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ABSTRACT 

The present knowledge and experience on rolling- mill technolcg:· 

and specifically on roll pass design, as for as Turkish Rollin~ 

Mills are concern, are not adeguate to the present d=rnand. 

Therefore, in order to U?grade t~e skills a..~d c;?at~lities of 

p:-ofessionals emplo::;~d i!'t rollir:g ::&ill :;ilants, ·;~~:so, er. r~·p.:e~-: 

of the T'.lrkish Govern.-::.ent, establist:.ed and we=?:-::s jo":;, e.xeci.l~ ~·:: 

jointly with the Industrial Training anc De,rek?r.:ent Centr:­

J!.nkara. 

:::i order to elaborate suitable prograt."I!\e of tr:i.ir.ing, tec~nic::.L 

vizits to state ancl private cwned Compani~z h'!T·~ been ori:;anize.:::. 

Curing these visits, sets of serious problems :acing the T:ir~L: ~ 

Rolling Mills have been presented, by the rna~a.;:.nq bcC.ies c: t:: · 
Rolling Mills. 

l,.":tong others, the fol lowing s:i.culd be mentioned: .,. 

- high production costs 

- low productivity 

- high rejection rate 

- relatively poor quali~y 

- Most of these probler.s may be so:ved b~/ per!•:rni~g su!.tab~:;· 

planed and executed :'nodernizaticn, ar.d irri.?roving r-:il!.!r.'."" pr--:-ces.:.. 

To elucidate the nC1wac.~13 t-mcer~cy in rolling :--.!.11 tc ::molo~? 

and pas3 desig:i, three c l~·s se:-:-.ina!', ;,> lant cc:l :a!"~::.c!'?.; a:1d lect -:es 

have been organized and ~erfc~ed. 

The problem of ecucat~:n and training on roll r-~ss d~Jign is 

however larger, and du~ to its inportan.e to t~e n3ticnal econc: /, 

should be subject cf continuation in the future. 
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I N T R 0 D U C T I 0 N 

During the last 10 years, the Turkish economy shews a dyna.T.ic 

development in all: industrial, agricultltre, trade and financi. ~l 

sectors. Basing on the production volume, differenciating of 

products, their technological level and quality, as well as 

developed intrastructure and avalable service, T~e T~rkish 

economy should be counted to the last r:ha.c::e of in~ ~ru::diate st.::-~-= 

of developr:e11t, ~ust before reaching the level cf de-;elor;>ed 

countries. 

In the light of the above, ~he steel consumption per capita, 

should be some 250-300 KGS. In spite of the aco~e, the dc~esti~ 

production of liquid steel is less than 100 KGS per capita. S-=~~ 

quantity of billets are . impor·~-.~d for further re-rolling. Taker: 

int~ account that scme quantity of finished rcllad products is 

subject of export (mostly neighboring countries, Iran and Ira~) 

as we 11 as direct and indirect irr.port of stee 1, the p::~sent tot=:.~­

conswr.ption can be esti~ated as so~e 100-120 KGS per capita.Thi~ 

about half of the T"alue mentioned acove. 

This indicates, that the development of Iron and Steel ir.dus~=:· 

in the next future will be the crucial problem of the coun~ry 

de~.;elop!:'.en~, a~:! if t!'!.e deT1eloF1r.ent !snot to be slm·1 do~'i'l, 

domestic production of steel-mostly in the :o~ of f inis~ed 

rolled products must be doubled in the period o: tt:e co!:".in·3' :> 

to A years. 

Proper developn:ent, and full benification of such develo:,::-~en':., 

can !:;e secured only -.:~en adeguately tr~ine".1 and experienced 

professionals and specie: lists will be aT1alaible in ~h.i s coun:.r:'. 

up till nc~ the ~nterprises depends al.nest entirely on fcr~i~~ 

support as f~r as for as rollin~ mill technology and :r~c~ss a=; 

concerned. 
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The problem is additionally complicated due to the two sectors 

that is to say,the state owned steel works an~ privete rollir.~ 

mill plant3. Interrr:ediate sector (stat~ and prived s~·eare hal-

di~gs) are obser as well. 

In order to sclve the problem, UNIDC on the r~~uest cf tt~ 

Turki3h Goverr.I:!ent opened 8 weeks FOSt (in t~: =~~~e of t~a 

l:i.rs-a project- I~!:>C:STP..IAL 'r?.iUNING A:-m D~. E:. :;::E~;T c=::-:T::·E -·. ~:.. -i 

started 1978) aimed to "up~rade the skill5 a:-.c ca?abi:::.ti-=s c·~ 

p~cfessionals (engineers and technicians} c..~~loyed in rol:i~~ 

mill plants, to show available procedure of roll pass eesi;~ 

and ~s?ects of plants planning. 

This report i~ a result of the above menticned proje:':, 
which lasted 8 weeks, begining 31 st March to 25 th of ~~J.:'.:" ~ . =>. 
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RECOMMENDATIONS 

1. Training on roll pass design for tne engineers employed on 

the Rollinq Mills should be considered as one of the most 

imp(>rtent issue to be performed in the very next future. 

The training may be organized as po3t-graduated =ourses, 

or specially organiz~d courses on a one year tasis.Sirnul­
taneously, Rolling Mill specialization on one of t~e Metal:~~-

gical Faculty of t~e Turkish Technical C~iversities 

ou;ht to be established, in order to ed~cate en regular bas~3 

specialists on rolling mill technolO<JY. 

2. Modernization of the Karabi.lk Rolling Mills should be 

performed if the Rolling Mills are s~sed to produce of 

accepted costs, and accepted quality, the finished rolled 

products. 

3. For the Continuous BiJ 1..~ts Polling Mill. :ont:inuous B:trs 

and light sections Rolling ~ill as well as Continues 

Rolling Mill of the Iskenderun Iron and Steel :vor!~s: 

plans for improvement operation of the electrcnical a~~ 

electrical equipment should be elaborated and ~pli~e~~ed 

into practi~e s~ch improvement ~ill create re~l possi~iliti~~ 

of increasing production of the rolling mills in ques~ion, 

Simultaneously decreasing production costs. 

4. Modernization of the continuous Fed Mill of the Iskenc~=un 
Iron and steel Works should be seriously taken into acccunt, 

in order to increase proc~ction o: this rolling mill, as 
well as improve quality of the rolled rods, up to internati­

onally accepted standards. 
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5. Suitable n.!arketing surve~· on c!~r:!es':.ic ;:re :-=::t ar.d f·.itur~ 

deLand for speciall quality steel3 shoulc ~e ~er:Qrr.ec!.T~~3 

will be the first step for increasing c!~r-=s~lc proc!uctio~ 

of these tuypes of steel grades. 

6. !-!ocernization oE .-:ost of t~e re'f'".ea~ir.g f·~::--?.-:-::> shci.!l.: !::::; 

per:or:::ed, in ore-=~· tc i:v::-ease the t~r-~:. -:::i.ci.e::c·.t 'J: 
the f·ir!'laces; a:-.~ .::.s a r~sult, ·!ecraas:.:-.-:- :: t:-:-: ::-:l:i::-.; 

mill production costs will be a~hie~ed. 

7. en alr..CJst all of the 'I'•..:.rkish P.cllir:.·:" :-'il'!.3, .;uita=::.a 

L~pro~ar.:ent cf rolles cooling syster:;s s~~.;.li te F-=r!or::-.ed, 

in onder to increa3e life tirr.e of the roll~3, and t~u:, 

decreasing the rolling nill production ccs:3. 
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I. THE FRESENT STP_TE 'JF THE 'i'URI<ISH ROLLii:-.G MILL PLANTS 

- PODS, B~Y5 ~-!:D SECTIONS-

- At present, there are three fully ".integrated steel Workes in 

Turkey. Two of -:.her- are state owned. 

- The Karabilk Iron and Steel Works 
- The Iskenderun Iron and Steel Works 

The Third, the is the share State and private holdin~ 
Enterprise, dealing with that products therefore this p:ant 

will be not un~er consideration in the scope of this report 

Beside the fully integrated Steel Works, substantial 
contribution in producing of steel plants and rolling mills. 

Scrr.e of this plants a.re !:emi-integrated, basing on Electric 

P..rc FunacE:s with or with-out continuous casting r-:achines and 

=clling mills. Output of these steel plants is vary differen­

ciated , and very from some 10000 tons/yea~ up to 50 000 

tcns/ye~r. 

It should be added th there Are more than !00 small scale 

rolling Creolling) !O.ills, basing on domestic ~r imported 

billets.·out::iut of these rollinq mills, some 1000 t.ons/year 

to 30 000 t~~s/year. 

Tt.e p:.-ivate t:iwned steel plants and rolling mills are grouped 

i:-. six reqions of Turkey, that is to say. 

- Istanbul 

- I zrr.ir 

- Bursa 
oenizli 

- KarabUk 

.Ankara 



-10-

Production of special/Quality Steels is concentrated o~ two 

plants. 

- Asil-~elik - Bursa (state owned) 

- Meta~ - Izmir (private ?lant) 

Some other enterprises and plants st:lr::ed with production of 

special/quality steels, but do not succeed. 

It is a camnn belive, that the demand for S;?eci.al/~uali.ty s~?.-==-s 

is verf low in Turkey, but due to the relati•;.:ly hig~ ~e·;eL::~.::: 

of ship-building, CaHs, tractors, agruculture machine=: a~d 

tools, as well as defence incustries, the der·.and (at r·rese:i.t) 

must be of some 251) 000 tons/year or mere, but in most instances 

is a subject of direct or inderect import. 

A. STATE ENTERPRISES 

Three State Steel Works ~ave been vizited. Fe.'!ch of ·=iuite 

differe~t type, technological level of process and production, 

as well as technological and infrastructure eq:uip~ent. 

The Ka~abilk Iron and Steel Works, is the oldest Turkish fully 

integrat.::d plant. But due to E>bsolai:e ?rcce,; ;-~·:hi.;h 1:: T.cst 

cases has not been charied and developt since aL~cst 50 years, 

the production costs are high, ;.rcductivity a::d qualit":" c= 

p~oducts relatively low. Modernization of the plant is at :~e 

time being or.e of the most important proble~, if the plant is 

supose to t>roduce on economically justified level and q-.zalit::.:• 

according to international standards. 

The Iskenderun Iron a:id Steel :·:or!-:s , is at ?resent t:-:.e l:irge.st 

steel .Works in Turkey. The plant started with prcducti,,n, cf 

the first erected shop in 1975, and p~~gres3ively other s~o~5 

have :Ceen put into O?eration • At the ":.irne being, the r·~ediu.;: 

Section .:-olling Mill is unde= start-up perlod, and sL11ul-to­

neously, the second stage of the works erection is in f~ll 

progress. 

• 
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The adopted process of the plant is up to nowadays standards, 

as far as steel works of capacity over 1 ~ilion tons/year are 

concern, that is to say Blast-furnace process/with sinterin~ 

plant, coke ovens), LD converters, continuous casting machines 

and Rolling Mills. The problem of this steel "orks i:. the not 

full utilization of the installed production capacities. This 

creates serious economical issues. ~.nother problem is the 

relat~vely low quality of the rods products c~olled on the 

continious rod rolling mill) • Impro~ement in operation of the 

existing rolling mills should be taken into account. 

The Asil yelik 

This is the only one Steel Works (sem~integrated) in Turkey 
which has been designed and erected to meet the requirements 

of special/quality steels. The design an& erection of the plant 
is a result of international co-operation. 

The design of .the plant was based on the Thyssen Edelstahl\1erke 

A.G. of West Germany. The main equipm~nt was supplied by 

Ishikawajima-Harima Heavy Industries Co LTD. (I H I ) - J~pan. 

