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ABSTRACT

The present knowledce and experience on rollinc mill technolce:”
and specifically on roll pass design, as for as Turkish Rollinc
Mills are concern, are not adeguate to the present d=mand.

Therefore, in crder to vpgrade the skills ané czpakilities of
professicnals emplorad in rolling mill 2lents, TUISC, on rzjuss-
of the Turkish Covernzant, established and w22%s jo, execut:z:
jointly with the Industrial Training and Cevelconrment Centre-

Ankara.

zn order to elaborate suitable prograrme of trairing, techinic:l
vizits to state and private cwned Companirsz2 hara been orcanizs
Curing these visits, sets of serious problems fzacing the Turki:-

Rolling Mills have been oresented, by the manasing bedies cf == -
Rolling Mills.

(&7

Imong others, the following shculd be mentioned: g
- high production costs |

- low prcductivity

- high rejection rate

- relatively poor quality

- Most of these problers may be sclved by performing sultably
planed and executed modernizaticn, ard improving rollir~ prcces-.

To elucidate the nowacays tandercy in rolling ~ill tc :anolocw

and pass desiga, three cars seminar, plant ccafera2nces aad lect -2s

have been organized and zerfcrmed.

The prctlem of educati:n and training on roll z2s3s design is
however larger, and du2 to its importan.e to the raticnal eccnc: ,
should be subj2ct ¢f continuation in the futurs,.
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INTRODUCTION

During the last 10 years, the Turkish economy shows a dynamic
development in all: industrial, agriculture, 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, The Turkish
econcmy should be counted to the last ;naggof in*arxadiate stz2

of developrent, just before reaching the level cf develop=d

countries.

In the light of the above, the steel consumption per capita,
should be some 250-360 KGS. In spite of the atove, the dcrestic
production of liguid steel is less than 100 XGS per capita. Sc<r-=2
quantity of billets are_imporied for further re-rolling. Taker
intn account that scme quantity of finished rcilad procducts is
subject of export (mostly neighboring countries, Iran and Irax!
as well as direct and indirect import of steel,the pra2sent totzl
consumption can be estimated as sore 100-120 EGS per capita.This
about half of the value mentioned akove.

This indicates, that the develorment of Iron and Steel industIv
in the next future will be the crucial problem of the country
development, and i€ the develorient I1s not to pe slow dovia,
domestic production of steel-mostly in the form of finished
rolled products must be doubled in the pericd of the coming 5

to 8 years.

Proper development, and full benification of such develozment,
can e secured only when adeguately trained and experienced
profaessionals and specizlists will be avalaible in %£his counctry.
Up till ncw the 2nterprises dépends alrost entirely on feraizn
support as for as for as rolling mill technology and croc2ss ar:

concerned.




The problem is additionally ccmplicated due to the two sectors
that is to say,the state owned steel works and privete rollirg

rill plants. Interrediate sector (state and crived si.eare nol-

dings) are obser as well.

In order to sclve the problem, UNIDC on tne reguest cf tk=2
Turkish Governrent opened 8 weeks post (in t*2 frame of the
large rroject- INDUSTRIAL TIAINING 2ND REVELTSNMENT CINTFE —Ri
startad 1978) aime@ to "upgrade the skills and cazabilitias ¢
prcfessionals (engineers and technicians) ernloyad in rellinc
mill plants, to show available procedure of roll pass desiza

and aspects of plants planning.

-

This report is a result of the above menticned project,
which lasted 8 weeks, begining 31 st March to 25 th of Mav 1.3,
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RECOMMENDATIONS

1. Training on roll pass design for the engineers employed on
the Rolling Mills should be considered as one of the most
impprtent issue to be performed in the very next future.

The training may be orgznized as post-graduated cocurses,

or specially organized courses on a one year tasis.Simul-
taneously, Rolling Mill specialization on one of the Metallur-
gical Faculty of the Turkish Technical Universities
ought to be established, in order to edacate cn regular basis
specialists on rolling mill technology.

2. Modernization of the Karabilkk Rolling Mills should be
performed if the Rolling Mills are sepposed to produce of
accepted costs, and accepted quality, the finished rolled
products. :

3. For the Continuous Bil)lats Polling Mill, ’ontinuous Bars
and lLight sections Rolling Mill as well as Continucs ¢s
Rolling Mill of the Iskenderun Iron and Steel Works.
plans for improvement operation of the electrcnical 2=za
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electrical equipment should be elaborated and implinen=ad
into practize such improvement will create real possicilitiz:
of increasing production of the rolling mills in gues+tion,

Simultaneously decreasing production costs.

4. Modernization of the continuous Fed Mill of the Iskenc2run
Iron and steel Works should be seriously taken into acccunt,
in order to increase production of this rolling mill, as
well as improve quality of the rolled rods, up to internati-
onally accepted standards.
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Suitable marketing surver on dcmestic zres
derand for speciall quality steels should =2 zeriorred.Trnlis
will be the first step for increasing dora2stic producticn

of these tuypes of steel grades. -

Modernization of -ost of the reheating
o t

pericr-ed, in
the furnaces; and 33 a rasuilk, decr2asins I tha oo

s
mill production costs will be chieved.

m

Ccn alrost all of the Turkish Pclling »ills, suitazl
improvarent cf rolles cocling systens shc:li ke parformed,
in onder to increase life time of the ro lz3, and thus,

decreasing the rolling mill production ccscs.




1. THE PRESENT STRTE OF THE TURKISH ROLLIKG MILL PLANTS

- PODS, BAPS AND SECTIONS-

- At present, there are three fully intecrated steel Workes in

Turkey. Two of ther are state owned.

- The Karabiik Iron and cteel Works

- The Iskenderun Iron and Steel Works

The Third, the is the share State and private holdinc
Enterprise, dealing with that products therefore this p.ant
will be not uncer concsideration in the scope of this report
Beside the fully intecrated Steel Vorks, substantial
contribution in producing of steel plants and rolling mills.

scme of this plants &re cemi-integrated, basing on Electric
2rc Funaces with or with-out continuous Castiné Machines and
rclling mills. Output of these steel plants is very differen-
ciated , and very from some 10000 tons/vear up to 50 000

tens/year.

1t should@ be added th. there are more than 100 small scale
rolling (reolling) mills, basinc on domestic or imported
billets. Outout of these rollinc mills, some 2000 tons/year
to 30 000 tcns/year.

i

Tte private ~wned steel plants and rolling mills are grcuped
ir. six regicns of Turkey, that is to say.
- Istanbul
- Izmir
- Bursa
- Denizli
- Karablik
Ankara
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Production of special/Quality Steels is concentrated of two
plants.

- Asil-Celik - Bursa (state owned)

- Metas - lzmir (private olant)

Some other enterprises and plants started witi production of
special/quality steels, but do not succeed.

It is a camon belive, that the demand for snecial/zuality ste=2ls
is very Jow in Turkey, but due to the relativaly high Zevelc.:=:
of ship-building, ca®s, tractors, agruculture machinery and
tools, as well as defence industries, the derand (at rresent;
must be of some 257 000 tons/year or mcre, but in most instancsas
is a subject of direct or inderect import.

A. STATE ENTERPRISES

Three State Steel Works have been vizited. Feach of Juite
3 different tvpe, technological level of process and production,
as well as technolegical and infrastructure eguipment.

The Karabiik Iron and Steel Works, is the oldest Turkish fullv
intecrated plant. But due to ebksolate »nrcce:s-which i~ mesz

cases has not been chaned and developt since almest S0 vears,
the prcéuction costs are high, :trcductivity and gualit:s ¢f

products relatively low. Modernization of the plant is at :he
time keing ore of the most important problem, if the plant is
supose to produce on economically justified level and gqualitw

according to international standards.

The Iskenderun Iron and Steel Yorks , is at oresant the largest
steel Works in Turkev. The pvlant started with prcduction, cZ
the first erected shop in 1975, and progressively other shors
have keen put into operation . At the zime bkeing, the Mediur
Section Folling Mi1ll is under start-up period, and simul-to-
neously, the second stace of the works erection is in full

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 milion tons/year are
concern, that is to say Blast-furnace process/with sinterina
plant, coke ovens), LD convertors, continuous casting machines
and Rolling Mills. The problem of this steel Works is the not
full utilization of the installed production capacities. This
creates serlous economical issues. Another prchlem is the
relatively low quality of the rods products (rolled on the
continious rod rolling mill) . Improvement in operation of the
existing rolling mills should be taken into account.

