the different
typrcs of mill can be used for the selection of the type of mill to be
inptalled,

. The descriptions and conclusions are btased on the practical operating
experieice of Kobe Steel Lid in the rolling of wire rod and bar over half

a century. The company's present capacity for wire rod is about 200,000

tons per month, in meven mills built over the last fifteen years.




1, Introduction

Generally speaking, wire-rod mills are classified according to the
layout of the roll stands and the quality and quantity of the pruducts rolled.
Congiderable study and discussion is dlways needed to determine which type
of mill -l;ould be adopted for the Proposed salcs schedule and demands of
the market. Capital investment for mill cotmtructi:on and the iron and
‘steel engineers and operators available (inoluding those for electrive and

maintenancs) must aleo be investigated thoroughly.

To assist in the selection of much & mill, five typical mill layouts
are desoribed in the paper.  The most important factor in reaching a
decision of thiw kind is the results of market research on the demand for
the product - i.e. the type of steel (1ow=carbon, high~carton, or alloy),
the required -ﬁn depth in the' product, the permissible ‘depth of docar_buri-:
sation, and the product finishing method (cold drawing, etc.). In other
words, quality requirements muat be studied exhaustively. Tonnage and
dimensions are shown in Tuble 1 and rod quulities and tolerances in Tubie

2. Schematic mill layouts are chown in FPigeo 1.
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2. Operating figurcs of the milly

Short descriptions of cach type of mill urc given in Tables } -0,

The essceniinl foaturer are clascified under the tollowine tour hoadingy

and details are given in the Tables :

1.
2,
3.
4.

2-1

2-3

Qualily ani quautity of product
Mill productivily
Labour aapcecis

Constructlion invegtment,

Quality and quaniity of product (Tables 1 and 2)
ls Quantily ol produstion

“e  Sises of producte

3. Coil weights

4. Jise tolerance or roundness.

Mill productivity (Table 3 and 4)

1. Type of rolling and roil stand arrangement
2, Number of sirands

3+« Panishing speed

4e¢ Yield ratio

De Cobblc ratio

e Operating efficioncy

o _ tity of product :
Definitions : Yield ratio - 3%%&;;;%;—;?2§TTT=T x 100%

Couble ratio = Lumber of mieroll Yoo,

number of billets
Operating efficienay Egﬂﬁf%%;ig%lﬁgg;gggzg a 100%
Lavour (Table 5)
1. Working system (teams and shif'ta)
2. Cumposition of labour and duties

3« Morale of ouperators.




2-4 Construction investmont (Pable o)

le
20
3.
4.

b.

Cout of huilding and toundation work
Coot of billet rcheating furiace
Cust of mechanical equipment

Cout of electrical oquipmeant
Operating contg

l. Rull consump tion

@e  Fuel (o0il) conmumption

3. Electrioity consumption

4

Quantity of couling water, compressed air, and steam
Quantity of product per working hour of direct labour
Defimitions : All costs are based on prosent-day Japanese
wholesale prices.

Operating exponses are €iven as the amownt

of each i1tem consumed,




3¢ CQutline of mille
Type A

This mill ir degigned to rol} higch=quality wire rod,
Wre rod of 5,5 mm to 2> mu can ba rolled with A oingle strond
relling tnroughout tiie mill..
As shown in My, 2, billets are volled throush 180 deyree topeaters
hetween each stard.
Tension~free and twit.free rolling Letwsen each stand can »roduce
vire rod with close tolerancas and good gurface quulity,
Polling urecd e comparatively slow for 5.5 rm rod, and 80 the
rolling eapaci ty of thisx nill'l is not an large as other rod iilh
®soribed in tpig paperg Wever. the wmill is the most -uihﬁ;o one for
high-alloy steel product. Bar sizem from G,5 pp to 3O me can he
rolled by changing rolls of roughing train if cooline bed i:;
installed. Tme layout hae nany variations, according to the

product,

Type b

This mill is desirned to roll carten ateels with rod Al ametor
of 5.5 mm to 25 mm.  As shown in Fig. 3, two 150 degree repeuters and two
§-oheped repuaters yre adoy ted to minimize the influence of tension
rolling in ronghinr;, intermctiate, ur.d finiching tandes mills,
idllet mill iw single atrand . rod mill 4a 4 strands,and hotn conad at
of horisontal gtands,
Rolling greed ig comparatively hich, 4s tenmion ana teist oexist
between each stand, thig type of mill ic not suitable for rolling

the very bishenuylity wire rod.
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Tvne C

This rdll i3 designnd to roll caruvon gteel
%d of 12 rm to 33 mr can be rollcd.

As Aown in Fig, 4, the mil, coucisyof horigontal stands and

s1tornate horimontal and vertaiml stancs in finighing trains,

Larser &izes are rolled in aingzle

rolled in two strands wity 11 mm gq. and 85 wm aq. billet,

respectively.

Tension-free und twist-fraee relling through H-V fing shing trains

produce coils with close tolerunces.

Jars  up to 5 mm can be rolled if cooling bed ig ingtalled.

Type D

Thie mill is desizned to rol) hich-quality wire rod.
fod simer varices from 12 mm to % mm,

As shown in Fig. 5, the mill conaiste of alternate horisontal

and verticul stands, arrangfin a fully ccntiruous straight line,
Fach stord is driven individually an:
automatically,

loop control 1 orerated

Tenalon=~free and twist-free rolling between ench stand can produce

wire rol with clone tolerances and extremely good surface quality,

From 12 em to 3 am digmeter straizht bar can be rolled if cooling

bed is ingtallad,

and Llowsalloy gteel 4.

sirand, while smaller sises are
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Type E

This mill i5 designed to roll carbon steal rod of 5.5 mr to
13 mm, 4aa shown in FPig, ©, the M1l conmigts of horisontal stands
in roughing train, and alternate, twigt-free horizontal-verticel
atands follor in the intermediate anq finishiug traing.
This finishing mi1l congints of comract block with 150 mm and 20 ma
tungaten cerbide rolls, and controlled cooling devices are provided
after the mill,
Finishing speed iz very fant with mul ti-gtrand, roughing train;
coRsequently, the juantity of the product is the bi hest among these
five rod mills. |
APPlying control cooling facilitieg after rolling aill, waifors
setallurgical ficro-structure through the whole length of a ceil

Cab be obtained.
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4. Conolusion

Some of the figures &iven in this paper (o.g. the construction costg
for mill building) may differe widsly, according to the loca} oondi tiong
Prevailing in each country. 1he descriptions given in the paper are
based on our own practical cperating data or om our local oonditions,

Nany modifications of these typical Arrangements are possible and
various ocombinations of equipment can be suggested for the individual
Tequirements of different steel Companies. It is accepted that this
Paper does not deal with all the considerations that have to be taken imto
acount ebfore deciding on the type of mill or the finanoial background ;
lengthy and detailed discussions of thege topics is necessary. However,
it is hoped that this Comparative evaluation of several typical mtlls
¥i11 be of use in the seleotion of the type of mill to inetelled fn
future steel projects.