Erection of plant, instalaticr. of equipment and start-up ferioc 

was superwized by Keiser Engineers International Inc.-CSA. In 

spite of the fact, that the plan~ is based en good technological 

and praduction know-how, some improvement, related to the lates~ 

development in manufacturing of special/quality steels ought to 

be recommended, mostly in order to improve plant economy and 

create facilities for more flaxible production possibilities.It 

should be noted that the managing staff of the Plant, is awere 

of these problems and is seriously considering some modetnization 

aspects of the ~lant. 

1. Karabilk Iron and Steel Works. 

Re~ort on Technical visit paid to the Karabilk Iro11 and Steel 
Works is attached to this report as ~~m:x NO 3 The visit 

due to the specific subject of the job, has been limited too 
the Rolling Milis only. 
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Rolling Mills of the Karabuk Iron and Steel warks essentially 

consists of : 

- 34" (863 mm) DIA 2Hi, Bloaning Mill 

- 28" (711 mm) DIA 2Hi, 3STOS open line Mill 

- 28" (711 rr.m) DIA 3Hi, 3STDS open line Mill 

- 16" (406 mm) DIA 3Ei, 3STDS open line Mill 

·· 12 n (305 mm) DIA 3 Fi, SSTDS open line Mill 

- 450/260 It'~ DIA Continuous Falling M!.ll. 

ThP. 34" (863 rran) DIA 2Ei Bloomina Mill 
~ d 

is a relatively modern construction with side quard l'lani:;_:·-~la~ors 

on both sides. c.ncl tillers on front side. HEating of ingot~ in 

pit furnaces, ~reduction per year some 580 000 tons of construc­

tional and structural steels, rolled as blooms cf five basic 

cross-sectional dimensions. 

Pass design of rolles "americ~n type" with bullhead of 830 mm 

and four box type grooves. The adopted pass sequence is the 

main_ reason of many defects, occuring on bloans as well as on 

other finished rolled products. There fore the re)ection ratio 

of blc~ms, billets and finished rolled products (when the KarabUk) 
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Semifinished products are used is high. Two re~sons creating 

this situation should be mentioned. 

- Rolli~g the ingot on bullhead with 8 passes without 

turning 
- Un(ontroled heating conditions. 

The 28"(711 mm) DIA 2 Hi, 3 STD Qryen Line 

The rolling mill operation is closly connected with operation 

of the Blooming Mill using hot blooms. The Rollir.g Mill is now 

mostly used for cogging of billets. After perfor~ing mocerniza~ion~ 

the rolling mill may be used for rclling of variety of steel 

grades, jointly with special quality grades, insted of cagging 

billets of pl~in carbon steels. 

The 28" (711 mm) DIA 3 Hi, 3 STDS Open Line 

This is an old type of rol:i..i!'lg mill, used for rolling of variet~· 

of medium and heavy sections. 

For reheating of blooms, the rollin.g rr.ill is furnishf!d with two 

obsolate furnaces, which under any circumstances can noc meet 

nowadays heating requirements. T~1e rolling mill i::; r:-.echanized 

to a certen extand • 

• 
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The rolling mill can be modernized in the scope to meet nowadays 

requirements for finished rolled products like rails, and reach 

an output of some 400 000 tons/year on 3 shifts operation of t:1e 

r~lling mill. The modernization can be performed in steps, wi~i 
not necessarily heavy expenditures. The rolling mill should be 

foreseen for rolling of rails according to UIC-820 star.dard, 

as such rails will be of great demand in Turkey, in the very 

next future. 

The 16"(406 mm) DIA and 12"(306 mm) DIA~ Hi Open Li~es 

These two open lines being considered as seperate rolling mill3 

are combined, and arc forming one rolling mill complex. HeatL-.J 

of billets for these two rolling mills il:. performed in two pus:·er 

type reheating furnaces. Usually for each rolling mill one 

furnace is used, but each of the two reheating furnaces can ~e 
used for each of the particular rolling m~ll in cross combinat~on. 

The 16" {406 mm) 3 Hi open line consists of 3 £TOS, but the f ir.3t 

STD is used for cogging for the 12" (306 mm) DIA 5 S7DS open li~.:?. 
The 16" (406 mm) open line is used for rolling of light and mec ~·.;m 
sections. Rolling mill output depending on the product-mix 

Sf8 tons/hr. The rolling mill is operated manually. 

The 12"(306 mm) DIA 3 Hi open line practically consist of the 

16"(406 mm) DIA 3 Hi cogging stand and five 12"(306 mm) DIA 3 Hi, 

5 STDS in line. Production programme mostly round bars. Rolling 

mill output depending on the product mix 8~11 tons/hr. 

Rolling mill operation is mechanized to some extand by means o: 

repeaters. The leader oval is repeated ~anually. The fu~ther 
operation (existance) of the two roll in·; mills (the 16 "DIA and 

12"DIA) should be seriousl7 considered. The rolling mill shot,;ld 

be either modernized, either cancel, as the present operation 

can not meet any ecorornical justif icatijns • 

• 
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The ~50/260 mm DIA Continuous Rolling Mill 

This rolling mill is to some extent a modern one, with possibilities 

of rolling bars and rods. 

For rolling of rods, seperate finishing group (an old type DE~~G 

rod's blok) is instaled. No cooling facilities like STELMOR, 

for cooling of rods leaving the finishing star.d are foresee~. 7he 

last 
1 
is the ·almost only one serious di sad van tag~ of the roll iri:; 

mill. The possibility of modernization of the r~ds line sh0 1..4 L! 

be taken under consideration. 

All the above mentioned problems, as well as possible ways o= 

future actions,with recommendations1 have been submited in the 

attached Report on Technical Visit to the Karabtik Iron and 

Steel Works - ANNEX No.3 

2.tskenderun Iron and Steel Workes 

The rolling ~ill~ of the tskenderun Iron and St:el Work3 

essentially consists of: 

- continuous billet mill 

continuous bar and light sections mill 

- continuous rod mill 

- continuous medium sections and bar mill (with universal stands) 

-under star-up period. 

The continuous billet mill
1

and the continuous medium sections 

and bar mill
1
are chared by continuous =asting billets (cc bille~s). 

The co~tinuous bar 3nd light sections mill, as well as the conti~1ous 

rod mill, are chared by billets 80x80 ::un, which are rolled en t::. . .? 

continuous billet mill. 

The Continuous Billet Mill 

The planed capa~ity of the mill is some 1550000 tons/year,irres~~ctive 

the product-mix. Practical achievement are some half of the pl3ned 
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capacity, however. The problems facing at present the rolling 

mill, are predominately electronic, electrical and to some 

extent mechanical ones. Process problems are minor. The conti~~ous 

billet mill 1has the process possibilities to reach the planed 

1500000 tons of billets per year, providing that all the necessary 

electronical, electrical and mechanical modifications and 

improvements will be executed. 

The continuous bar and light sections mill 

The planed capacity of the rolling mill is some 450 000 tons/:::•:ar, 

but the practical achievements are some 270 000 tons/year. T~c 

abcve is created by process and operation problems as well. T~e 

main problems facing the rolling mill1 are electronical and 

electrical ones. The electronical and electrical equipment of ~he 

rolling ·mill .:l.lght to be estimated as old fashioned, and should be :-epl.iiced 

by modern ones. Some process improvements like introduction in~cial 

billets of cross-sectioo.al area lOOxlOO nm shoold be implemented as ~11. 

The continuous rod mill 

This is a four strand rolling mill. Possible practical output 

some 500000 tons/year. However the practical achievements of t-'"" 

tskenderun continuous rod rolling mill are far less, and not 

more than 250000 to 260000 tons/year. In addition to the abov~, 

the rolled rods can not meet the requirements of international 

standards. The present main problems of the rolling mill are 

similar like of the continuous bars and light sections mill, b~~ 

the quality problems are more serious. The shortcomings of the 

rolling mill can be eliminated by performing suitable 

modernization, which should be good planed and can be performec 

in three steps- See ANNEX No.4. 

~~e continuous medium sections and bars mill 

This rolling mill is a modern design 1with universal stands for 

rolling of sections and edging passes when rolling of flates is 
in question. • 
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output of the rolling mill, depending on the product-mix some 

700000 to 800000 tons/year. 

At present1 the rolling mill is on the start-up period, and trial 

rolling of different sections. 

3.Asil Celik 

The Asil Celik (S~eel Works) is the only one specially designei 

plant to deal wich special/quality steels in Tur~~y. The p~ant 

by no means is a very modern one, suitably equiped 7 with highl~· 

sophisticated laboratory equipment. The plant es~~ntially consist 

of the following units. 

- Steel melting shop 

(a) two Electric Arc Furnaces 

one 15 tons, one 45 tons raiting capacity 

(b) o~e RH-Vaccum degassing unit, 

Blooming mill, 2 Hi 820 mm D:A reversing, of 40 tons/hr out?~t. 

(a) six soaking pit furnaces 

40 tons/hr output 

(b) one pusher type furnace 

40 tons/hr output 

(c) one hot scarfing unit 

- One 2 Hi, 750 mm DIA reversing STD as seperate heavy rolling 

mill with cooling bed of output 40 tons/hr 

- One 4 STDS 3 Hi/2 Hi open line with adger 550 mm DIA, f inishi~g 

stand 2 Hi 420 mm DIA. Cooling bed, not heated cooling pit. 

Rol~ing mill output 20 tons/hr. 

Reheating of billets in wolking beam furnace. 

- One roller hearth heat-treatment furnace of ca?acity 20 tons/:-~ 

- Conditioning department 

(a) shot blasting equipment 

(b) strait.~ing machine 

.(c) grinding machines 

(d) cutting equipment 

Non-destructive testing equipment in lines. 

(a) magno-fux 

(b) eddy-current 

(c) ultrasonic 



-18-

Beside the production units, the plant possed one of the best 

equiped, physical, metalography and chemic:1l laboratory in Tur:-:~y. 

Auxiliary units 
- Fuel oil, LPC, Oxygen, Argon and Water supply systems. 

- Compressed air, power generators 

- Dust collectors 
Mechanical, electrical, electronical c...nd measuring instrument.s 

works~ops are well equiped 1to meet the plant req~irements. 

The everage output of the plant 210000 tons_lyear cf finished 

rolled products. In spite of the very modern equipment of the 

plant, adequate to produce special/quality steels of almost al: 

grades, the capacity of the plant is not fully utilizet. 

According to the management claim, this is due to lack of orde~s, 

for steels of special/quality grades, in the range of dimensions, 

which can be rolled at the plant rolling mills. 

The next problem is, the production costs. Due to tha adopted 

process, all the rolled finished products, to be manufacture~, 

must go through almost the same production flow, begining from 

melting shop up to the finishing department of the rolling mil: 

shop.'lllis is the reas1Jn ,that for a lot of steel qrades, the prod-.:.;­

tion costs are unnecessary high, as wr.en adopting continuous 

casting process
1
to cast required sizes of blooms or billets, th~ 

production costs will be reduced by much. Such solution,at the 

time bei~g 1 is seriously considering by the managing body of the 

Asil Celik. 

The production costs are for the plant so cr11cial, that the 

operation of the 15 tons Electric Arc Furnace is suspended and 

the melting furnace ·is used only ocasionally. But this can not t-:? 

co~sidered a: a right solution, for 1all the instaled equipme~t 

mu-st be utilized to the highest possible ratio. 

The above speaks for elaboration of a muster plan for the plant 

development. .. 
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The minimum cross-sectional dimensions which can be rolled up till 

now at Asil Celik are rounds 20 mm DIA, squares 20x20 mm, 
hexagons 20 m:n. But there is market demand for smaller dimensions 

as well, and the demand for these dimensions is relatively high. 