The Asil Celik

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

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

The design of.the plant was tased on the Thyssen Edelstahlwerke
A.G. of West Germany. The main equipment was surplied by
Ishikawajima-Harima Heavy Industries Co LTD. (£ H I ) - Japan.
Erection of plant, instalaticr of equioment and start-up reriod
was superwized by Keiser Engineers Internaticral Inc.-USA. In
spite of the fact, that the plan: is based on good technological
and praduction know-how, scme improvement, related to the lates:
development in manufacturing of special/quality steels oucht to
be recommended, mostly in order to improve plant eccnomy 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 modernization
aspects of the Plant.

1. Karabilk Iron and Steel Works.

R;port on Technical visit paid to the Karabilk Iron and Steel
Works is attached to this report as ANNEX 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 Karabiik Iron and Steel Works essentially
consists of :

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

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

- 28" (711 rm) DIA 3Hi, 3STDS open line Mill

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

-~ 12" (305 mm) DIA 3 Fi, 5STDS open line Mill

- 4507260 mm DIA Continuous Rolling Mill,

The 34" (863 mm) DIA 2Ei Blooming Mill

is a relatively modern construction with side quard mani;u:lators
on both sides. and tillers on front side. Heating of ingots in
pit furnaces. Broduction per year same 580 000 tons of construc-
tional and structural steels, rolied as blocoms cf five basic

cross-sectional dimensions.

Pass desiocn of rolles "american type" with bullhead of 830 mm
and four box type grooves. The adopted pass sequence is the

main_reason of many defects, occuring on blooms as well as on
other finished rolled products. There fore the rejection ratio
of blcoms, billets and finished rolled products (when the Karabiik)
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Semifinished products are used is high. Two re:sons creating

this sitvation should be mentioned.
- Rolling the ingot on bullhead with 8 passes without
turning

- Unrontroled heating conditions.

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

The rolling mill operation is closly connected with operation

o the Blooming Mill using hot blooms. The Rollirg Mill is now
mostly used for cogging of billets. After performing mocernizacion,
the rolling mill may be used for rclling of variety of steel
grades, jointly with special quality grades, insted of cagging

billets of plain carbon steels.

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

This is an old type of roliing mill, used for rolling of variet:

of medium and heavy sections.

For reheating of blooms, the rolling mill is furnished with two
obsolate furnaces, which under any circumstances can not meet
nowadays heating requirements. The rolling mill is mechanized

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 the
rolling mill. The modernization can be performed in steps, wita
not necessarily heavy expenditures. The rolling mill should be
foreseen for rolling of rails according to UIC-820 standard,

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 Lires

These two open lines being considered as seperate rolling mills
are combined, and are forming one rolling mill complex. Heati: g
of billets for these two rolling mills is 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 mill in cross combinat:on.

The 16"(406 mm) 3 Hi open line consists of 3 STDS, but the first

STD is used for cogging for the 12" (306 mm) DIA 5 STDS open linz.
The 16" (406 mm) open line is used for rolling of light and med:um
sections. Rolling mill output depending on the product-mix

528 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. Rollirg
mill output depending on the product mix 811 tons/hr.

Rolling mill operation is mechanized to some extand by means oS
repeaters. The leader oval is repeated manually. The further
operatior (existance) of the two rolling mills (the 16"DIA and
12"DIA) should be seriously considered. The rolling mill should
be either modernized, either cancel, as the present operation

can not meet any ecoromical justifications.




The 450/260 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 DENMAG
rod's blok) is instalad. No cooling facilities like STELMOR,

for cooling of rods leaving the finishing stand are foressen. The
last,is the almost only one serious disadvantags of the rolling
mill. The possibility of modernization of the rcds line should

be taken under consideration.

All the above mentioned problems, as well as possible ways of
future actions)with recommendations,have been submited in the
attached Report on Technical Visit to the Karabik Iron and
Steel Works - ANNEX No.3

2.1skenderun Iron and Steel Workes

The rolling mills of the iskenderun Iron and Stsel Works

essentially consists of:

- continuous billet mill

- continuous bar and light sections mill

- continuous rcd mill

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

-under star-up period.

The continuous billet mill,and the continuous madium sections

and bar mill,are chared by contiruous casting billets (cc billezs).
The continuous bar and light sections mill,as well as the contirious
rod mill, are chared by billets 80x80 =m, which are rolled cn th=2

continuous billet mill.

The Continuous Billet Mill

The planed capacity of the mill is some 1550000 tons/year,irrescactive
the product-mix. Practical achievement are some half of the planad
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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 contir:ous
billet mill,has 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 00( tons/»r=zar,
but the practical achievements are some 270 000 tons/year. The
abcve is created by process and operation problems as well. Tha
main problems facing the rolling mill,are electronical and
electrical ones. The electronical and electrical equipment of the
rolling mill ought to be estimated as old fashioned, and should be rsplziced
by modern ones. Some process improvements like introduction in:cial
billets of cross-sectional area 100x100 mm should be implemented as well,

The continuous rod mill

This is a four strand rolling mill. Possible practical output
some 500000 tons/year. However the practical achievements of t:=2
Iskenderun continuous rod rolling mill are far less, and not
more than 250000 to 260000 tons/year. In addition to the above,
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, bu-=
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 performed
in three steps- See ANNEX No.4.

Tve continuous medium sections and bars mill

This rolling mill is a modern design,with universal stands for
rolling of sections and edging passes when rolling of flates is
in question. .




output of the rolling mill, depending on the product-mix some
700000 to 800000 tons/year.

At present,the rolling mill is on the start-up period, and trial
rolling of different sections.

3.Asil Qelik

The Asil Celik (Steel Works) is the only one sgecially designez
plant to deal with special/quality steels in Turk=y. The plant
by no means is a very modern one, suitably equiped,with highly
sophisticated laboratory equipment. The plant ess:ntially consist
of the following units.
- Steel melting shop
(a) two Electric Arc Furnaces
one 15 tons, one 45 tons raiting capacity
(b) one RH-Vaccum degassing unit,
- Blooming mill, 2 Hi 820 mm L:A reversing, of 40 tons/hr output.
(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, finishing
stand 2 Hi 420 mm DIA. Cooling bed, not heated cooling pit.
Roliing mill output 20 tons/hr.
Reheating of billets in wolking beam furnace.
- One roller hearth heat-treatnent furnace of capacity 20 tons/-r:
- Conditioning department
(a) shot blasting equipment
(b) straitning machine
{c) grinding machines
(d) cutting equipment
- Non-destructive testing equipment in lines.
(a) magno-fux
(b) eddy-current
(c) ultrasonic
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Beside the production units, the plant possed one of the best
equiped, physical, metalography and chemical laboratory in Tur-ay.
Auxiliary units

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

- Compressed air, power generators

- Dust collectors

- Mechanica', electrical, electronical wund measuring instruments

workshops are well equiped,to meet the plant reguirements.

The everage output of the plant 210000 tons’/year 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 ordéers,
for steels of special/quality grades, in the range of dimensiorns,
which can be rolled at the plant rolling mills.

The next problem is, the production costs. Due to the adopted
process, all the rolled finished products, to be manufactured,
must go through almost the same production flow, begining from
melting shop up to the finishing department of the rolling mill
shop.his is the reason,that for a lot of steel grades, the produ:-
tion costs are unnecessary high, as wren adopting continuous
casting process,to cast required sizes of blooms or billets, th=
production costs will be reduced by much. Such solution,at the
time being)is seriously considering by the managirng body of the
Asil Celik.

The production costs are for the plant so crucial, that the
operation of the 15 tons Electric Arc Furnace is suspended and
the melting furnace is used only ocasionally. But this can not k=2
considered as a right solution, for,all the instaled egquipment
must 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 mm. But there is market demand for smailer 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 and bars rolling
mill, using at the first stage billets of 50x50 m~ to 80x80 mnm
comming from the heavy rolling mill (2Hi 1 STD 750 m DIA reversing
STD), and on the second stage, from horizontal casting machine,
for which the liquid steel will come from the 15 tons Electric

Arc Furnace.




