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s 'IMMA it r 

Tille paper presents a comparison of five typical wire-rod milla 
from both tho econonic and thu technical pointe oí" view, and setn out 
the characteristics of each mill. 

The rolling capacity of the five milla rangea from ^,U00 to 
50,000 tona per month.      Some of th«m can be uaed for the production 
of both wire rod and bar producto.      The diameters that can be rolled 
range from 5»î> "M to 38 mm for wire rod and i"rom 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 productivity of the mill 

3*      The ski11B and the number of operators 

4*      The construction costs. 

Some of the figures given in the paper (e.g. the construction 
conto for building the mills) nu.y vary in accordance with local condition« 
in different countries.      However,  the relative evaluation of the différant 
types of mill can be used for the selection of the typo of mill to be 
installed* 

Til e descriptions and conclusions are based on the practical operating 
experience of Kobe Steel Ltd 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 seven mills built over the last fifteen years. 
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1*     Introduction 

Generally .poking, „ire-rod „in. ve oUmiti9à accoPdlng to ^ 

layout of th. roll .tanda and th. quality and entity of th. product, roll*. 

Con.id.rabl. study and di.cu..ion i. ai*ay8 „..ded to d.terBIin, ,hlch ^ 

of «ill .hould be .dopt«! for th« propcd Mlc. 8oh)Klule ^ dei(Wid- Qf 

th. .nark.t. Capital inve.tn.nt for „in conatruction and th. iron and 

•t..l .n«inW. and operator. av.il.bl. (including thoa. for electric, and 

•.intanane.) muât ftl80 b. invwti«at«i thoroughly. 

To „.iBt in the B0lection of BUch m millt f,vc Vp.o>i min ^^ 

•re d..crib.« in the paper.     Th. «o.t important factor i» reaching . 

d.ci.ion of thi. kind in the r..ult. of ..rk.t rcaearoh on th. derand for 

th. product - i.e. the type of ete.l (low-carbon, hi^h-curlon, or alloy), 

th. require mmm d.pth i„ the product,  th. per«i.fllbl.^.pth of d.oarburi- 

"tion, «d the product finiehing ..thod (cold dra*i„ë, .te).      In oth.r 

word., quality r^uire^ta «u.t be .tudied «hau.tiv.ly.      Tonnen and 

di^aio« .r. rtowi, in feu. 1 and rod qualities and toleran««, in Tabi. 

2.     Schematic »ill layouts art: uhown in ¥>ig. 1. 
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2.      Operating figuren of the mi IIB 

Short descriptions of cJauh type of mill arc «jven in Tat>l*B 3 - o. 

The QBsciiij.il feature,, «r« ol-u>cifiPd under the follonin»; four hoadinCü 

and dotai In are Riverì in  tho Tabler.   : 

Ï. Quality an.J quantity oi  product 

2. Mill  productivity 

3» Labour aspects 

4» Construction investment. 

2-1   Quality and quantity of product (Tables 1 and 2) 

1»      Quantity oi  production 

'<!•     Siaes of products 

3*      Coil weights 

4»      fix se tolerance or roundness. 

2-2   Mill productivity (Table 5 and 4) 

1.      Type of rollini,' and roil stand arrangement 

Number of strands 

Finishing speed 

Yield ratio 

Cobble ratio 

Operating efficiency 

Definitions  j    Yield ratio 

2. 

3. 

4. 

5. 

o. 

quantity vf product rf 
quantity of billet * 1UU* 

Cobble ratio • g'ff^r of guarnii»       ^ 
number of billets   X 1W* 

Operatili« »iTicietiqy * •o****** rolling hour« . 
calendar hours ^^^ 

2-3   Labour (Table 5) 

1. Working system (teamß and shifts) 

2. Composi ti on of labour- and duties 

¿«  Morale of operatore. 
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2. 

3. 

4. 

5. 

¿-4    Construction investment  (Thble o) 

1.      Cout of building and  foundation work 

Coot or billet reheating furnace 

Coat oí" mechanical  equipment 

Coat of electrical  equipment 

Operating conte 

1»      Boll consumption 

i?«      Fuel  (oil) consumption 

3»      Rlectrioity consumption 

4.     Quantity of cooling water, compressed air, and steam 

Quanta» of product per working hour of direct labour 

Definition* , m 0OBtB are ^ on fnnùUâv Japaneoe 

wholesale prices. 

Operatine exponas are given «a the «mount 

of each item consumed. 

6. 
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J5.    Outlir» of mille 

Tyr« A 

Bit. mill i„ ^^ to „u hljhniuallfcy wirti ^ 

** ro„ of S5. to * Ä ctn * ^ ^ % ^ ^ 

rolling triroughout tit« «ill. 

** *» in «K. ,. Mu.ls „. ren,d throuj)i iao dw<# ^^ 

b«tt*en each ctard. 