Rolling of dimensions in the range 5 mm DIA up to 26 mm DIA, or 

equivallent squares, hexagones, flats or other special profiles, 

can be performed by instaling a small scale rod a~~ bars rolling 

mill, using at the first stage billets of SOxSO ~~ to 80x80 m.~ 

comming from the heavy rolling mill (2Hi 1 STD 750 m DIA reversing 

STD), and on the second stage, from horizontal casting ~achine, 

for which the liquid steel will come from the 15 tons Electric 

Arc Furnace. 

• 
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Assuming that the 15 tons Electric Arc Furnace m~y hc?•.re as ar: 

avarege 7 heats per day, the everige production c= li~uid st~el 

will be some 31000 tons per year, and in billet.> it will be s·:::ne 

30000 tons/year when the conti~~ous casting ~achin for co­

operation with the 45 tons Electric Arc Furnace will be ins~~iLed 

(as according to the present planes of the Asil Celik) the 

problem of utilizing the Blooming Mill will aris~, beside the 

problem of heating the blooms coming fro~ the cc caster. Ther~ 

are several possible ways cf solwing this prcb~:~, but ~efore 

makinq any serious steps or elaboration plans o.: d-?·:-:lo;irr.er-.c, 

an intensive ~arket survey must be perf·:>r:::ed in c:::-G.:r to est:-;;.te 

the real present and future demand for special/qi~ 3.l~ ty steels. 

Wh~n elaborating planes for the plant deve:oprne~c-mostly in c:::-ler 

to utilize and blance the production units- export po~sibili~~~s 

should be taken into account as well. 

Production o: the plant can be balanced to the accepted level, 

that is to say : 

3 shifts operation 

- melting shops 
- medi~m section rolling mill (existing) 

- small s~3le rolling mill (to be erected) 

- fo~Jing shop (to be erected) 

2 shifts operation 

- blooming mill 

2 Hi, l STD heavy reversing mill 

Brake down of the finished rolled product will t-:?: 

60 0:)0 tons/year, rods and light bars of di.•ens :.'.)ns 5-26 mm a:-. .:. 

equivalent of other profib~s 

!.00 000 tons/year, light and medium bars of dL.e:::,;ions 25-45 r.i.::i 

and equivalend of other pro:~:~3 

95 QOO tons/year, heavy bars of dimensions 4~-l5~ mm and 

equvalend of other profiles 

7S 000 tons/year, billets and blooms from Bloomi~g ~ 11 of 

dimensions lOOxlOO mm ~p to 350x350 mm. 

Diagram of material flow of one of the possible solution is giv~n 

on the attached• sketch. 
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B Private Enterprises 

Private owned rolling mills are very differenciated according 

to the instaled equipment and adapted process, and therefora, 

thay can not be concidered as one group only. 

However, most of the problems which the private owned rolling 

mills a~e facing are similar, that is to say: 

- uncertain fut.ure, 
- strong market competition, 

- poor qual!.ty, 
- relatively high production costs, 

- low efficiency and p~oductivity, 

- unsuitable heating conditions, 
- .1.ack of nowadays knowlidge and know-how concerning rolling 

mill technology. 

According to the instaled equipment, grade of technological anc 

process advancement, three main groups of the private owned 

rolling mills may be listed. 

Firs;.Semi integrated mini steel ~vrk , with Electric nrc 

Furnaces continuous casting machines (existing or under 

erect~Jn or consideration) 
These are the most advanced plants, with real possibiliti:s 

to overcome the present short comings. 
secood. Rolling (re-rolled) mills which entirely depends on outs:de 

charge (billets), but with relatively modern or being 

modernized equipment 
'lllird. Plain or primitive open line rolling mills, driven by one 

motor, with roll DIA not suitable to roll standard billets 

lOOxlOO mm. 

A.; it has been mentioned previously the private owned rolling 

mills are grouped in six regions of Turkey, that is to say: 
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- tstanbul 

- t.·mir 

- Bursa 

- Denizli 

- Karabilk 

- Ankara 

Most advanced are the mini semi-integrated Steel wo=ks at tzmir 

and Bursa. Some of these plants are furnished wi~h equipment of 

EuroFean origen o~ donestic of modsrn disign and munufac~~re. 

Some of the pl .• ..:.ts may be in ?Osition to switch the production 

for more r-r~ritable,that is to say1 melting and rolling special 

/quality steel grades, providing however, that the Steel Works 

will be adequate equiped to deal ~ith tehese types of steel. 

The rolling mills loca~ed at tstanbul a~d Denizli, are among th~ 

first instaled in Turkey, and are relatively primitive, however 

some possibilities of modernization and improv.ing productivity 

as well as quality of finished rolled product still exist. The 

most comon problems of these rolling mills are: 

- un,s~itable heating conditions, reheating furnaces with very l~w 

thermal efficiency 10-13 per cent. 

- too small roll diarr.eters of the first rolling stands 

- unsuitable cooling of rolls. 

Rolling (re-rolling) mills located at Karablik, are of th~ lowest 

t~chnical level in Turkey. These rolling mills in most cases are 

using as charge, scraped steel from the KarabU:< Iron and Steel 

works. This material 1 ~or which no technical certi-ficat:e can be 

given,is re-rolled for rei~forcing bars, plain or ribbed. Hea~ing 

conditions without any control. 

Rolling mills grouped at Ankara region, are more advanced in 

comperisiCJl with tehese of Karabilk, Oenizli or tstanbul. Some of 

them
1
are at the tirr~ being ,under modernization in order to 

increase production and irr1prove quality of the finished rolled 

p:-vducts as W'.?11. For one of these rolling mill "USTUN CELtK" a 

technical paper concernlng some aspects of the modernization­

being currently under way- have been elaborated and is attached 

to the rer;;ort as ANNEX No. 5. 
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!I. TP.E CINKO KCPSCN METAL SANAY1 A.$. KAY~~~t 

Pesponding to a special request of the CINl':O KURSON METAL SANAYt A.$. 

~:ant, a technical visit to the plant was paid, in ord,:?r to estimate 

?Ossibilities of starting up with an indepe~dent aluminium deFart.~ent, 

~hich si~ce 8 years is stayi~g idle. 

The CI~KO KCR~t-: ~i:'TAL SA!-~AYt A.s.,AAYSERt, !3 a fully integrated 

zinc plant, with ineependant alwr.inium de~artment. The aluminium 

cepartr.ent is essentially ccnsisting of: 

- meltinq furnace 
- strip continuous caster with coiling arranaement 
- 4 Hi, 13"(343 r~)/34"(864 ~~)Din X 54"(1321 mm)reversing cold 

~:11 wi~h coilers on bc~h sices, 

- stretching end levelling machine, 

- annealir.g fur.tace, 

- auxiliary dep~rtment. 

All the above me~tioned machines and facilities are adequately 

equiped with measuring and control instruments. Due to market -t:. 
difficulties ,in spite 0f the fact, that the process, as well as the 

equipment should b1 cc.1sidered as modern, the department has net: 

~een put into operation after its erection, that is to say, since 

a years. T~e idle staying of t~e department is causing the plant 

~eav~ f ir.a~cial losses. 

~t present, the ~ana~e1r.ent is seriously pondering the possibilities 

~f putting the det=·artrr.ent ur.der operation. The 1r.ain problem however. 

is to find market for the products of the department. 

Consideri· ig- the st ill possible r"!arket requirements for the flat 

alurr~inium finished rolled products, w:th the thickness 0.3 to 5 mm 

anc width up to 1100 'Ml, the following should be mentioned. 
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Aluminiwr olane qrades: 

- stripes for production of lQnqitudinal welded pipes-main 

(distribution)pipes for irragation(artificial rain> systems. 

All·miniW!' araces of soecial mechanical properties: 

- alloy al•..uniniwn grades, mostly with high r~qu~~ements of tensial 

strength and/or fatigue strength, and high elongation. 

Aircrafts industry, shipbuilding industry. 

Aluminium graces of soecial phvsical properties: 

- electrical "and electronic appliences, where beside suitable 

chemical composition, adequate texture, as a stricture of the 

aluminium products is required ~s well. 

Slmultaneosuly, it should be mentioned, that the best economica: 

results c~n be ac:hieved, when the plant will manufacture products 

•reaoy to se11• on the pub!ic market, for instance ~l~!ni·un pipes 

for :rragatior. systerns(a~ main pipes) with all necessary and op~ional 

accessories. In this respect, the plant can benif it alot froc the 

modern system of manufacturing, for, the production costs will be 

reiatively low, and the profit will be for the plant benifit. 

Some more detailed proposals, jointly with descriptions an.1 

diagrames can be find in a special report-ANNEX No.6 
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III. DESIGN!}!G AND MANUFACTURING POSSIBILITIES :'OR ROLLI~;G 

MILL PLANT 

A~ the t:~e being, the desiqning and manufacturing ?Ossibilities 

f~r rolling rnill plants in Turkey are practically li~ited to one 

factory, the AS~AS A~IR SA~TAYt z.!AKtN.~.LAFI A.s.-tz~tP.. 

Hcwev·er a~ soI!'e of the steel works or rolli:ig mills, aro1:;.3 of 

e~gi~eer3 and technicians have been forrnee in order to ela=orate 

technical documentation far performing ~odernization of tr.e 

rolling mill plants, but due to lack of ex;e~ier.ce in this 

subject, as well as"vnly one edition" of the per=or~~ed job,sucr. 

activity car. not be assumed as possibilities in c!esign1~g and 

manufacturing for rolling mill plants. 

On the other hand~ the AS~A$ ACIR SANAYt ~AKtNALARI A.~. tZMtR •. 

~as been established as a rnodern manufacturing factory with 

adequately or~anized cesigning off ice. Since about 8 years of the 

factory activity in the field of rolling mill technology, suitabl:? 

knowledge and experience have been gat~er~1 and proved in operati~n 

of several designed and installed rolling mills. 

The factory got suitab1: experience in ~~signing and ~anufacturin; 

of small and rr~1ium size rolling mills with all necessary 

operation and auxiliary equipment like, 

- rolling mill stands 

- rolling mill drives{~ear boxes, pinion stands, spindles 

- roll equi~ment{entry ar.d dalivery 1uieds, quar1es,stripers, 
rest bars) 

- repeaters 

- process mechanization equipment 

- rolll!r tables 

- s~ears 

- saws 

- cooling beds 
coilers 
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The reheating furnaces, which are at the manufacturing 
programme of the factory, with the front and side burners can not be 

concidered as ~odei:::n ones, however. 

The possioilities in eloborating pass designs as well as process 

prograr:ur.i:s are of present limited, and the factory, should 

performed suitable steps in order to increase its capability in 

this very narrow but crusial subject • 

IV PERFCR'1ED TRAINING ON ROLLil!G MtLL P~.NTS AND ROLL PASS 

DESIGN TECHNOLOGY. 

- ·1 ---

The training c~ planing and operation of rolling ~ill plants and roll 

pass design technology was performed on the wr.ole projec~ life time 

and delifered in three basic way. 

- seminar (hold on !starnbul 13 to 15 of May 1985) 

- plants conferences at the visited workes 
- lectures(first at the MIDDLE EAST TECHNICAL UN!VERS:t'!'Y-ANKARA 

second DEN!ZLt-Private Sector Iron Steel ASSOCIATION, 

third- AStL CELtK-~URSA 

All the training activity(except the lecture hold of METU-ANKARA, 
was oriented to practical aspects of rolling mill technology and roll 

pass design with special emphasis on rolling mi~l operatio~. 