Assuming that the 15 tons Electric Arc Furnace mi7 heve as ar
avarege 7 heats per day, the everige production I liyuid stael
will be some 31000 tons per year, and in billets it will be sa<me
30000 tons/year when the continuous casting machin for co-
operation with the 45 tons Electric Arc Furnace will be instailed
(as according to the present planes of the Asil Celik) the
problem of ucilizing the Blooming Mill will aris=, beside the
problem of heating the blooms coming from the cc caster. There
are several possible ways cf solwing this prcbizz, but befors
making any serious steps or elaboration plans cI d=-2loorernt,

an intensive market survey must be perfor-ed in crd:r to est:>-ate
the real present and future demand for special/guality steels.
when elaborating planes for the plant deve'lopmenc-mostly in crler
to utilize and blance the production units- export possibili=i: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 snops

- mediim section rolling mill (existing)

- small scale rolling mill (to be erected)

- forjying shop (to be erected)

2 shifts operation
- blooming mill
2 Hi, 1 STD heavy reversing mill

Brake down of the finished rolled product will L=2:

60 0200 tons/year, rods and light bars of dinens:ons 5-26 mm and
equivalent of other profil:s

100 000 tons/year, light and medium bars of di.2snsions 25-45 mn
and equivalend of other profilss

95 700 tons/year, heavy bars of dimensions 46-137 mm and
equvalend of other profiles

7% 000 tons/year, billets and blooms from Blcoming m 11 of
dimensions 100x100 mm up to 230x350 mm.

Diagram of material flow of one of the possible solution is givzn

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 therefore,

thay can not be concidered as one group only.

However, most of the problems which the private owned rolling

mills are facing are similar, that is to say:

- uncertain future,

- strong market competition,

- poor quality,

- relatively high production costs,

- low efficiency and productivity,

— unsuitable heating conditions,

- lack of nowadays knowlidge and know-how concerning rolling

mill technology.

According to the instaled equipment, grade of technological &nd
process advancement, three main groups of the private owned

rolling mills may be listed.

Firsz.Semi integrated mini steel work , with Electric arc
Furnaces continuous casting machines (existing or under
erect.on or consideration)

These are the most advanced plants, with real possibilitizas
to overcome the present short comings.

Second. Rolling (re-rolled) mills which entirely depends on outside
charge (billets), but with relatively modern or being
modernized equipment

Third. Plain or primitive open line rolling mills, driven by one
motor, with roll DIA not suitable to roll standard billets
100x100 mm.

A3 it has been mentioned previously the private owned rolling
mills are grouped in six regions of Turkey, that is to say:




tstanbul

tomir
- Bursa
- Denizli
Karabiik
Ankara

Most advanced are the mini semi-integrated Steel Works at lzmir
and Bursa. Some of these plants are furnished with equipment of
Eurocp2an origen o~ domestic of modern disign and munufaczura.
Some of the pl...ts may be in position to switch the prcduction
for more proritable ,that is to say,melting and rolling special
/quality steel grades, providing however, that the Steel Works
will be adequate equiped to deal with tehese types of steel.

The rolling mills locacted at Istanbul ard Denizli, are among thn=
first instaled in Turkey, and are relatively primitive, however
some possibilities of modernizat:ion and improving productivity
as well as quality of finished rolled product still exist. The

most comon problems of these rolling mills are:

- unssuitable heating conditions, reheating furnaces with very l-w
thermal efficiency 10-13 per cent.
- too small roll diameters of the first rolling stands

- unsuitable cooling of rolls.

Rolling (re-rolling) mills located at Karabik, are of thes lowest
tochnical level in Turkey. These rolling mills in most cases are
using as charge, scraped steel from the Karabix Iron and Steel
Works. This material,‘or which no technical certi-ficacte can be
given,is re-rolled for reinforcing bars, plain or ribbed. Heating

conditions without any control.

Rolling mills grouped at Ankara region, are more advanced in
comperision with tehese of Karabik, Denizli or tstanbul. Some of
themlare at the tira being,under modernization in order to
increase production and improve quality of the finished rolled
products as wzil. For one of these rolling mill "USTUN CELIK" a
technical paper concerning some aspects of the modernization-
being currently under way- have been elaborated and is attached

to the report as ANMNEX No. 5.




TI. THE CINKC KUPSUN METAL SANAY! A.S. KAYoRRL

pesponding to a special request of the CINKO KURSUN METAL SANAYL A.S.
=lant, a technical visit to the plant was paid, in ordar to estimate
possibilities of starting up with an independent aluminium derartment,

which since 8 years is staving idle.

The CIKXO KURSUT METAL SANAY1 A.S.,KAYSERY, is a fully integrated
zinc plant, with incdependant aluminium de_artment. The aluminium
departrent is escentially ccrnsisting of:

- meltina furnace

- strip continuous caster with coiling arrangement

- 4 Hi, 12"(343 rm) /34" (8€4 mm)DIA X 547 (1321 mm) reversing cold

. mill with coilers on bcth sicdes,

- stretchino :nd levelling machine,

- annealirg furnace,

- auxiliary department.

All the atove mentioned machines and facilities are adequately
equiped with measuring and control instruments. Due to market ~i:.
difficulties ,in spite ~f the fact, that the process, as well as the
equipment should b ceasidered as modern, the department has nct
been put into operation after its erection, that 1is to say, since

3 years. T=e idle staying of the department is causing the plant
-e2avy firarcial losses.

»t present, the ranacement is seriouslv pondering the possibilities
»f putting the derartment urder operation. The main problem however.
is to find market for the products of the department.

consideria the still possible market requirements for the flat
alurinium finished rolled products, w:th the thickness 0.3 to 5 mm
ané width up to 1100 mm, the followina should be mentioned.




Aluminiur plane grades:

- stripes for production of longitudinal welded pipes-main
(distribution)pipes for irragation(artificial rain; systems.

Alvminiur arades of svecial mechanical properties:

- alloy aluminium grades, mostly with high requ:-a2ments of tensial
strength and/or fatigue strength, and high elonjation.
Aircrafts industry, shipbuilding industry.

Aluminium grades of special phvsical properties:

- electrical ‘and electronic appliences, where beside suitable
chemical composition, adequate texture, as a stricture of the

aluminium products is required 2s well.

Simultaneosuly, it should be mentioned, that the best econnmical
results can be achieved, when the plant will manufacture products
"ready to sell” on the publ'ic market, for instance alumini'um pipes
for .rragatior systems(as main pipes) with all necessary and optional
accessories. In this respect, the plant can benifit alot from 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 ani
diagrames can be f£ind in a special report-ANNEX No.6
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III. DESICNING AND MANUFACTURING POSSIBILITIES FOR ROLLIMG
MILL PLANT

A= the time being, the desianing and manufacturing possibilities
for rclling mill plants in Turkev are practically limited to on=
factory, the ASMAS AGIR SANAY! MAKIN,LARI A.S.-tzMi=.

Hcwever at sore of the steel works or rolling mills, agrouws of
ergineers and technicians have been formed in order to elakorate
technical documentation far performing modernization of thre
rolling mill plants, but due to lack of excerierce in this
subject, as well as"unly one edition” of the verforraed job,such
activity can not be assumed as possibilities in cdesignizg and
manufacturing €or rolling mill plants.

On the other hand, the ASMAS AGIR SANAY1 MAKINALARI A.S. 1ZMIR.

tas been established as a modern manufacturing factory with
adequatelv organized designing office. Since about 8 years of the
factory activitv in the field of rolling mill technology, suitabl:
knowledge and expverience have teen gatkar=1 and proved in orverati-n
of several designed and installed rolling mills,

The factory got suitabl= experience in ¢é2signing and manufacturinc

of small and reiium size rolling mills with all necessary

operation and auxiliary equipment like,

- rolling mill stands

- rolling mill drives(cear boxes, pinion stands, spindles

- roll equirment(entry and delivery juieds, quardes,stripers,
rest bars)

- repeaters

- process mechanization equipment

- roller tables

- ghears

- saws

~ cooling beds

- coilers




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

concidered as modern ones, however.

The possibilities in eloborating pass designs as well as process
programmes are of present limited, and the factorv, should
performed suitable steps in order to increase its capability in
this very narrow but crusial subject .

IV PERFCRMED TRAINING ON ROLLING MILL PLANTS AND ROLL PASS
DESIGN TECHNOLOGY.

The trairning cn planing and operation of rolling mill plants and roll
pass design technology was performed on the whole project life time
and delifered in three basic way.