T«n«iun-fr#« «nd Ui¿t-free rullir»* b?tM«» ...»     *    ^ "8 u*r-<w«n «ach stand can ;rodue« 
*r«, rod „i t„ elc„, «„,„..,,„„ „, eood mttca ^^ 

«Hin« «p.«,,, of íhl„ rtl,  to Bot w 1-w M oWw ^ ^ 

•"rib*  in thi. wor| „^  ^ wu ta tht M>t ^^ ^ ^ 

*'*-11W ,U"1 ProdUCt-    *- -«-.  '"- 9.5 « «. * „ „ w 

IMUH«.   Ä. 1WMt „a. ^ varutl0Biit aoconUnÄ to ^ 
product. 

Typ« b 

M- -m t. taiBH« t. reu MrtOT „„J. ^^ rod tU0uttr 

•r »•'> - t. » ..   A, *„« ln Mf. ,, tw M dfgpM ^^ ^ ^ 

«•»I«, 1» ~«M«, int.r.„,tt.t^, fl„iohillt; ,„,,.. „ul0. 

-u.i .m t. ot„slc ,trand _ ro(l rtll 1B h str^Mt ^ ^^ 

of hoH«ont«l *t«ndß. 

»»Uinc ore«, i. co*par.tivel, hlgh.    A„ U(lÄior ^ ^ ^ 

**.*. wch at^d| M. type of Blu ,c nct ^^ ior ^^ 

«ir v.ry M «Uguali t.v «ire rod. 
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Typ«« C 

Thi, »ill i a desi^d  ^ ro.ll caruon „teels ««ci  to-«Uo, et.ela, 

*od of IP mm to j}0 mm can be rolled. 

A« *!».., t„ Wc.  „,   Ul. rtll   col)ti3fe0f horiBOnt<a  oU|id9 wd 

.Itornato Wi.oi.tal and vertical etano« in finikin« tr*in8. 

tor   "lM" ar* roUftd in «*n«l. .tr.nd, ÉU,  smaller .i.- w 

rolled in two Btr.*ui« with Ilo «, 8q. Äd ös „„„ ^   Mll#tt 

respectively. 

Te«.io»-,r.o «nd twi.t-free rclllnC though H-v finishing tr.lna 

produce coils «iti, clo«e tolerances. 

a«-»   up to 'in «* cm b0 rtUid Jf cooUng bfd ia lnetall#d# 

Type D 

TM« »ill l„ desired to roll  hi¥h-qu^ity wxre rod. 

Pod eise*: varies fro« 12 am to .% mn. 

A« *..» in Fig. 5,  the .ill ccn,iratp of alternato hori.o„fl 

Md V#rtiei'1 "t*nd"< •»«^»in « fully contigua straight iin.. 

F*ch «t»r.d i, drive,, individually „n, loop control i8 or«raUd 

«uto*atic»liy. 

m. i, . te » H «..,„ „wlKht bw cw be wii^ tf 

©•d io incieli ed. 
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Type E 

Thi3 «ill lo de.ign«<j te roll carbon *tt,l rod of %!) ^ ^ 

13 «..    A3 obown in Flg. <„ the «ili coniai« of hori.ont.1 .f.d. 

in »«hi« train,  «nei alteóte,    t1*t-fr., ^rlmui-^^ 

-Und. follor in the lni««.dttL mú nm*i,tg ^^ 

IM« finikin, »ill  co»ri.t. of cn^^ct block with l% m „A ^ m 

Unc«t«n carbide rollE| „^ c«itroll«i r*nii.    w    , , ai H cgniroii«! cooìitig devio«, «re provided 
•fter th« «in. 

««1*1», „.„ 1. wy ,.,t ,!,,, iti-.*«* „,*„. fcta| 

«MqwU,,   th. ,u«tlt, ., „,. predyct ts „,, hliJi#4t ^ ^ 

fiv« rod «inB. 

*T»ytH «INI «»Ung „.tuu.. .„„. ^^ ^ ^^ 

e*, bt obtained. 

•ÜSaM i irrti i II^IIII nan i ii       -*•.. 
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4«  Conoltttlon 

*~ tf th. tiem„ *„„ i» ^ ,.,„ Uit# th# COMtrooUoo cMta 

r.r 111 WI41M) -, dim» „^ m()t!ordine to th, lMal ^HMI 

P»«.lll« 1„ „oh ó•«,*.     „,, dMürlptton, ^ ta fc w ^ 

U.- « W « pp.»«..! op#r,tlni ,„„.„, 1OM1 omditiWj 

««r MMiMti«. .f th... „plcal ^„.„rt, „, „„^ a- 

****** ., dl„OTOt .^ ^^     u u        ^ ^ ^ 
P*« «~ ... « „lth M tt, oo„.1(Ur,Msii0 ^^„„^^ 
««-t M«, to«»,, „ „. ^ of -u w ^ ftaB<tai tttitrmmit 

« 1. h** th.t thl. »^^ „^^ of M¥ml ^ ^ 

1« W .f «. !» th. Ml^tl« .f th. t*. ., Mil f I»*»* u 

futur« aiMi project«. 
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