A. SEMINAF. 

:'~.e three days seminar under the Ti tel "~ODERN ROLLING MILL 

~ECHNOLOGY AND ROLL PASS DESIGN, hold on Istanbul on 13 to 15 of 

~~Y 1985 was especially planed to be delivered at the end of project 

activity, and after·visiting. 

two integratec steel works 

- four se~i-integrated mini steel plants 
- six rolling (re-rolling)mills at seven steel industry centers. 
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The freme progra~~e of the semir.er has been elaborated four weeks 
in advance and se~t to the potential particirants after visiting the 

above mantionec plants, and performing on ~pst of the vizited· 

steel works or rclling mills-plant conferences, with the ~anaging 
and engineerinq staff, det~iled prograJ!Tle of the seminar was elaborated. 

?.ead lines of the progra~~e and time schedule as under. 

~irst dav: 13 of May 
9-12 l:Basic aspects of modern rolling mill technology 

2.Review on basic phenomena and geometrical relations in 

rolling. 
3.Forces acting during rolling 

4.Calculation of rolling forque 
S.Pass design for rolling of blooms and bil!ets 

6.Fass desig~ for rolling ~ars and rods. 

6.1.Rolling of rounds 

6.2.Rolling c= squars 

6.3.Rolling of flats 

6.4.Rolling of hexegons 

6.5.Rolling of other shopes 

14-17 
7.Pass cesi~n for rolling of sections 

7.1.Rollinq of angles 

7.2.P.ollin~ o= I beaMs 

7.3.Rolling of channels 

7.4.Folling of ~ beams 

7.5.Rolling of rails. 

Second dav 14 of ~y 

~-12 

l.The oretical aspec~s of roll pass design of sections 

2.Analysis of metal distribution and metal flo~ when rolling 

of assymetrical sections 
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3. Practical quidence for elaboratin~~ pass design for rollinq 
of sections 

4. Some practical aspects of rolling mills operation. 
14-17 

S. Roll equipiaent 

5.1. Entry quides and quardes 
5.1.1. Static quides 

5.1.2. Roller quides 
5,2, Pelivery q uardes 

5.3. P.est bars 

Third day 15 of May 

9-12 1. Heating faclities 
1.1, Pit furnaces 
1.2. Pusher furnaces 
1. 3. Walking beam fu.."T.aces 
1.4. Circulating furnaces 
1.5. Calculation of furnaces 
1.6. Heating processes 

2. Rolling mill lay-outs 
2.1. Blooming mills 
2.2. Et.l"let mills 
2.3. Open line~ 
2.4. Semi-cantinuous lines 
2.5. Continuous lines 

2.6. M.L.(Multi-lines) 
2.7. Swedish-lines 

14-17 

autput 

3. Calculations of rolling mill outputs 

4. Elements influencing rollinq mill outputs 
5. Pass-time diagrams 
6. Examples 

Number of participants - according to the "present list"-28, 
on the third day ot seminar 32. 
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It should be mentioned, that all the vizited plants, sent their 

reprezentatives to the seminar. 

B. PLANT CONFERENCES 

The plant conferences were prob~bly the most effective way 

of upgradu~ting the skills and capabilities professionals(engi~eers 

and technicians) employee in rolling mill plants. This is due to 

the fact, ~hat the topics, were chiefly connected with the 

most importaJlt and diff icu~ :t problems, which the rolling mills are 

facing at present, or since a long period at present, or since 

a long period of time. 

Plant conferences have been performed on the following steel 

works or Rolling mills. 

(1) KarabUk Iron and Steel Works Main aspects of the conference: 

heating of blooms and billets 

- cooling of rolls 

- possible ways of increasing the rolling mills output 

- improvements in roll poss design of some ?rof iles 

- Possibilities of implemencation high speed blocks and STELMOR 

PROCESS LINES for the continuous rolling mill 

- Modernization aspects of the. 

28"DI/t, 2 H i, 3 STDS open line 

28"DI/t 3 Hi 3 S~DS open line 

16" DI/t ~ Hi J STOS open line 

12"DI/t 3 Hi 5 STCS open line 

(2)tskenderun Iron ard Steel Works Main aspects of the conferen~~. 

- ~olling of sections on continuous rolling mills 

- Possibility of rolling billets 

140 xl40 mm, on the continuous billet mill, using the 

existing roll sets 

- Possibility of introducing 12 mm DIA on the continuous Ba>r and 
light section Polling Mill 
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- Operation at rolls 
- Operat~on difficulties on the rolling mills 
- Possibility of modernization the continuous rod rolling mill 

(3) ASMAS A~ir Sanayi Makinalar1 A.S.-tZMtR 

Main aspects of the conferenc~: 
- Roll Iass eesign problems, especially sliting rolling tec~noloqy 

- Design of roll equipii\ent 
- Design of r~lling mill stands 
- Modernization aspects of rolling mills 

(4) tzmir Demir Celik Sanayi A.s.-tZM1R 

Main aspects of the conference 

- Roll pass design of angles 
- Rool equipment (entry quides and stripers) 

- Cooling of rolles 
- Heating of billets 
- Developlent aspects of the plant (erection of an Electric 

"Arc Furnace and continous casting machine) 
- Some aspects of rolling special/quality steels 

(S)AS1L CEL1K-BURSA 
Main aspects of the conference 
- Process ':'robiems of rolling special/quality steels 

- J.mprovements on roll equipment 

- cooling of rolls 
- hot scarfing and conditioning of semi-finished products 

- pass design aspects for special profiles 

- modernization aspects of the plant 

(6) Detel Demir Sanayi A.S.-Istanbul 

Demir Cekme Fabrikas1 
Main Asrects of the conference 
- Modernization problems of the rolling mill 
- Calculation-of seperating forces and rolling forgue 

-·heating of billets 

- cooling of rolls 
- possibilities of increasing the rolling mill output 
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C. LECTURES 

During the ?roject ~ctivity three two ours lectures on selecte:: 

topics have been delivered 
First: en 11 of April 1985 at the ~IDDLE EAST TECh"NICAL 

mlIVERSITY-~;:<AAA 

Topic of the lecture 
- Rolling mill technoloqy, 
- General aspects of roll pass design 

- Heating coonditions 
- Forces acting during rolling process 

- Roll~ng mill lay-outs 
- Erection costs of different types of Rolling ~ills 

Second: on 29 of April 1985 at 
oENtZLt-Privat;.e sector Iron Steel A5~ee.IATI0ti 

Topic of ~he lecture 

- Present world situation in metallurgy 
- ?roduction costs and possi~ilities of their reduction 

- Heating conditions and possibilities of sawing heating 

energy. 
- Possibl~ ways of modernization the small scale rolling mills. 

Third: on 8 c~ ~ay at AStL CELtK- BURSA Topic of ~he lecture 

Rolling mill··technology for rolling of special/quality steels. 

V. CONCLUSIOHS 

l. In spite of dynal!'ic develo~>.;ent of the Turkish econorr.y, the 

consumption of steel per capita is at relativel~, la~w l~vel, 
some 100 ::GS. ~his indicates, that in tr.e very next future 

the Turkish steel industry will be rapidly · developed, and 

theproducts will be at least doubled. 
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2. ~he development of the steel industry may be done faster ar.d 

with less difficulties if appropiete trained and experienced 

specialists, especially on rolling mill technoloqy and process 

will be available in this country. 

3. One of the crucial prcblem for evoiding s~ortcomings in deveop­

ment of the leading industrial branches is domestic production of 

special/quality steels. 

Such ~teel Works as Asil Celik have full possibilities in ·­
increasing finished rolled products of special. ·quality steels. 

4. The rolling mills at Karabilk Iron and Steel Works(except 

Blooming Mill anc continuons Rod and Bar Mill) are to obsolete 

to keep them at the technical level, as there are just now, 
mostly due to relatively high production costs. Modermization 

of the rolling mills see~s to be the best solution. 

5. Production of the Continuons Billets Mill, Continuous Bars ~~d 

Light Sections Mill as Well as Continuous Rods Mill, of ~~e 

Iskenderun Iron and Steel Works can be improved much, when 

improvement (replacement) of the electronical and electrical 

equipment of these rolling mills will be performed. 

6. The continuous Rod Rollinq Mill may be modernized with out spen­

ding to much expenditure for such undertaking. Suitably planed 

and executed modernization as well as improvement of the rollinq ~, 

mill operation will on the one hand increase production, and 

on the secon~. hand improve quality of the rolled rods, up 
to the Llternationally acceptad standards. 

7. The engineers and technicians e~ployed on the rolling mills 

are paying high intrest in up graduating there knowledge on 
rolling mill technology and especially on roll pass design. 
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8. If the small scale rolling mills will not be in a position 

to improve : 

- quality 

- productivity 

and decrease : 

- production costs 

- rejection ratio, 
the ejistence of these rolling mills is to b2 limited to the 

very nejt future, mostly due to competition ~.;ith finished 

rolled products of high quality and low pri:::as, coming to 

Turkey from the international steel market. 
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UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION 

Post title . 

.. , 
\_)Ou . r1t1011 

D1te required 

Duty ~ution 

Purpose of project 

Duties 

, __ ) 

UNI DO 

PROJECT !1i THF. REPUBLIC OF TURKEY 

JOB DESCRIPTION 

DP/TUR/77/024/ll-03/F3/31.5 A 

Expert on Planning of Rolling Mil1 Plants and Roll Pass 
Design Technology 

8 veeks 

November - Decemb~r 19A4 

ITDC in .Ankara, Istanbul, Iskencerun a.'ld vi.th pcssible travel 
vithin the country. 

The purpose vill be to upgrade the skills and ca~a~ilities of 
professicnals (engineers a.'ld technicians) emplo:re:! in rollfrg 
mill plants to shov available proced~res of roll ~~ss iesi~~ 
and aspects cf plants nlanning. 

The expert, to~ether ~'ith.his countcr~~-t fro~ the Incu~~riel 
Training and De~elopment Centre (!7.)C} vill be expected to plan, 
pre~are and implement a training pro~~2.Illlne on roll pass de~i~ 
Rnd on plannin~ of rolling mill pla~~3. 

More specifically, the expert vill be expected to prepare 
a trainin~ pro~~e as follovs: 

A. Plannin~ of rollinr. mill pla.'lts: 
r.ayout and deter?!lination of the rolling mill roll li~!? 
accordin~ 9rod~cts and capacity; selection of pro~er 
working stand, transfer mec~~nism ?.nd motor, etc. 

B. Fundamentals of roll pass design technology 

C. Det~iled information about the roll nass desift!l or: 

1. An~le Secticn3 
2. Oth~r sections 

a) Ileal'ls 
b) Channel!: 
c) Rails and allied s~ctions 

Appl:i;ations :ind comm.micat:ons rr~arding ,,.,;s Job Orw:rip~ion sliou:d br sent :o: 

Project Prnonnel Rtcr:.iitr.i!nt Sec:ion. fneustrial Op!r•tio'ls Oivisior; 

ur:!:JO. F' 0. Elo" '/07, A-1010 Viznn.;, Aus:ri.> 

.... I~-
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Qualifii:at ions 

P.:ic'r.grc~i:n 

Inform3.tion 
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d )'·Wire rods \ 
e) Special Sections 
!') Squares 
g) Rounds 
h) l!exagons 

. 
With illustrative cases conpiled during the preliminary 
surver. 

The above topics vill be presented taking into consideration 
the recent innovations, developments and auplications 
(e.g •• computer applications in roll pass desi$tll). 

The expert vill also be expected to: 
. 

- Supply back-up materials for the mission in tne form 
_of articles and lecture notes. fil1:!., slides snd bcoks 
vhich l--i.11 be J)'.l!'cha.sed. by Il'D•: if t1'..e ex;e::-t c:::. :=a::e 
these available. 

- Prepare a final report, setting out the findi:'.gs of the 
mission and recomme~dations to the Govern!le~t on the 
t'urther action which might be taken. 

• 

Expert preferably metallurgical or mechani=al cnF;i~eer, should 
have knovledge and at least 10 years of experi~r.=e on t~e 
rolling mills technolo;r:y and roll pass design te~~nolog:r. 
Besiies, he should be capable or training en5~~e~::-s i~-cl~ss 
and in-plant. 