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

- plants conferences at the visited workes

- lectures(first at the MIDDLE EAST TECHNICAL UN1vERS1TY-ANKARA
second DEN1zLi-Private Sector Iron Steel ASSOCIATION,
third- ASiL CEL1K-BURSA

a1l 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 mill operation.

A. SEMINAR

Tte three days seminar under the Titel "MODERN ROLLING MILL
TECHNOLOGY AND ROLL PASS DESIGN, hold on Istanbul on 13 to 15 of

May 1985 was especially planed to be delivered at the end of project
activity, and after visiting.

- +wo integrated steel works

- four semi-integrated mini steel plants

- six rolling (re-rolling)mills at seven steel industry centers.
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mhe freme prograrme of the semirer has been elaborated four weeks

in advance and sent to the potential particirants after visiting the
above mantioned@ rlants, and performing on m=@st of the vizited:

steel works or rclling mills-plant conferences, with the raraging

and encineerina staff, detailed rrograrme of the seminar was elaborated.

vead lines of the programme and time schedule as under.

Tirst day: 13 of May
9-12 1: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
5.Pass design for rolling of blooms and biltets
6.Fass desigr for rolling tars and rods.
6.1.Polling of rounds
6.2.Rolling cf squars
6.3.Rolling of flats
6.4.Rolling of hexegons
6.5.Rolling of other shopes

14-17
'7.Pass desion for rolling of sections
7.1.Rolling of angles
7.2.R0lling of I beams
7.3.Rolling of channels
7.4.Folling of T beams
7.5.Rolling of rails.

Second dav 14 of May

z-12
1.The oretical aspec:s of roll pass design of sections
2.Analysis of metal distribution and metal flow when rolling
of assymetrical sections
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3. Practical quidence for elaborating, pass design for rolling
of sections
4. Some practical aspects of rolling mills operation.
14-17
5. Roll equipment
5.1. Entry quides and quardes
CoT 5.1.1. Static gquides
5.1.2. Roller quides
5,2, Pelivery q uardes
5.3. Pest bars

Third day 15 of May
9-12 1. Heating faclities

1.1, Pit furnaces

1.2. Pusher furnaces

1.3. Walking beam furnaces

1.4. Circulating furnaces

1.5. Calculation of furnaces autput

1.6. Heating processes
2. Rolling mill lay-outs

2.1. Blooming mills

2.2. Hllet mills

2.3. Open lines

2.4. Semi-cantinuous lines

2,5. Continuous lines

2.6. M.L,(Multi-lines)

2.7. Swedish-lines

14-17

3. Calculations of rolling mill outputs
4. Elements influencing rolling mill outputs
5. Pass-time diagrams
6. Examples

Number of participants - according to the “"present list"-28,
on the third day of 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 corferences were probdbly the most effective way

of upgraduating the skills and capabilities professionals(engireers
and technicions) emploveéd in rolling mill plants. This is due to
the fact, that the topics, were chiefly connected@ with the

most important and difficul 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) Karabilk Iron and Steel Works Main aspects of the conference:
- heating of blooms and billets

- cooling of rolls

- possible ways of increosing the rolling mills output

= improvements in roll poss design of some nrofiles .
Possibilities of implemencation high speed blocks and STELMOR
PROCESS LIMNES 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 STDS open line

16" DI/t 2 Hi 3 STDS open line

12"DI/t 3 Hi S STCS open line

(2) tskenderun Iron ard Steel Works Main aspects of the conferenca.
- Rolling of sections on continuous rolling mills
- Possibility of rolling billets
140 x140 mm, on the continuous billet mill, using the
éxisting roll sets
= Possibility of introducing 12 mm DIA on the continuous BEar and
light section Polling Mill




Operation at rolls
Cperation difficulties on the rolling mills
Possibility of modernization the continuous rod rolling mill

(3) ASMAS AZir Sanayi Makinalari A.S.-12ZMtIR
Main aspects of the conferencea:

Roll Fass cdesign problems, especially sliting rolling tecrnology

Design of roll equirpment
Design of rolling mill stands
Modernization aspects of rolling mills

(4) tzmir Demir Celik Sanayi A.S.-12ZM1IR
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

(5)ASiL CELIKR-BURSA
Main aspects of the conference

Process nroblems of rolling special/quality steels
improvements 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 Fabrikasi
Main Aspects 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




C. LECTURES

During the project activity three two ours lectures on selectel

topics have been delivered

First: cn 11 of April 1985 at the MIDDLE EAST TECHENICAL
UNIVERSITY-ALUXARA

Topic of the lecture

- Rolling mill technology,

- General aspects of roll pass desiagn

- Heating coonditions

- Torces acting during rolling process

- Rolling mill lay-outs

- Erection costs of different types of Rolling ills

cecond: on 29 of April 1985 at
DENtZL1-Private sector Iron Steel ASSCCIATION
Topic of the lecture
- Present world situation in metallurgy
- 2roduction costs and possibilities of their reduction
- Heating conditions and possibilities of sawing heating

energy.
- Possible ways of modernization the srmall scale rolling mills.

Third: on 8 cf May at ASiL CELtK- BURSA Topic of “he lecture

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

V. CONCLUSIONS

1. In srite of dynaric develorient of the Turkish economy, the
consumption of steel per capita is at relativelv lgw lasvel,
some 100 *GS. This indicates, that in the very next future

the Turkish steel industry will be rapidly - developed, and
theproducts will be at least doubled.
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2. The development of the steel industry may be done faster ard
with less difficulties if appropiete trained and experienced
specialists, especially on rolling mill technology and process
will be available in this country.

3. One of the crucial prchlem for evoiding shortcomings in devz=0p-
ment of the leading industrial branches is domestic production of

special/quality steels.

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

4. The rolling mills at KRarabik Iron and Steel Works(except
Blooming Mill ané 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 seems to be the best solution.

5. Production of the Continuons Billets Mill, Continuous Bars and
Light Sections Mill as Well as Continuous Rods Mill, of +he
Iskenderun Iron and Steel Works can be improved much, when
improvement (replacement) of the electronical and electrical
equiprent of these rolling mills will be performed.

6. The continuous Rod Rolling 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 rolling —-
mill operation will on the one hand increase production, and

on the secong . hand improve quality of the rolled rods, up

to the i.iternationally accepted standards.

7. The engineers and techniclans erployed on the rolling mills
are paying high intrest in up graduating there knowledge on
rolling mill technology and especially on roll pass design.




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 be limited to the

very nejt future, mostly due to competition with finished
rolled products of high quality and low prices, coming to

Turkey from the international steel market.




UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION

Post title

© )
Duration

‘Date required
Duty station

Purpose of project

Dutres

UNIDO

PROJECT IN THFE REPUBLIC OF TURKEY

JOB DESCRIPTION
DP/TUR/T7/024/11-03/F3/31.5 A .

Expert on Plahning of Rolling Mill Plants end Roll Pass
Design Technology :

8 weeks

November - December 198L .

ITDC in Ankara, Istanbul, Iskenderun and with pcssible travel
within the country.

The purpose will be to upgra.de the skills and cazadilities of
professicnals (engineers and technicians) emplorel in rollirg
mill plants to show available procedures of roll ress desixn
end aspects ¢f plants planning.

The expert, together with his counterpart from the Inéuctrial
Training and Development Centre (I72C) will te expacted to plan,
prevare and implement a training prozramne on roll pess design

and on planning of rolling mill plants,

More specifically, the expert will be expected to prepare
a traininz prograrmme as follows:

A. Planning of rolling mill planis:
Layout and d=termination of the rolling mll roll line
according products and capacity; selection of :)-'oper
wvorking stand, transfer mechz2nism 2nd motor, etc.

B. Fundamentals of roll pass design techaology
C. Detailed informaticn about the roll nass design of:

1. Anzle Secticas
2. Other sections

a) Beams
b) Channcls
¢) Rails and allied sactions

Applizations and communications regarding this Job Description should be sent o:

Project Personne! Recruitment Section, Industria! Operations Civision
UMNID0, P.O. Box 707, A-1010 Viznns, Ausiria




Q

Qualifications

Language.

Background
Information

14
~

d) Wire rods * 3
e) Special Sectionms -
2) Squares

g) Rounds

h) Rexagons

With illustrative cases conpiled &uring the preliminary
survey. . .

The above topics will be presented tsking into consideration
the recent innovations, developments and aoplications
(e.g., computer apvlications in roll pass desigm).

The expert will also be expected to:

- Supply back-up materials for the mission in the form
_of articles and lecture notes, film, slides and bcoks
which will be purchased by ITDC if the exper: can zake
these available.

- Prepare a final report, setting out the findings of tke

mission and recormendations to the Governmana*: on the
further action which might be taken.

Expert vreferably metallurgical or mechanizal enginecer, should
have knowledge and at least 10 years of experiznze on the
rolling mills technology and roll pass design technolsgy.
Besiies, he should be capable of training engine=rs in-class
and in-plant.

English and/or Cerman

1. The proper roll pass design provides for steady condizinns
»f processing and ensures high quality of the rsiled producis,
as vell as the most favourable tachnical and econcmical
charvcteristics of the production. Sizing of each roll=d
shape should be in keeping with the principles of the ziven
metal rolling mcthiod and with the design fellu.es ol the
given rolling mill. Because the roll producis are used asz tre
basic materials in the industry for the purpcszs of construcsicr
end machine design. Rolling mills have a ccrnsideradble past in
Turkey. There are, 3 intezrated steel plants 2213 cvar 2290
(two hundreds) smell-scale rolling mills (czpaczity: 2,000 ton -~
250,000 ton/year)

2. ITDC conducted 2 series of complementary prczrasmes in the
field of rolling mill and roll nass desim iechnology in
1981 - 1992, 1083 in Izmir in Furea and in Is*endarun to
improve the rolling mill practice in Turkish industry and
to enable the rolling mill engineers or techknicians ¢o
better carry ou’. their Jobs.

3. Upon demand coming from industry, this training pronsrammes
about roll pass desipgn technology which is surely one of
most impo-tant chapter of rolling mill technolegy will be
repeated. Additionally, the most recent develsrment in roll




pass design tachnology and bplanning of rolling mill plants
will be explained in thls progracme, e. g., computer
programming of roll pass ‘design.

The theorectical background and practical knowledge of the
engineers and technicians about roll pass design
technology is insufficient in Turkey. This training
prograrme is aimed to fill this- vacancy uo to a certain
level. .

It is expected that about 30 engineers will participate.
The trainees will be technicians or engineers who have
attended the previous ITDC courses in rolling mill tachnology
and are in charge of production in rolling mill firms.
Besides, the counterparts who havz the theoretical
background will be traired to conduct the same programmes
in the {uture.

The Industrial Training and Development Centre (ITTC) is

& Joint project of Turkish Government and United liations,
rendering training and consulting services to ths Turkish
industry. The aim of ITDC, at highest level, is t¢ uzpzraie
the skills and capabilities of professionals emplcy2& in
the industry, hence to contribute to the nationzl sconcmy.
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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 IRON AND STEEL WORUS on 15-16 April 1985.

The persons met of the factory where :

Rolling Mill Plant Director Mr, NURCLTIN SUNMEZ, Managers
of the particular Rolling Mills. Summerized discution have
been held with Deputy General Manager, Technical Manager.

3. Rolling Mills of the KARABUK IRON AND STEEL WORKS essentially

consists of :

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

28" (711 mm) DIA 2 Hif 3 STDS Open line Mill.
16" (406 mm) DIA 3 f1 3 STDS Open Line il
12" (305 mm) DIA 3 Hf 5 STDS Open Line Mill
450/260 mm DIA Continnous Rolling Mill.

2.1. 34" (863 mm) DIA 2.Hi Blooming Mill, is a relatively modern
constniction with sicdeguard manipulators on both sifz2s and

tilters on front sicde.

Heating of ingots in pit furnaces. Production per year some
5380 000 tons of carbon constructional and structural steels,
rolled as blooms of five baisic cressectional dimensions. -

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

mm and four box type grooves,

The adopted pass sequence is the main reason of mony defects
accuring on bloams as well as on billets and other Iianisied
rolled products. Therefore the rejection ratio of blcoms,
billets and fimshed rolled products (when the Karabikx
semtfinished product are used) is high. Aother reason
depreciating the quality of the rolled products, are the
uncontroled heating conditions, whot (as it has been observed
in mghy instances) leads to burning the surface of the stock
(irgot, bloom or billet-as the case maybe) being heated.




The adopted pass sequence on the blooming milk is characgerised
by initiating rolling the bloom on bullhead with 8 passes with-
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 chared,in order to produ.e blooms a:d
billets of accepted qualify, the following general remarks

on rolling process of ingots can be considered z:. taxen as

general guidence.

"
The ingot as c@ast, has usually very coarse strucfure with
marked trans-crystalizaticn 2ones and it may ke to some extenrt

porous, due to blowholes in some areas.

The funciion of the early passes is to remove :-: sc:lecf tine
surf@ces, eliminate the taper, break cown the corsa struciura
to more worxable one, densitise tne amatrial by clcssing up
internal blowholeé, and by a geieral compacting, due to the
applied pressure. The early treatment should be gantle, with
a reduction in orea of some 8 to 14 percent, whicih may be
increased as the sequence proceeds. The functios of the miile
passes of the schedule,is to give as speedy reduc:cion as
possible e.g. up to 25 percent, witnout leading to defects
such as Teps from overfills, cornmer cracking, surlacs
cracking and surface seams. The final passes s2rg2 &3 give 2
product oi the size required within the limits cf accuracr
deranded in each case and hance tiie draught cn t..z .ast 2
passes may be small e.g. less tiian 1C per ceat., if a Ligh
degree of accuracy is required, cut if shape and exact size
are not critical, high reductions may be maintsred to the

end of the schedule.

Too much deformation initially, may lead to surface defects,
.and once these are formed, they can only be removad by dressir.j
the bloom after rolling or cy =wasili neating to scaiz of some
shallow defects. Both methods rzduce the yield, and increase
the cost. If the stock is worked without. turning up for
several posses, tensions will be set up in the side surfaces
due to 'spreadinq and differential elongation of the surface
and the center. The latter results from lack of work

penetration
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This causes craks on the faces, so it is- advisable to furn
the stockof interwals, 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 willi 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 protfct the corners aginst cracking.
Detailed information and data,corcerning pass design or grcoves
as elaborating schedule of sequence for rolling on bleocmin;
mills,can be fined in the notes.elaborated by the author ca
the head line "Priﬁciples of rolling, part one Roll Pass
Design” which is available of SEGEM-ANKARA

28" (711’ mm) DIA, 2Hi, 3 STDS open line. This rolling mill
is closely connected with the 28* Blooming mill, and is now
mostly used for cogging of billets. The roiling mill has
two seperate DC drives, which makes the op=2ration very
flaxible.

Such rolling mill, when adequate heating and cooling
facilities are instaled, can be effectively used for rollinrg
of special /quality steels. Finished rolled products of
scecial | quality steels are used as charge for forging
(drop and die forging) production of seamless tubes,
manufacturing of machine parts etc. Cperation of the rolling
mill may bé very flexible, due to electrically operated
screw-down of two of the three stands. But unfortunafely)the
rolling mill is moOstly used for cogging of billets of pl,in

carbon steels.

No operational protlems 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 common problem
(axcept the’continuous rolling mill) on Karabik mill plants,
the issue will be discused in seperate item.
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2.3. 28" (711 mm) DIA 3 Hi 3 STDS cpen line. This heavy roiling
mill, being a typical design of the 30 th of this century,
is used for rolling variety of medium and heavy sections.

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
trawelling tilting t;ble with manipulafor for standes No 2
and No 3. These facilities are limiting the output of the
rolling mill, cosing as well some operational problems.

No proceéé prohlems have been mentioned,and during short
review of the presently used pass designs, 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 miil can be modernised, however, in order to
reet present requirements ;as for as modern rolling technology

is concern.

The following are to be obserwed.

- erection of new reheating furnaces.

- instalation .of tilting tables with manipulators
instead of the present traveling table, N

- 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

skids are recommended)

Such modernization will anable significent increase in
production - depending on the product-mix , up to
4000 000 tons/year on 3 shifts operation of the rolling

mill.




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 complex,
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
eééh of the furnaces can be used for each of tne particular

rolling mill in cross combination.