En~lish and/or Gel"!ll.an 

l. ~e :proper roll pass desi~ provic!es for ste:>.~y co:-..!i:iG~s 
~~processing and ensures nigh quality of t~e r~il~d pr~~~=:s, 
a.s ·.rell as the most fa.vourable tec:t."lical a."lc! econo::-.ic~l 

charc..cteristics of the production. Sizing of each ::-olled 
shape should be in keeping with the prir.ci?~es of the give~ 
::C!~a:... r~llin~ :r.ct.hvc! a.i·~d. -~tn t~·.a 3.::.si,..:;n r~·-:..~- .::.> c.;C- ;:.c: 
given r.olling 111ill. Because t!le roll pro4~cts a.:::-e used a:; t?-.e 
basic materials in the industr-f for the p~r?ose of co~st::-uc~ic~ 
ana machine design. Rollin~ mills have a ccr.si1erable past i~ 
Turkey. There are, · 3 inte~!"a.ted steel pl~n ~ > a:ia c•:er 200 
{two hundreas) small~scale rolling mills (c:i_;rn.dty: 2,0C:J ten -
250,000 ton/year) 

2. I~C cond~cted a series or co~~le~entar-f prcT,:::-a..-::es i~ t~e 
field or rollin~ ~ill and roll ~ass desi...:':'l tcc~nology in 
19Rl - 1992, 1~93 in !:~i::- in ~u:::-~~ and in Ij~enderun to 
improve the rolling mill practice in T-~rkish ind~stry and 
to enable the rolling mill enginee?"s or tcchnici!l..~S t~ 
better carrf ou•. their j.Jbs. 

3. trpon demand coi:iin~ fro::i industry, this trabin 1~ pro~l3..':'~e~ 
about roll pass design technolor,"f ~hich is surely one of 
most irnpo::-ta."lt chapt•?r or rolling i'lill technol.,11;y vill b~ 
r~r-eated. Additionally, the mo~t recent acvel~~ment in roll 



/ 

" .· 3 -

pass desi~ t~chnoloRY and ?lar.ning or rolling mill plants 
vill be explained in this programme. e.g., computer 
programmin~ ot roll pass.design. 

la. The theorectical background" a!ld practical kno•.tlet!~e or the 
eniineers and technicians.about roll pass desi~n 
technoloRY is insuf'ficient in Turkey. This training 
programme is a~ed to fill this-vacancy unto a certain 
level. 

5. It is expected that about 30 en~neers vill participate. 
The trainees vill be technicians or engineers vho have 
attended the previous ITDC courses in rolling mill te~~~olo;:-f 
and are in charge of production in rolling tiill f'i:-:s. 
Besides. the counterparts v~o hav~ the theoretical 
background vill be trained to conduct the srune p:--:~r~-::ies. 

in the f'uture. 

6. The Industrial Training and Development Centre (r:-;:;:} is 
a Joint project of Turkish Government and United !iat::.ons, 
rendering training and consulting services to t~e Tv:~ish 
industr-J. The aim of ITDC, at hi~hest level, is tQ '.!;->g:-a=.e 
the skills and capabilities of professionals e~~lcy~~ ~~ 
the industry, hence to contri'butE! to the natio:ial ec::mc:::T. 
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1. Technical visit, organized by the management of the SEGEM, 

Ankara, and basing on the approval of the management of the 

Turkish Iron and Steel Works Establishment, was paid to 

KARABUK tRON &\'D STEEL WORUS on 15-16 April 1985. 

The persons met of the factory where : 

Rolling Mill Plant Director Mr. NURELTIN StlNMEZ, Managers 

of the particular Rolling Mills. Swmnerized discution have 

been held with Deputy General Manager, Technical Manager. 

3. Rolling Mills of the I{ARABUK IRON A~D STEEL WORKS essentially 

consists of : 

- 34" (863 mm) DIA 2Hi Blooming Mill· 

- 28" (7ll·mm) DIA 2 111 3 STDS Open line ~ill. 

- 16" (406 mm) DIA 3 fli 3 STDS Open Line ::i:l 

- 12" (305 mm) DIA 3 iii 5 STDS Open Line Mill 

- 450/%60 mm DIA Continnous Rolling :ri:.l.. 

2.1. 34" (863 mm) DIA 2_Hi Blooming ~!ill,, is a· relatively modern 

constniction with sice~~ard ma~ipulators on both si~~s and 

tilters on front side. 

Heating of ingots in pit furnaces. Production per y~ar some 

sao 000 tons of carbon constructional and structural steels, 

rolled as blooms of five baisic cressectional dimensions •. 

Pass design of rolles, " american type" with b1lllhead of 830 

~.rn a~d four box type grooves. 

The adopted pass sequence is the main reason of mony defects 

accuring on blooms as well as on billets and other f i.-1ish.ad 

rolled products. Therefore the rejection ratio of blooms, 

bill1ts and fimshed rolled products (when the Karabilk 

semtfinished product are used) is high. Aether reason 

depreciating the quality of the rolled products, are the 

uncontroled heating conditions, whot (as it has been observed 
;._ 

in rn.~y instances) leads to burning the surface of t~e stock 

(ingot, bloom or billet-as the case maybe) being heated • 
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The adopted pass sequence on the blopming milk is characterised 

by ini~iating rolling the bloom on bullhead with 8 passes wit~­

out turning, and than, the turnining of the stock is performed 

after 4 successive passes. As the pass sequence on the 

blooming milk must be chaned 1 in order to prod'!.:..;-: blooms a;.-_d 

billets of accepted qualify, the following general re~arks 

on rolling process of ingots can be considered a:.-_: i:a2<en as 

general guidence. 

·, 
The ingot as c~t, has usually very coarse str~cfilre with 

marked trans-crystalizaticn zones and it may ce to sone e~te~= 

porous, due to blowholes in some areas. 

The funcfion of the early passes is to .remove :::_-;; sc::l@of tile 

surfeces, eliminate the taper, break down t!:e c-~sa::;tr~,;t-:..:~-.! 

to more wor~able one, densitise the 11matcrial by clcssing up 

inte:=nal blowholes, and by a g.:~~erill compacting, di..e to the 

applied pressure. The early treatment should be gantle, with 

a reduction in orea of some 8 to 14 percent, which way be 

increased as the sequence proceeds. ~he functiv~ vf the m~~le 

passes of the schedule 11s to give as speedy redu=::ion a3 

possible e.g. up to 25 parcent, w.·itrlout leading to J.afects 

such as reps from overfills, corner crac'.<ing, .3~:: 2.:-.-:::.= 

cracking and surface se~s. T~e final passes s;rv~ ~~ S~7e ~ 

product 0£ the size required within the limits cf a~=ura~~ 

den:anded in each case and hanca t~:e crauqht en t .. a ~ast 2 

passes may be small e.g. less t~an 10 per ce~t., if a tigh 

degree of acc~ra=y is required, ~ut if shape a~d exact size 

are not critical, high reductions may be mai~ter.ed to the 

end of the schedule. 

Too much deformation initially, may lead to s~rface ~afec~s, 

·and once these are formed, they can only be removed by dressi~J 

the bloom after rolling or ~1 ~as~ heating to s=al~ of so~e 

shallow defects. Both methods r~ci~c~ the yield, a~j increase 

the cost. If the stock is worked without. turning up for 

several posses, tensions will be set up in the side s~rfaces 

due to spreading and differential elongation of the surface 

and the center. The latter results from lack of work 

?enet.ration 
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This causes craks on the faces, so it is-advisable to furn 

the stockof int~wals, to work all sides in succession. 

If is good practice,to turn the stock after every two passes, 

particularly of the begining and later the turning wili be 

dependent on the grooves available. For the same reasor. as 

above, it is advisable to put the stock into a grooved pass 

as soon as possible to prot~ct the corners aqinst crackin;. 

Detailed infonnation and data 1 concerning pass design oi grcoves 

as elaborating schedule of sequence for rolling on b:oGmin~ 

mills 1can be fined ~n the notes.elaborated by the au~hor c~ 

the head line "Principles of rolling, part one Roll Pass 

Design• which is available of SEGEM-&~KARA 

2.2. 28" (711.nun) DIA, 2Hi, 3 STDS open line. This rolling mill 

is closely connected with the 28" Blooming mill, and is now 

~ostly used for cogging of billets. The rolling mill has 

t~o seperate DC drives, which makes the op:ration very 

flaxible. 

Such rolling mill, when adequate heating and cooling 

facilities are instaled, can be effectively used for rolli~g 

of special /quality steels. Finished rolled products of 

special I quality steels are used as charge for forging 

(drop and die forging) production of seamless tubes, 

manufacturing of machine parts etc. Operation of the rolling 

mill may be very flexible, due to electrically operated 

screw-down of two of the three stands. But unfortunafely the , 
~olling mill is mostly used for cogging of billets of pl-in 

carbon ~teels. 

No operational problems have been mentioned and the 

presently used pass design as well as roll equipment for 

rolling of billets can be considered as up to standart. 

Cooling of rolls is unproper, but as it is a corrunon problem 

(axcept the"continuous rolling mill) on Karabilk mill plants, 

the issue will be discused in seperate item. 
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2.3. 2a• (711 mm) DIA 3 Hi 3 STDS open line. This heavy rolling 

mill, being a typical design of the 30 th of this century, 

is used for rolling variety of medium and heavy sect~ons. 

For reheating of blooms, the rolling mill is furnished 
with two obsolete furnaces, which under any circumstances 

can not meet nowadays heating requirements. 

Mechanization of rolling is performed by tilling table with 

tillers on front side for the stand No 1 and front side 
t 

trawelling tilting table with manipulafo~ for standes No 2 

and No 3. These facilities are limiting the output of the 

r~lling mill, cosing as well some operational problems • 
. 

No process pro~lems have been mentioned 1 and during short 

review of the presently used pass design~, no significant 

faults was observed. 

Cooling of rolles is unsuitable, and many fire cracks on 

currently used rolls have been developde, and finally the 

life time of the rolls is to be shorten considerably. 

The rolling mill can be modernised, however, in order to 

~eet present requirements 1as for as modern rolling technology 

is concern. 

The following are to be obserwed. 

- erection of new reheating furnac~s. 
- instalation·of tilting tables with manipulators 

instead of the present traveling table, 
d.. 

- instalation of skids and manipulators on the rear side 

of the line. 
- rebuilding of the cooling bed (two cooling beds with 

length of 30 m - for standard length rails and bending 

sklds are recommended) . 
Such modernization will anable siqnificent increase in 

production - depending on the product-mix , up to 

4000 000 tons/year on 3 shifts operation of the rolling 

mill. 
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2.4. 16• (406 mm) and 12• (306 mm) DIA 3 Hi openlines. 

These two open lines being considered as seperate rolling 

mills are combined and are forming one rolling mill c.~omplex. 

however • Heating of billets for these two rolling miils 

is performed in two plain pusher type reheating furnaces. 

Usually for each rolling mill one furnace is used, but 
> 

eich of the furnaces can be used for each of the particula~ 

rolling mill in cross combination. 

The 16" (406 mm) 3 Hi open line consisrs of 3 stands, but 

the first stand is ·used ·for cogging for the 12" (306 mm) 

DIA 5 STDS open line~ 

The 16" (406mm) 3 Hi open line 1 is used for rolling of . . 

light and medium sections. Rolling mill o~tput depending 

on the product-mix, 5 ~ 8 tons/hr. The rolling mill is 

operated manually. For cutting the rolled stoc~ to 

commercial lengths, pendulum not saw is a,da9ted, and for 

cooling. plain skid type cooling bed is pres~ntly under 

operation.No proces and pass design problems ~ave been 

reported. The used pass design and roll e<r~ip~ent is a 

result of many years practical operation of th~ rollir.g mil.:.. 