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

light and medium sections. Rolling mill output daspending

on the product-mix, 5 + 8 tons/hr. The rolling mill is
operated manually. For cutting the rolled stock to
commercial lengths, pendulum not saw is a-dactsd, and for
cooling, plain skid type cooling bed is preszntl} uncéer
operation,No proces and pass design problems Lhave been
reported. The used paés design and roll equipment is a
result of many years practical operation of tiie rolling mil_l.

2.5. The 12" (306 mm) DIA 3Hi openline, practically consit
of one 16" (406mm) DIA 3Hi cogging stand and five 12"
(306 mm) DIA 3Hi STDS in line. Production programme
mostly round bars. Rolling mill out-put, cepending on the
product-mix 8 « 1l tons/hr. Rolling mill operation is

mechanized to some extend, by means of repeaters, che

leader ovel is repeated manually.

The rolling mill is facing some process problems, mostly
due to overfilling the finisher round. After checking the
p;ss design of the 5 stands openline, it has been found,
that all the passes (leader, strand, preciding passes) are
overfilad. Thes means, that the square comning frem tiz
cogging 16" 3Hi STD is to large. Taking this into account,
if has been recommended to change the pass design 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 recommended :

16" (406fmm) DIA 3 Hi cogging STD
box-oval-square-oval-square

First pass of the 12" (306mm) DIA open line, gothic.
Positioning of the passes as under.

NN\

v

In this case, opération of the stand can be mechanized by
using : in front drop-oletes, and in the reare tilting

table.
Pass schedule on the 12" (306mm) DIA 3Hi,

S STDS open line, except the first pass, as up till now,
in square-oval sequence.

In >rder to increase the rolling mill output,as well as to
impriive 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 NO 4 and No 5 should be changed for modern ones
of robust consruction -or standless, with rolls on rolling
bearings and universal speendels for rolls'®’ driwing.

After modernization of the cooling ked, with possibilities
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 / quality steels,
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Schematic lay-out of the rolling mill ofter modernization
is given on the atteched sketch.

The 450/260 mm DIA continuous rolling mill, is to some
extend a modern onre, with possibility of rolling bars and
rods.

For rolling of bars,the rolling mill consists of three
continuous groups ,two stands open line with rapeaters

(for eguatization of crosssectional dimsasicrs),an:

f -nishing group with horizantel and vertical stands.

For rolling of rods, separate finishing group ( an old type
D=MAG rod's blok) is instaled. No cooling facilities, like
TZLMOR, for rods' leaving the finishinc stand ars foraseen.
The last is the almost only one se@rious disaciantage of

the rolling mill.

No process problems, except poor quality of billets, have

been reported. .

As it has been mentioned, the arr@nrem=n: Z:r- rolling and
cooling of roés is on obsolete one, but its reslacement

or rodernization should be connected with general golicy

for rolling of rods in Turkey, or of least of the Iron and

Steel Works Establishment. The requirement for rodé is in

Turkey high, and will grown 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 0C0 - 700 000 tons/year)
Second-modernization the rod rolling and

cooling facilities of the Karabiik
continuous rolling mill.
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The second possibility may be .naterialized at ones, by
buyin relatively new and not expensive second hand, two
MORGAN BLOCKS will STELMORS'.

Such instalation will double the Rolling Mill output,
when rolling rods', securing simul:aneously the quality
up to intsrnational starniard (prowiding,that billets of

aceguate quality will be avaiilakel).
Cooling of rolls,

Unsuitable cooling of rolls, is (except the continucns
rolling mill) a common practic of Karabiik rolling mills.

It should be stressed, that insu ficiz=nt cooling of

roils, is creating fire craks and than, the life time of

the rolls is decreased (neccessity of deep grooves' dressiny
to elimirate the fire cracks). Wihen the fire cracks are

not to be romoved by dressing, nst cf craks is consolidated,
and scme particals of the groove are fallen out. In ctaer
case the crecks are deepening creating the danger of

breaking the roll.

B8y introducing the right cooling system, the roll life
time can be increased up to 30 per cent.

The wate1r supply should be placed on the out going side
and directed to the pass being used.

The speed (pressure) of the water given cn tle roll should

groove of the pass. When the speed (pressure) of the
water is high, lot of water is reflected from the bottom
of the pass (qroove) or roll, not absorbing the hezat from
the roll. when the heat is not atsorbed by water, fire
creks are formed immediatly. Schéematic arrangement of
cooling system for rolls is given in tnhe aftatched skatch.
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4. CONT.USIONS AND 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
bloons, billets as well as finished rolled prcducts,
when for rolling, the Karabiik origen blooms or billets

areto be used.

2. .The cooling systems of rolls on the rolling mills must
ke improved, in order to increase the life time of the

rnlls.

3. Heating conditions of the rolling mills, especially of
the 3Hi: 28" 3 STDS open line, must be improved.

The existing reheating furnaces, due to not controled
heating process, are on one hand,diminishing the quality
of the rolled products, and on the other haud increasing
the production costs, due to very low (practically less
than 10 per cent termal efficiency of the furnaces.

4., The output of the 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 skxids and manipulators on raar
side of STD No 2 and No 3,
- rebuilding of cooling bed.
5..By instalation a reheating furnace for the 238", 2Hi,.
3 STDS openline, the rolling mill will be in possition
to deal with specialy quality steels. Utilizing this
rolling mill for rolling special quality Steels,
instead as at the 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" (306rm) DIA 3Hi, 5 STDS
openline, to wto independent drives,

- Full mechanization of the rolling line operation,

- instalation of new cooling ted

- 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 mm 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 production

costs requirements.

One of the possibility is to instal two MORGAN TYPE BLOXS
with STELMOR LINES.

Selecting the above mentioned equipment as second hand
(beinyg in good technical state of course) the instalation

cc9ts may be relatively low.

Such instalation can dooble the rooling mill out.put when
rolling of rod will be in guestion, simultanensly

securing the quality of the rods' up to intarnational re-
guirements (standards) -providing that billets of suitabla

quality will be available.
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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 1ISKENDERUN
IRON AND STEEL WORKS on 22 to 26 April 1985,

The persons met of the plant where :

Technical Director of the works Mr.

Rolling Mills Plant Director and managing staff of the Rolling
Mills Plant. ;

The Rolling Mills Plant of the 1SKENDERUM IRCN AXD STZE
WORKS essentially consists of :

*

- continuous billet mill,

- continu.us bar and light sections mill,

- continuous rod mill,

- continuous medium sections and bar mill(with universal

stands) -under start-up period.

The continuous billet mill and the continuous medium sectionsz
and bar mill, are charged by continuous casting tillets (CC
billets).

The continuous bar and light sections mill, as well as the
continuous rod mill, are charged by billets 80xc: which ars
rolled on the continuous billet mill. The CC billets are

of the following basic dimentions:

260x340 mm
260x260 mm
200x200 mm

Continuous billet mill.
The production programme of the mill are billets of dimensicns:

80x80 mm
100x100 mm
120x120 mm
130x130 mm
150x150 mm

For export billets of 140x140 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 plcned capacity, however. The problems,

facing at present the rolling mill, are predominatly T
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 140x140 mm

using the existing roll sets (for rolling of billets :
100x100 mm, or 120x120 mm, or 130x130 mm, or 150x150 mm).
After examination the pass design for rorling billets of the
above mentioned dimentions, a proposal for using the existing
set of rolis for rolling of billets 150x150 mm, in order to
roll billets 140x140 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.

_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

- flates 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. The ro.iing mill, with the rolls DIA of 320 mm, of
the finishinc train, is not efficient for rolling of 12 mm
DIA bars. Furthermore, due to difficulties in operation of
the cooling bed with speed-of the delivered bar- more then
13m/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 1is *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
subjacts of precised (synchronized) operation of the rolling

mil! are :

- speed adjustment and correlation between rolling stands
as well as groups of rolling stards,

- 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 thousahd times a day, a proper and reliable
functioning of the equipment is one of the most important
factor of the rolling mill operation.

Such operation however, can not be achieved using old
fashioned electronic equipment with relays and switches as
logically operated elements. For such purpose, nowadays in
Common ucfe 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 cross 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 " A", As a result, the speed of tne
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 100x100 mm,
the proportional increase of the finishing stand speed will
se 1.56. In such a case, the cutput of the rolling mill can

be increased up to 1.4 times that is to say 40 per cent.

But in the case of the lskenderun 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:zse
of the rolling mill output will be limited to some 10 per

cent only.

In order to eliminate as much as possible rolling of billets
80x8) mm on the continuous billet mill, as well as to increa::
the output of the continuous bar and light sections rolling
mill, the management of ISKENDERUN IRON AND STEZL WCRKS askac
to elaporate pass design for rolling of bars 12 mm DIA, using
billets 100x100 mm. Responding to the request, adequate pass
design has been el sorated and is attached to this report.
Full set of drawings (passes) with pass schedule data sheet-
operation- has been handed to the management of the Rolling

Mills Plant at the end of the visit.

Continuous rod mill.
The continuous rod mill, is a four stands rolling mill, a
concept of high output rod mills, whica are in comon use

since 50 years.

For about 20 years -up to the end of 63th- progress in
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 finishinc
group of stands) and replaicing the Edenborn coilers by
coiling machines (wvertical or horizontal) and coiling the

rcd on moving transporter. These improvements make possible
to increase the rolling speed up to 80 m/sec., and finally

to get an output of a four stranAg rolling mill, some

800 000 tons/year, when rolling rod:s 5-12 mm DIA. Theoretical
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 somre
450 000 tons/year. However, the practical production achie-
vements of the Iskendérun 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:s
Rolling Mill.

In addition to the abové, the rolled rods can not meet the
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 t.olerances,
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= finishing

group.

The quality problems are mostly related to the used coiling
éystem. The typical quality imperfections are :

- high percentage of scale, up to 3 per cent in comparison

of 1 per cent as an international standarg,
- differences in mechanical properties along the coiled rod,




2.4.

-6~
- metallographic structure un convenient 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 eleczrical
equipment for a modern onez

b) replacement of the existing finishing group of stands and
Edenborn Coilers by a modern non-twisting block with
Stelmor coiling and processing line(may be seconé hand
equipment)

c) introducing into rolling practice billets of 100x100 =m

in cross sectional area.

All the above mentioned improvements will enable :

- increasing the rolling speed up to 42 m/sec, simultaneously
increasing the rolling mill output of scome 40 per cent.

- improve tolerances of the rolled rods up to requirements
of international standards.

- improve the quality up to actually accepted standards.

After concluding the atove mentioned improvemsnts the
continuous rod mill should easily produce some 6C0 0CG tons/
year of rods 5-12 mm DIA.

Continuous medium sections and bars mill.

The continuous medium sections and bars mill is a modern
design with universal stands for rolling of sections and
edging passes when rolling of flat bars is in question.
Output of the rolling mill, depending on the product mix sone
700 200 to 800 000 tons/year.

At present, the rolling mill is on the start-up period,

and trial rolling of different sections.

In spite of the modern design, some improvements, mostly

conrected with the process may be recommended.
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- improwing cooling of rolls with simultaneous decreasing
of the supblied gquantity of water,

- better f:xing of rest bar,

- precise adjustment cf entry side guides.

According to the contract,the know-how for rolliig mill
operation contains only »ass design for few sections. For
others (sections) completly new pass-designs must be
elaborated. In ordar to reduce the possible cacses it is

recommendas to order the needed pass desigas i & specializ

W
4

consulting office or other specialized instituticns.
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CONCLUSIONS AND RECOMMENDATIONS

1..In order to increase productivity and output of all the rolling
mills —-at ISKENDERUN IRON AND STEEL WORKS- production Tl
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 particular rolling
mills) is very low, and not economically justificated. As an
example, rolling of bars 12 mm DIA on conzinuous bar and

light sections mill can be mentioned.

2. Relatively low production of the :

- continuous billet mill,
- continuous bar and light sections mill,

- continuous rod mill,

is caused mostly by improper operation of the electronic and
electrical equipment ( and to same extent mechanical equip-

q rent as well) which can be considered as obsolzste.

S-'stematic replacement of the above mentioned eguipme:-t,
c.yht to be performed as soon as possible, in order to creat2

possibilities of increasing production of tne rolliry milis.

3. In order to increase quality of the rods and output oI tne
continuous rod mill, long term modernization of this roiling
mill ought to be elaborated. The main items of such

modernization are as under:

- replacement of tre present electronical, and par- of
electrical equipment,by modern ones, including paneli type
integreted systems and processors,

- replacement of the present group of finishing stands 2and
Edenborn zoilers by modern non-twist blocks and Stelmor
coiling and processing lines.

- introducing as a charge, billets of cross-sactional area
100x100 mm.
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In order to mininize the possible ctsses 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.

At the time being, for the contiruous medium secticns rolling

mill the following improvements are to be recommenced:

- improving cooling of rolls with simulateneous decreasing
of the supplied volume of water

- introducing the lubrication system for hot ro.ling(leader
and finishing stands only)

- better fixing of the rest bars

- precise adjustment arrangement for entry guides.
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ANLIII NO: S

Jan J. GAWLIVOWICZ
UNIDO Consultant
Courterpart : Ali Han, met.Enc. (SEGEM)

TECENICAL PAPER
cn some questions which arised
during technical visit to

USTUN CELIK
Malzeme Imalat ve Montaj Sanavii A.S.
11 April 1985

1. Calculation of reheating furrace dimensions of the USTUN-
CELIK. Bar and Rod Rolling Mill under reconstructicn.

The Rolling Mill output after performing the modernizatic:
is considered to be 250 tons/one shift, that is to sav
31.25 tans/hour.

The reheatinc furnace out-put should be at least 10% higher
than the average rolling mill out-put. This is in order
tc secure srocth rolling mill operation.

Due to +the above the out-put of the rehea*ting furnace
should ke not less than 34.5 tcns/hour.

Calculation of the reheating furnace dimensions is based

¢n the follewinc formula :

OF = L -B -9 .y.n (tons/hr)
1000

where :

)

OF - Furnace out-put (tons/hr)

L - Length of the furnace hearth (m) calculated
from medium of the combustion gases exhaust to

the discharging place




B - wWidth of the furnace hearth (m)

q - Permissible unitary loading of the furnace hearth
(l(‘:_r/m2 . hr)

y - Coefficlent of the rolling mill yield

n - Coefficient of the hearth utilization, camputed as
ratio of the real (used) to the maximum
permissible charge (billets) length.

The termissible unitary loadinc of the furnace hsarth "g"
is to be taken according to the kind and charge (billetes)
thickness, way of heating and steei qrades. Values of the
per=issible unitary loading, taker from the industry

oractice are given below.

Chacge Way of Plain Carben Hicher High
- . Luality and

Tyre Feating Carbon Iow Alloy Allcy

Insots l-Side 160-21¢C 110-150 70-100
2-Sides 230-400 190-270 110-130

Semi 1-side 200-300 140-230 80-142

Procucts ,_siges 350-600  230-400 140-250

(Blooms

8i{1lats)

e

3.7 = the widtnh of the furrace hearth should ke scme 3.5 m.
Therz2Zcre the length of the reheating furnace can be

calculated as :

o . 1000

53.q.v.n

(m)

L =

where :




O, - 34.5 tons/hr

B--3.5m

q - 300 kg/m2 . hr
(taken from the above given data)

y - 0.95 (coefficient of the rolling mill yield -
assumed)

n - 0.85 (ratio 3:3.5)

then :
L = 34.5 . 19000 = 12.95
3.5 , 3000, 0,9 . 0,85
L = 43 m. ~

Such length of furnace can not be accepted, so two rcws
furnace of the following hearth dimensicns shoulé ke

selected :

wWidth 6.8 m
i Length 22 m

But there is a question, whether rollirg mill of such
constriction can reach producticn at 31.5 tons/hr. After
only a rough estimation, the possible out-put of the
rolling mill after its reconstruction is to ke evaluated
as not more than 20 tons/hr.

In this respect, the dimensions of the furnace will be
when selecting on row furnace : '

» 20 bons/hr

Op

B =2 3.5m

q = 300 kg/m® . hr

y = 0.95

n = 0.85

. 20 . 1000 - 2489

2,5 . 300 .0,9 . 0,85

L-zsmc




For the pusher type furnace, the length 25 m can not be
recommended, due to possiblé difficulties in pushing the
charge through the furnace (pcssibilities of billets
piling). Taking the above into account, two rows furnace
of dimensions of the hesarth as under should be selected :

Width 6.8 m.
Length 13 m.