2.5. The 12" (306 mm) DIA 3Hi openline, practically consit 

of one 16" (406nun) DIA 3Hi cogging stand and five 12" 

(306 mm) DIA 3Hi STDS in line. Production prograrr.rne 

mostly round bars. Rolling mill out-put, depending on the 

product-mix 8 ~ 11 tons/hr. Rolling mill operation is 

mechanized ~o some extend, by means of repeaters, ~he 

leader ovel is repeated manually. 

The rolling mill is facing some process problems, mostly 

due to overfilling tha finisher round. After checki~g the 
~ 

p~ss design of the 5 stands openline, it has been fo~nd, 

that all the passes (le~der, strand 1preciding passes) are 

overfiled. Thes means, that the square corr~ing frc~ t~e 
cogging 16" 3.Hi STD is to large. Taking this into account, 

if has been recommended to change the pass d~sign of the 

cogging 16" 3Hi STD frcm diamond-diamond type to more 
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elongated one • Specifically the following pass sequence 

is to be reconunended : 

16• (406imn) DIA 3 Hi cogging STD 

box-oval-square-oval-square 

First pass of the 12• (306mm) DIA open line
1
gothic. 

Positioning of the passes as under. 

e C> 

!\/\ 
B <V o 

In this case, operation of the stand can be mechanized by 

using : in front drop-pletes, and in the reara tilting 

table. 

Pass schedule on the 12" (306mm) DIA 3Hi1 

5 STDS open line, except the first pass, as up till no~, 

ln square-oval sequence. 

In ~rder to increase the rolling mill output,as well as to 

impr~ve the rolling conditions (elimination of toolarge 

loops and possibilities of mechanized repeating the 

leader oval to finishing round) it is sugested to devide 

the drive of the 5 STDS 12" open line to two parts. 

First part STDS NO 1,2,3. 

Second pard STDS No No 4,5 

The STDS ~o 4 and ~o 5 should be changed for modern ones 

of robust consxuction ·.or standless, with rolls on rolling 

bearings and universal speendels for rolls' driwing. 

After modernization of the cooling bed, with possi~ilities 

of collection the hot rolled bars in cradles and then 

controled cooling pits, as well as modernization of 

reheating furnave, the rolling mill may be used for 

rolling of special I quality steels. 
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Schematic lay-out of the rolling mill ofter modernization 

is given on the atteched sketch. 

2.6. The 450/260 mm DIA continuous rolling mill, is to some 

extend a modern one, with possibility of rolling bars and 

rods. 

For rolling of bars 1 the rolling mill consists of three 

continuous qroups 1t~o stands open line with r:peat~rs 

<:or equatization of crosssectional difu:~sic~5},a~~ 

f _nishing group with aorizantel aud vertical stand~. 

For rolling of rods, separate finishin·; gro•.ip ( an old tyc>e 

D~MAG rod's blok) is instaled. No cooli~g facilities, li~e 

S7:E:L".IOR, for rods' leaving the fi:lishir.·; star.-i are fora seen. 
The last ·is the al.most only or..: sarious d.!.sa~-.-antaga of 

the rolling mill. 

No process problems, except poor quality of billets, have 

been reported •. 

As it has be~n mentioned, the arranFem:~= =~= ro::i~; a~~ 

cooling of rods is on obsolete one, but its re?lace~ant 

or ~~dernization should be connected wit~ g~ne~al ~olicy 

for rolling of rods in Turkey, or of le~~t of the :ron and 

Steel Works Establishment. The requirer::ent for rod is in 

Turkey high, and will gro•.iJl up in the next future. In the 

light of the above, the are two possibilities First- erectio~ 

of a new modernhigh output rod rolling mill 

(of some 600 000 - 700 000 tons/year) 

Second-modernization the rod rolling and 

cooling facilities of the Karabtik 

continuous rolling mill. 
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The second possibility may be ~aterialized at ones, by 

buyin relatively new and not expensive second hand, two 

MORGAN BLOCKS will 3TELMORS'. 

Such instalation will double the Rolling Mill output, 

when rolling rods', securing sir::•.il::aneously the quality 

up to internatior.al sta~~ard (prowiding,that billets of 

acequate quality will be availatel). 

3. Cooling of rolls. 

Unsuitable cooling of rolls, is (e:<cept the continuons 

rolling mill) a common pra ::tic of }~arabilk rolling n:ills. 

It should be stressed, that insu fici=~t cooling of 

ro~ls,is creating fire craks and than, the life time of 

the rolls is decreased Cneccessity of deep grooves' dressi.r.q 

to elirr.i.:.ate the fire cracks). When the fire cracks are 

not to be removed by dressing, nat cf craks is conso!ijated, 

and some partical~ of the groove are f~ll~~ out. In ct~er 

case the creeks are deepening creati~g the danger of 

breaking the roll. 

By introducing ~he right coolinq sy~tem, the roll life 

ti~e can be increased up to 30 per cent. 

The watei-· supply should be placed on the out going side 

and directed to the pass being used. 

The speed (pressure) of the water give~ o~ t~e roll shou:d 

be very low in order to fcr4:.;.~.'.i. a.r ; . .:i :-:;r f. :.:;·11 on t .. e 

groove of the pass. When the speed (?ressure) of the 

water is high, lot ~f water is reflected from the bottom 

of the pass (qroove) or roll, not absorbing tne heat from 

the roll. ~;hen the heat is not a:::.sorbed by water, fire 

creks are formed i.mmediatly. s~~ematic arrange~er.t of 

cooling system for rolls is given in t~e aftatched skatch. 
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4. c,1r-r,..- .:;srONS ANO RECOMMENDATIONS 

1. The pass design and pass schedule of the blooming mill 

should be changed in order to improve the quality of 

blooms, and finally to reduce the rejection ratio of 

blooras, billets as well as finished rolled products, 

when for rolling, the Karabilk origen blooms or billets 

areto be used. 

2 •. The cooling systems of rolls on the rolling mills must 

be improved, in order to increase the life time of the 

rnJls. 

3. Heating conditions of the !.olling mills, especially of 

the 3Hi: 22" 3 STDS open line, must be improved. 

The existing reheating fu~naces, due to not controled 

heating process, are on one hand 1diminishing the quality 

of the rolled products, and on the other haud increasing 

the production costs, due to very low (practical~y less 

than 10 per cent termal efficiency of the furnaces. 

4. The output of ~he 28" , 3Hi 3 STDS open line can be 

increast much by performing not expensive modernization, 

which ought include : 

- instalation of new furnaces, 

instalation of tilting tables with manipulators in 

front of STDS No 2 and No 3, 

- instalaticn of s~ids and ~anipulators on ~aar 

side of STD No 2 and No 3, 

- rebuilding of cooling bed • 

• 
5 •. By instalation a reheating furnace for the 23", 2Hi,. 

3 STDS openline, the rolling mill will be in possition 

to deal with specialy quality steels. Utilizing this 

rolling ~ill for rolling special quality steels, 

instead as at che time being cogging billets of plain 

carbon steels, will increase the economy of the rolling 

mill by :"'.UCh. 
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6. The 12•, 3Hi openline rolling mill, by performing 

modernization, can be adjusted for rolling of special 

quality steels. The modernization ought include. 

- improvement of heating 

- changing of pass design and mechanization of the 16" 

406 mm) DIA roughing STD 

- spliting the drive of the 12" (306r:mi) DIA 3Hi, 5 STDS 

openline, to wto indepe~dent drives, 

- Full mechanization of the rolling line operation, 

- instalation of new cooling bed 

- instalation of two cooling pits/for control cooling 

of special/quality steels). 

7. The problem of rolling and cooling facilities for rods' of 

the 450/260 nun DIA continnous rolling mill, ought to be 

considerd, as the persent ones are obsolete, and are not 

in a position to meet nowadays quality and pr·Jduction 

costs requirements. 

One of the possibility ~s to instal two MORGA..~ TYPE BLOKS 

with STEL.~OR LINES. 

Selecting the above mentioned equipment as second hand 

(bei:-.•;r in good technical state of course} the instalation 

ccs~s may be relatively low. 

Such instalation can dooble the rooling mill out~put when 

rolling of rod will be in guestion, simultanensly 

se~uring the quality of the rods' up to internatio~a~ ~e­

quirements (standards) -9roviding tha~ billets of s~itable 

quality will be available. 
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· 1. Technical visit, organized by the management of SEGEM-Ankara, 

and basing on the approval of the management of the Turkish 

Iron and Steel Works Establishment, was paid to tSKENDERUN 

IRON AND STEEL WORKS on ~2 to 26 April 1985. 

The persons met of the plant where : 

Technical Director of the works Mr. 

Rolling Mills Plant Director and manl.ging staff of the Rollin-; 

Mills Plant. 

2. The Rolling Mills Plant 0€ the tSKENDERm; IRC~ A:m ST=:EL 

WORKS essentially consists of : 

- continuous billet mill, 

- continuJus bar and light sections mill, 

continuous rod mill, 

- continuous medium sections and bar mill(with universal 

stands) -under start-up pe~·iod. 

The contimwus billet mill and the contim.!'JUS medium sect:.0r..= 

and bar mi.11, are charged by continuous casting billets (CC 

billets) • 

The continuous bar and light sections mill, as ~ell as the 

contin~ous rod mill, are charged by billets 80xc: whic~ a~e 

rolled on the continuo~3 billet mill. The CC billets a~e 

of the following basic dimentions: 

260x340 mm 

260x260 mm 

200x200 nun 

2.1. Continuous billet mill. 

The production programme of the mill are billets o! dimensic~3: 

80x80 mm 

lOOxlOO mm 

120xl20 mm 

130xl30 mm 
' 
lSOxl!iO mm 

For export billets of 140xl40 mm are under consideration. 
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The planned capacity of the mill is some 1550000 tons/year, 

irrespective the product mix. Practical achievements are 

some halfe of the pl~ned capacity, however. The problems, 

facing at present the rolling mill, are predominatly 

electronical, electrical and to some extand mechanical ones. 

Process problems are minor, and the staff got suitable 

operational experience. 

During the vizit, the management of the Rolling Mills Plant 

requested, on possibility of rolling billets 140xl40 mm 

using the existing roll sets (for rolling of billets : 
' lOOxlOO mm, or 120xl20 mm, or 130xl30 mm, or 150xl50 mm). 

After examination the pass design for roiling billets of the 

above mentioned dimentions, a proposal for using the existing 

set of rolis for rolling of billets 150xl50 mm, in order to 

roll billets 140xl40 mm has been submited. PASS SCHEDULE 

DATA SHEET-OPERATION, is attached to the report. 

The continuous billet mill has the process possibilities to 

reach the planed 1500 000 tons of billets per year, providing 

that all the necessary electronical, electrical and mechanical 

modifications and improvements will be executed. 

2.2 •. Continuous bar and light sections mill. This rolling mill, 

is a clasical design of such type of rolling mill of the 

50th of this century. Theoretical rolling mill out put, when 

the product mix is carefully blanced may be some 500 000 tons/ 

year. 
Production programme of the rolling mill: 

- rounds 12(10) - 32 mm DIA 

- square 10-30 mm 

- hexagon 11-27 mm 

- f lates 12-70x4-12 mm 

- angles 20x20x3-50x50x5 mm 
The production achievements of the rolling mill are some 

270000 tons/year. There are several reasons for the above 

mentioned performence. 
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Process. Th~ ro~ling mill, with the rolls DIA of 320 mm, of 

the f inishinq train, is not efficient for rolling of 12 mm 

DIA bars. FurtheL'lllore, due to difficultie~ in operation of 

the cooling bed with speed-of the delivered bar- more then 

l3m/sec, the output of the rolling mill when rolling such 

light bars is very low. Lack of control of tension between 

the stands, which leads to difficulties in geting dimensions 

of the rolled products, in the range of required tolerances, 

is another reason. Next in line is ~he short life time of rolls. 