But in order hot to lock the further development of the
rolling mill, the furna:e should have 2n out-put of scre
30 tons/hr. ’

In this respect, the dimensions of the hearth of the two
row pusher type reheating furnace will be

Width 6.8 m
Length 18 m.

The presented type of furnace, with the fron: and side
bFurners is not to be recommended. Better heating conditicns
will be achieved w'*h two tones furnace and additionally
instaled flat-flame burners on the roof at the pre-heatinz
zone of the furnace.

A general concept of such furnace is given on the
attached sketch.

2. Steel grades recommencded for rollers of the entry roller
guldes and delivery twisting rollers.

A. Recommended Steel Grade

Denomination acec.to DIN STD
" X 30 WCr V93

Chemical composition

(o Mn Si Cr W N1 v [ P S
0.3 0.2 0.3 2.7 9.0 L.5 0.3 Max0.03 Max0.03




Heat treatment
Quenching
(to be performed after machining but before grinding)

Temperature 1050°% - 1120%
Hardening medium - 0il
Hardnes min. 45 HRC

B. Mccepted - kut with less life- tima

Denomination acc to DIN STD

55 NiCrMo VG

Chemical composition

C *n Si Cr Ni Mo P S

0.55 0.7 0.2 0.7 1.6 0.25 Max 0.03 Max 0.03

Heat treatment
Guenching
(to be performed after machin3ng but kefore ginéing)

T.:mperature 820°% - 860°¢c

Hardening medium - 011

Hardness min. 45 HRC
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ANNEX NO:6

AN J.GAWLIKOWICZ
UNIDO CONSULTANT

REPORT
on

TECHNICAL VISIT
to

GINKO KURSUN METAL SANAYL A,S.
KAYSER1

Paid on 19,.04.1985




i. Technical visit, orcanited oy the meanagement of SEGEZN, Ankara,
and basing on the manacement aprroved of the CINKO KURSUM
{ETAL SAL~YY A4.S5., KAYSERI, was paié to the abcve mentione:z
fullyr integreced zinc plant, witlh indegpsndent aluminium
cepartment. T.:e person met of ti.z piant was, Assisternt

General Menager, Technical Director INR. YASAR CANLR.

2. The C2NKO KURSUN METAL SANAYT A.S. KAYSERD is a fully
inteyrated zinc palnt, with indesendant aluminium decartmen:.

The zirnc plant, being a modern factory, is under normal
productiorn. operation, reaching crocdaction Tfiqures accoriing

<o the possibilities created by chcniical composition cf the
e burder. rinished products, zinc bars, of all reguired
alloy grades and quality grades, jointly with ultra gpurre zinc
some trials of producing zinc sheets have been perfcrirel,

but éue to lack of market in Turkey for such sheets, th:

production was suspended however.

The aluminium department is a completely independent one

and essentially consisting of :

- melting furnace,

- strip con tinuous caster with coiling arrangement,

- 4Ei 13"(343 mm) / 34" (864 mm) x 54" (1321 mm)
reversing cold rolling mill with coilers on
both sides

- Strethinyg and levelling mechine

- anneeling fuirnace

- auxiliary department

The melting furnace, being adequately ecuiped with measuring
and control instruments is capeble to melt all required

aluminium grades.

The strip continuous caster is in a position to cast strips
of width wup to 1100 nmzwidthfthickness 3.17 + 6.35 o, and
coil size 1270/805 mm. Casting speed 0.5 - 1.5 m/min.
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Maximum coil weight(reffering to zinc) 9 ton. The max. entry
thickress (¢zuce) for the 4 pi reversing ccld rolling mill

is €.35 mm.

The rin, rol:ed thickness (gauge) 0.25 mm. The thickness of

0.25 mm with working rolls of 343 mm will ke diffucult to

octain, and siould be ccnsidered rather as an extreme possibility
of the roilir: mill,practical min thicxness (gauge) will be

Sorie u.2% mm,

Rolling speed 0-138 m/min and 0-366 ~i/min. max coll OD 1270 mm.
Core PIA 478/5C8 mm. The rolls may be subject of dressing
(grinding) up to 8 per cent of OD.

The rolling mill is furmished with closed medium cycle, for
process labrication and cooling, with all necessary filtration

and regeneration devices.

The rolling mill is equipped also, with the all necessary up

to date measuring and control devices like ;:

- temperature measuring of labrication and
cooling mecdium

- dust (smoke) indicator,

- strrain gauge loadmeter .

- thicxness (gauge) constance measuring
(on ths whole strips' width)

~ rolling speed indicators

- front and kack tension indicators °

- coi. diemeter indicators

All the measuring and control devices anable automated or
semi~-aufcrated 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 (grinding) of
rolls, both working and back-up as convex or concave.
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2. Due to market difficulties, in spite 6f the fact, that the
process, as well as the equipment of the aluminium cderartment
should be considered as modern, teh department has not been
put in.o ogeration after its erection, that is to say, since
8 yesars. The idle stoaying of the depertment is cousing the

plant neavy financial losses.

At present, the management is seriously pondering the
possikilitizs of putting the department under creration.

The main trcbiem however is, to Zind market for the products
of the cepartment.

It is obvious, that the market for aluminium strics or sheets
in the range of thickness (gauge) 0.3 to 5 mm exist in
Turxey, but is captured by other procducers, however, and
therefore, it is impossible to enter the market directly.

3. Corsidering the still possible market requirements for the
flat aluminium finished roiled prcducts, with the thickness
0.3 to 5 mm and width up to 1100 mm, the following should be pe: -

tioned :

Alurinium plane grades

- strips for production of longitudinal welded pipes- main
(distribution) pipes for irragation (artificial rain) systems.

Aluminium grades of special mechanical properties

- alloy < uminium grades, mosthy with high reguitements
of tensizl strength and/or fatique strenath, and ..igh
elongation. Aircrafts incdustry, shipbuilding industry,

autorotive industry.

Aluninium grades ofspecial physical properties

- electrical and electronic appliences, where beside suitable
chemical composition, adequate texture, as a structure of

the aluminium product is required as well,




cirultaneously, it shculd be mentioned that the hest
econorical results can be achieved. when the plant will
manufacture products "ready to sell" on the éublic market,
for instance aluminium pipes for irragation systems (as main

pipes) with ali necessary and optional accessories.

I» this respesct, the plant can benifit alot from the modern
system cf manufacturing for, the production cests will be

~

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

The domestic market, as well as the market of neighbouring
=contris for foil of thickness 0.04-0.10 mm used for

household porposses. (mosthy wraping of food) should becarefully
clserveéd. when the market will be going to developred, it will
be profising to instol an additional, cold rolling mill with
working DIA of some 40-60 rm (a MKW 4 Ei rollinc mill seers

to be the most suitable one) in such a case, slitting line for
foild and packing machine or re-realing machine ought to ke
instaled as well. Aluminium grade for this purpose is the

plain one and the continvously cast sfrip may bhe the thinest one
(3.17 mm) with 7 tc 19 reversing passes to be rolled to 0.3mm
on -he existing 4 Hi mill, and than with sore-5 to 7 reversing

passes on the additional 4 Hi mill to some 0.04-0.08 mm.

4. In order to elecidate a little bit more the production
of longitudinally welded aluminium pipes for irracation
systems, a r.aterial flow diagram and hypothetical
orrangement of eguipment are given in the attached charts.




CONCLUSIONS AND RECOMMENDATIONS

IO

The aluminium department of the GINKO KURSUN METAL SANAYI
A.S., KAYSERL is a modern one, ktased on adwanced thechnolcgy
which permits low poduction cost for manufacturing of
aluminium strips in the range of thickness (gouge) 0.3 to

5 mm and width up to 1190 mm.

I
From the technical point of view, there are no obstacles in
starting up the departments operation, but of the initiai
stagz, technical assistance of experts acquainted with

operation of such equipment will be necessary.

Before taken any decission on starting up with operation of
the aluminium department full market research for the possiktle
scope and range of products (either semi products)

- aluminium strips, sheets or foil-either ready to sell”
products - irragotion pipes for instance).

Baising on the results of market research full feasibility
study on the start up undertaking and further operation ‘
of tre department ought to be performed.

The faasibility study, should give univocal answer, for
the further destiny of the plaat's aluminium deparl.eat
and its future role in the plant's economy svystem.
Procrastination with the final decisicn, as far as the
future of the aluminium department is concern, will create

only, not necessary continuous financial losses.
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