Operation. Operation problems of this rolling mill are 

chiefly connected with the not stable and not precise functio­

ning of elactronic and electrical equipment. As the operation 

of the rolling mill is a complex one, any distrubance in one 

place, causes fault operation on other places. Than the coming 

to normal (synchronized) operation takes time. The main 

subjects of precised (synchronized) operation of the rolling 

mill are 

- speed adjustment and correlation between rolling stands 

as well as groups of rolling sta•ds, 

- speed adjustment between the finishing stand and cutting 

speed of the flying shear, 

speed adjustment of the rolled bar and roller table in 

front of the cooling bed, 

- logical sequence operation ( movement) of the ejector and 

cooling bed collector. 

As the operations of electronical and electrical equipment . 
are repeated thousand times a day, a proper and reliable 

functioning of the equipment is one of the most i~~o~t3nt 

factor of the rolling mill operation. 

Such operation however, can not be achieved using old 

~ashioned elect~onic equipment with relays and switches as 

logically operated elements. For such purpose, nowadays in 

common u~e are panels with inteqrated circuits and 

processors. 
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one of the possible way to increase the rolling mill output 

to a certain extent is to increase the eras; sectional area 

of the charge (billets). Full benefit of such modification 

can be achieved on continuous rolling mill, when the rolling 

speed of the following stands can be increased according to 

the elongation factor ";\". As a result, the speed of the 

finishing stand will be increased proportionally to the 

increase of the cross sectional area of the initial billet 

when increasing the billet size from 80x80 mm to lOOxlOO m.~, 

the proportional increase of the finishing star.d s~~ed will 

~e 1.56. In such a case, the output of the rolling mill ca~ 
' be increased up to 1.4 times that is to say 40 per ce~t. 

But in the case of the tskenderun Continuous Bar and Light 

Sections Rolling Mill, this benefit can not be utilized, 

due to difficulties in operation of the cooling bed with 

speed above 13 m/sec. Thus, in this case, the possible incre~3e 

of the rolling mill output will be limited to some 10 per 

cent only. 

In order to eliminate as much as possible rolling o: billets 

80x8.> mm on the continuous billet mill, as well as to increa.:: 

the output of the continuous b~r and light sections rolling 

mill, the management of !SKENDERUN IRON AND STE~L WOrtKS askac 

to ~laoorate pass design for rolling of bars 12 mm DIA, usi~g 

billets lOOxlOO mm. Responding to the request, adequate pass 

design has been elcborated and is attached to this Feport. 

Full set of drawings (passes) with pass schedule data sheet­

operation- has been handed to the management of the Rolling 

Mills Plar.t at the end of the visit. 

2.3. Continuous rod mill. 
The continuous rod mill, is a four st3nds rolling ~ill, a 

concept of high output rod mills, whic~ are in comon us~ 

sin.::e 50 years. 

For about 20 years -up to the end of 6)th- ?regress i~ 

development of this type of rolling mill was locked due to 
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difficulties in stabilizing the speed of individually driven 

stands of the finishing group, and simultaneously with 

difficulties in coiling the rod, when rolling speed exceed 

28-30 m/sec. significant progress was made by introducing 

into rolling practice the non-twisting blocks (as a finishing 

group of stands) and replaicing the Edenborn coilers by 

coiling machines (vertical or horizontal) and coiling the 

red on moving transporter. These improvements make possible 

to increase the rolling speed up to 80 m/sec., anu finally 

to get an output of a four stra~~q rolling mill, some 

800 000 tons/year, when rolling rod~ 5-12 mm DIA. Theoretica: 

rolling mill output of the old type continuous rod mill when 

rolling rods 5.5-10 mm. DIA, is some 500 000 tons/year. 

Practical achievements of this type of rolling mills are some . 
4SO 000 tons/year. However, the practical production achie­

vements of the tskenderun Continuous Rod Mill are far less, 

and not more then 250 000-260 000 tons/year. The reasons are 

very similar to those of the continuous Bar and Light Sectic~~ 

Rolling Mill. 

In addition to the above, the rolled rods can not meet t.~e 

requirements of international standards. The above is valid 

as well as for tolerances in shape as well as for quality 

requirements. 

The difficulties in geting the rod with required tolerances, 

are caused by two reasons : 

- relatively big roll diameter (260 mm) for rolling of rods 

5.5 - 8 mm. 
- uncontroled tension between the stands of th~ f i~ishi~g 

group. 

The quality problems are mostly related to the used coiling 

system. The typical quality imperfections are : 

high percentage of scale, up to 3 per cent in comp3rison 

of 1 per cent as an international standard, 

- differences in mechanical properties along the coiled rod, 
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- metallographic structure unconvenient for cold- drawing. 

All the above mentioned shortcomings, can be eliminated by 

performing suitable modernization of the rolling mill. It is 

recommended to perform the modernization in the following 

steps : 

a) replacement of the obsolate electronical and elec~rt~al 
f 

equipment for a modern one: 
b) replacement of the existing f i~ishing group of stands and 

Edenborn Coilers by a modern non-twisting block wi~ 

~telmor coiling and processing line(may be saconc ha~d 

equipment) 
c) introducing into rolling practice billets of lOOxlOO nm 

in cross sectional area • . 
All the abo\Pe mentioned improvements will enable : 

- increasing the rolling speed up to 42 m/sec, simultaneously 

increasing the rolling mill output of some 40 per cent. 

- improve tolerances of the rolled- rods up to requirements 

of international standards. 
- improve the quality up to actually accepted standard3. 

After concludi~g the above mentioned improvements tte 

continuous rod ~ill should easily pr0duce some 600 000 tons/ 

year of rods 5-12 mm DIA. 

2.4. Continuous medium sections and bars mill. 

The continuous medium sections and bars m1ll is a modern 

design with universal s~ands for rolling of sections a~d 

edging passes when rolling of flat bars is in question. 

Output of the rolling mill, depending on the product mix so~e 

700 ~00 to 800 000 tons/year. 
At present, the rolli11g mill is on the start-up period, 

and trial rolling of different sectionB. 
In spite of the modern design, some improvements, mostly 

connected with the process may be recommended. 
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- improwing cooling of rolls with simultaneous decreasing 

of the supplied quantity of water, 

- better f:xing of rest bar, 

- precise adjustment cf entry side guides. 

According to the contract,the know-how for rolli1g ~ill 

operation contains only ?ass design for few sectio~s. F~r 

others (sections) completly new pass designs rn~st be 

elabor~tec. In ord~r to reduce the possible c=~:es it is 

recow~er.de~ to ordet t~e needed pass desig~s i~ a speci=li:~i 

consulting office or other specialized institutic~s. 



~-

CONCLUSIONS AND RECOMMENDATIONS 

l •. In order to increa3e productivity and output of all the rolling 

mills -at tSKENDERUN IRON AND STEEL WORKS- production 

programme with product-mix for the particular rolling mills 

ought to be elaborated, eliminating or shifting to rolling 

mills of other companies such profiles or sections, which 

output (due to process specification of the partic~lar rolli~g 

mills) is very low, and not economically j~stifica~ed. As a~ 

example, rolling of bars 12 mm DIA on con~i~~ous b1r and 

light sections mill c~n be mentioned. 

2. Relatively low production of t.~e : 

continuous billet mill, 

- continuous bar and light sections mill, 

- continuous rod mill, 

is caused mostly by improper operation of the electronic anc 
electrical equipment ( and to same extent ~echanical eq~i?­

w.ent as well) which can be considered as obsolete. 

s:·stematic replacement of the above mer.tioned equipme~~. 

c~qht to be performed as soon as possible, i~ order to crea~~ 

possibilities of increasing production of the rolli~~ mills. 

3. In order to increase quality of the rods and output of the 

continuous rod mill, long term modernization of this rolling 

mill ought to be elaborated. The main ite~s of such 

modernization are as under: 

- replacement of tr.e present electronical 1and par~ of 

electrical equipment 1 by modern ones, including p2~el type 

integreted systems and processors, 

- replacement of the present group of finishing stands and 

Edenborn ~oilers by modern non-twist blocks and Stel~or 

coiling a~d processing lines. 

- introducing as a charge, billets of cr~ss-sectional a:ea 

LOOxlOO mm. 



~-

4. In order to mininize the possible c~sses and shorten as much 

as possible the time of implementation of rolling new 

sections, that is to say, for sections for which the pass 

design has not been submited by the supplier of the 

continuous medium sections rolling mill, it is recommended 

to order the necessary pass designs in a specialized 

consulting office or other specialized institution. 

5. At the time being, for the contir.uous medium sections rollin~ 

mill the following i~provenen~s are to be recommenced: 

- improving cooling of rolls with simulateneous decreasing 

of the supplied volume of water 

- introducing 

and finishing 

- better fixing 

the lubrication system for hot ro~ling(leader 

stands only) 

of the rest bars 

- precise adjustment arrangement for entry guides. 
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Jan J. GA!f..LIVOKICZ 

UKIDO Consultant 
Cour.terpart : Ali Han, met.Enq. (SEGEM) 

TECHNICAL PAPER 

en some questions which arised 

during technical visit to 

USTUN c;EL!K 

Malzeme !malat ve Montaj Sanayii A.S. 

11 April 1985 

1. Calculation of reheating furrace dimensions of the tlSTCX­

c;EL!K. Bar and Rod Rolling Mill under reconstruction. 

The Rolling Mill output after perforr.ting the modernizat~c~ 

is considered to be 250 tons/one shift, that is to sav 

31.25 tans/hour. 

The reheating furnace out-put shoald be at least 10% higher 

than the average rolling mill out-put. This is in order 

to secure s~octh rolling mill operation. 

Due to ~he above the out-put of the reheating furnace 

should tenet less than 34.5 tens/hour. 

Calculation of the reheating furnace dimensions is based 

en the follcwin~ formula 

where 

L .:s .q .y. n (tons/hr) 
1000 

OF - Furnace out-put (tons/hr) 
L - Length of the furnace hearth (m) calculated 

from medium of the co~~ustion gases exhaust to 

the discharging place 



B - Width of the furnace hearth (m) 

q - Permissible unitary loading of the furnace hearth 

(Kq/m
2 

• hr) 

y - Coefficient of the rolling mill yield 

n - Coefficient of th~ hearth utilization, computed as 

ratio of the real (used) to the maxiilium 

permissible charge (billets) length. 

The ?er.r.~.ssible unitary loading of the furnace l:aarth "q" 

is to be taken according to the ki~d and c~ar;e (billetes) 

th:.ckness, way of heating and steel qrades. Values of the 

per=issible unitary loading, taker. from the industry 

practice are given below. 

Chcu-ge 

Ty?e 

In·;ots 

Semi 
ProC.•.!cts 

(Blv....:ms 

Sil::.ats) 

Way of 

Heat.inq 

1-Side 

2-Sides 

1-Side 

2-Sic!es 

Plain 

carlx:n 

160-210 

280-400 

200-300 

350-600 

C:arbcn Hiqher 
·~uallty ani 
ILw Alloy 

110-150 

190-270 

140-230 

230-400 

~gh 

Alley 

70-100 

110-130 

80-14·) 

140-250 

Ta~~~~ into account, the billets length as 30CO mm that is 

3. ·~ ::-. the width of the furr:ace hearth s!'loulc! ce sor.ie 3. 5 m. 

The=afcre the length of the reheating furnace can be 

cal~ulated as : 

o_ • 1000 
L = ::;.q.y.n (m) 

where 
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OF - 34.S tons/hr 
B 3.5 m 

q - 300 kg/m2 
• hr 

(taken from the above qi ven data) 

y - 0.95 (coefficient of the rolling mill yield -

assumed) 

n - 0.85 (ratio 3:3.5) 

then : 

L = 34.S • 1000 ------ = ~2.95 
3.5 , 3000 , 0,9 . 0,85 

L = 43 m. 

Such length of furnace can not be accepted, so two rc~s 

furnace of the following hearth dirr.ensicns shoulC. be 

selected : 

Width 6. 8 rr. 

Length 22 m 

But there is a question, whether rolling mill of s~c:i 

constriction can reach production at 31.S tons/hr. A:ter 

only a rough estimation, the possible out-put of tr.e 

rolling mill after its reconstruction is to be evalu~ted 

as not more than 20 tons/hr. 

In this respect, the dimensions of the furna~e will be 

when selecting on row furnace : 

OF • 20 t>ons/hr 

B 2 3.5 m 
2 • hr q • 300 kg/m 

y = 0.95 

n • 0.85 

L = 20 • 1000 = 24. 8') 
2,5 • 300 • 0,9 • 0,85 

L • 2: m. 

,/ 
r 
I 
! 
I 



-4-

For the pusher type furnace, the length 25 m can not be 

recommended, due to possible difficulties in pushing the 

charge through the furnace (pGssibilities of billets 

piling). Taking the above into account, two rows furnace 

of dimensions of the hearth as under should be selected : 

Width 6.8 m. 

Length 13 m. 

But in order hot to lock the further de1relopment of the 

rolling mill, the furna·,:;e should have a:t out-put of scr:-.e 

30 tons/hr. 

In this respect, the dimensions of the hearth Jf the twc 

row pusher type reheating furnace will be 

Width 6.8 m 

Length 18 m. 

T~e presented type of furnace, with the fro~~ a~d si~~ 

burners is not to be reco~mended. Better heating conditic~s 

will be achieved w'~h two tones furnace and additionally 

instaled flat-flame burners on the roof at the pre-heati~~ 

zone of the furnace. 

A general concept "f such furnace is gi1:~m on the 

attached sketch. 

2. Steel grades recommended for rollers of the entry roller 

guides and delivery twisting rollers. 

A. Recomrr.ended Steel Grade 

Denomination ace.to DIN STD 

x 30 wcr V93 

Chemical composition 

C Mn 

0.3 O.J 

Si 

0.3 

Cr W ~Ji V L P 

2.7 9.0 LS .0.3 Max0.03 

s 
Max0.03 



Heat treatment 

Quenching 

- 5·· 

(to be performed after machining but before grinding) 

Temperature 

Hardening medium 

Hardnes min. 

10S0°c - 1120°C 

- Oil 

45 HRC 

B. ~ccepted - cut ~ith less life- tirr.~ 

Denomination ace to DIN STD 

55 NiCrMo VG 

Chemical composition 

c 
0.55 0.7 

Si 

0.2 

Heat treatment 

Quenching 

Cr 
0.7 

Ni 

1.6 

Mo 
0.25 

p s 
~..ax 0.03 ~..ax 0.03 

(to be performed after machin~ng but before g:ncing) 

T·~:ioerature 

Ha?:deninq medium 

Hardness min. 

820°c - 860°c 

- Oil 

45 HP_C 



Front 

Lurners 
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l;ola~ flame burrwrs 
Front 

l:~1~cr~ 
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.... Techr.ical visit, organi ted ~y the rr.ar1age~e?1t of SEGE:·:, An!\.ara, 

and basinq on the rnanage~e~t ap~roved of th~ 2!~KO KCR~U~ 

K£'I'AL SA::;:..Y! A.$., KAYSER!, was paiC. to the above mentions::: 

=ull:· int.::;:re:r:.i:c zinc pla::t, wi~:. ir • ..::.;;:.e:-.cient alu...ini•i:n 

C.epa!"tr.lent. 'I:~e: person met of t~ . .: p:u.nt ·.:as, Assister.t 

General Mana;;:.::r, Technical Director K."'-. :..'A$;;.R CA:;I:F .• 

2. The c:~KO KUR.$UK Z.lETAL SA~AY:! A.;. KAYSER! is a fully 

inte~rated zi~c palnt, ~ith indE:?endant alurr.iniu.~ ci.:~artr.ie~~­

The zi;.c plant, being a ffiodern factory, is ~~der norwal 

produc~io~ optration, reachi~g ~r0dJ=tion fiqures a==~r5ing 

-:o the poss.:bili ties created by .:::-.~: .. .:...:al cor:lposi tio::-. cf tr.-:: 

~e burde~. Finished products, zinc bnrs, of all required 

alloy gra~es and quality grades, jointly with ultra F~rre zinc 

some ~rials of produci'1q zir:c sheets have: been perfc;:::-:.e~, 

t~t c~e to lack of mark~t in Turkey for such sheets, tts 

production was suspe~ded,however. 

The aluminium department is a completely independent one 

and essentially consisting of 

- melting furnace, 

- strip contL~uous caster with coiling arrangement, 

- 4ni 13" (343 rrr..) / 34" (864 mm) x 54" (1321 m.'n) 

reversing cold rolling mill with coilers on 

both siC:cs 

- Strethitt~ and levelling rnechine 

- annealing fu~nace 

- auxiliary de2artment 

The melting furnace, being adequately e~uiped with rneas~ring 

and controi instruments is capeble to ~elt all required 

alumi~ium grades. 

The strip continuous caster is in a position to cast strips 

of wit~th up to 1100 rnrnwidth
1
thickness 3.17 ~ 6.35 n.::-.: and 

coil size 1270/805 nun. Casting speed 0.5 - 1.5 rn/min. 
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Maximu.~ coil weiqht(reffering to zinc) 9 ton. The max. entry 

thickr.ess (qauge) for t~e 4 Ei reversing ccla rolling mill 

is E. 35 :::ra. 

The ~i~. roi:e~ thickness (qauge) 0.25 m::i. The thickness of 

o.::5 r:-.:n wit:i ~·orking rolls of 343 rr.m will be diffucult to 

octai:i, and s:.ould be considered ra ~her as an extreme possibility 

of the rclliL~ mill,practical min thic~ness (gauge) will be 

Rolling sp~e~ 0-138 m/min and 0-366 w/wi~. max coll O~ 1270 mm. 

Core Dih 478/508 mm. The rolls may be subject of dressing 

(grinaing) up to 8 per cent of 00. 

The rolling mill is furmished with closed mediwn cycle, for 

process labrication and cooling, with all necessary filtration 

and regeneration devices. 

The rolling mill is equip~ed also, with the all necessary up 

to date measuring and control devices like 

te~perature measuring of labrication and 

cooling mecium 

- dust (smoke) indicator, 

- strrain ga~ge loadmeter 

- thic~ness (gauge) constance measuring 

(on the whole strips' width) 

- rolling speed indicators 

front and tack tension indicators 

- coi: diz..~eter indicators 

All the measuring and control devices anable automated or 

semi-aufc:-:.ated operation of the rolling mill. 

The stretching and levelling machine permits elimination of 

bulges, and obtaining dead flat strips. 

Grinding mechine for rolls, anables dressing (qrinding) of 

rolls, both working and back-up as convex or concave. 
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2. Due to =arket difficulties, in spite of the fact, that the 

process, as well as the equipment of the aluminium department 

should be considered as modern, teh department has not been 

put in~o O?cration after its erection, that is to say, since 

8 :z•ears. T <.e idle st.:iyi:ig of tte department is cousing the 

pla~t nea~y financial losses. 

At preser.~, the management is seriously ponde=ing the 

possiciliti3s of putti~g the cepartment under c~era~ion. 

The mai~ ;rcbiem ho~ever is, to :ind ~ar~et for ~~e pro=~~ts 

of the d~partment. 

It is obvious, that the market for aluminium stri?s or sheets 

in the range of thickness (gauge) 0.3 to 5 mm exist in 

Turkey, b:.;t is captured by other producers, however, and 

therefore, it is ir.:possible to enter the market directl~·. 

3. Cor.sidcring the still possible market require~ents for the 

flat alun.iniurn finished ro:led prc:iucts, with the thickness 

0. 3 to 5 mm and width up to 1100 mm, the following should be rr.t;::.­

tioned 

Aluminium plane grades 

strips for production of longitudinul welded pipes- main 

~distribution} pipes for irragation (artificial rain) systems. 

Aluminium grad~s of special mechanical propertiez 

- alloy .:.:...:.r..in~llr.1 qrades, mosthy with high re~uite:.1ents 

cf tensi.;:?.l stre::;th and/or fatique strength, and :dgh 

elongation. Aircrafts industry, shipbuilding industry, 

auto~otive ind~stry. 

Al~~iniurn grades ofspecial physical properties 

- electrical and electronic a?pliences, where beside suitable 

chemical composition, adequate texture, as a structure of 

the al~~inium product is required as well. 
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Si::'.ultaneously, it should be mentioned that the hest 

econo~ical ~esults can be Lchieved~ when the plant will 

ma::ufacture products "ready to sell" on the public market, 

for instance aluminium pipes for irragation systems (as main 

pipC!s} with al~ necessary and optional accessories. 

I~ this respesct, the plar.t can benifit alot from the rr.ode~n 

s}".stc::-. c: '."''!.::-.ufacturing for, the production costs will be 

relatively low, and the prof5t will be for the plant benefit. 

The domestic r..arket, as well as the market of neighbouri:lg 

r:( :.:.ntris fer :oil of thickness 0. 04-0 .10 :r~ used for 

household porposses. (mosthy wraping of food} should becarefully 

c~served. ~hen the market will be going to developed, it will 

be profising to instol an additional, cold rolling mill with 

workinq DIA of some 40-60 IT'll1 (a MKW 4 Ei rollin<! rr.ill seers 

to be the most suitable one) in such a case, slittinq line for 

f oild and packing machine or re-realing rnacr~ne ought to be 

instaled as well. Aluminium grade for this purpose is the 

plain one and the contincously cast sfrip may be the thinest one 

(3.17 mrr.) with 7 to 19 re~ersing passes to be rolled to 0.3mrn 

on :.he existing 4 Hi mill, and than with sor=:e· 5 to 7 reversing 

passes on the additional 4 Hi mill to some 0.04-0.08 mr.l. 

4. In order to elecidate a little bit more the production 

of longitudi:-.ally welded aluminium pipes for irr;1gation 

systems, a r.,aterial flow diagram and hypothet.ii::al 

orrange.~er.t of .:quipr.1ent are given in the attached charts. 



-6-

CONCLUSIONS AND RECOMMENDATIONS 

I. The aluminium department of the ~tNKO KURSUN METAL SANAY! 

A.s., KAYSER! is a modern one, based on adwanced thechnolcgy 

which permits low poduction cost for manufacturing of 

aluminium strips in the ra~ge of thickness (gouge) 0.3 to 

5 rrur. and width up to 1100 nun. 

; 

2. From the technical point of view, there ar~ no obstacles in 

starting up t~e departments operation, but of the initial 

staga, technical assistance of experts acq~ainted with 

operation of such equipment will be necessary. 

3. Before tqken any decission on starting up with operation of 

the aluminium department full market research for the possicle 

scope and range of products (either semi pr~ducts) 

- alwninium strips, sheets or foil-either ready to sell" 

products - irragotion pipes for instance). 

4. Baising on the results of market research full feasibility 

study on the sta.rt up undertaking and further operation 

of t~e department ouqht to be performed. 

The feasibility study, should give univocal answer, for 

the further destiny oi the plant' ::o aluminium d.:part.. .. ..;:.-1t 

and its·future role in the pla:it's economy system. 

Procr~stination with the final decision, as far as the 

future of the aluminiwn department is concern, Nill create 

only, not necessary continuous financial losses. 
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