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Introduction
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i History of hotrolling L ——

first experiments at rolling iron Tin plate
i Definition of hotrolling andtypes s TR p—— Gaite  akwhin  inFonpes
. . Hanbury
u Termln0|Ogy 1761 i Pt DI oo e Barron raares
: ; i Polhem
(i Hot rolli ng processn details 1750 A patent was taken polishing and  Thomeas Blockley
folling of metals
U Sectionrolli ng 1766 Another patent was granted Firs tandem mill  Richard Ford  in England
U App||cat|on5 1783 use of grooved roll for rolling iron bars Modern rolling ~ Henry Cort :::Lzmm
(i Simulations 80 UL LG :,’L";"'t""m ;i:nsm
rals in lengehs
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Whatis rolling? Hot rolling

Plasticallydeformingprocesof metalby passing A metalworking process

throughtherolls occursabovetherecrystallizatiortemperature

It providesthe high production while cold rolling occursbelowtherecrysallization
Basiclydivided into 2 stages temperature
Hot rolling

Cold rolling

Aim of thehotrolling Productsof hotrolling

Flat products

Elimination of castingot structuredefects
Long products

iningth i h i i it
Obtainingtherequiredshapedimensionsandsurface G
quality of aproduct

Specialityproductssuchaswheels rings bars
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Typesof rolling process Shapedrolling or SectionRolling

0 Contiruousrolling

0 Transverse rolling . . . : .
: : : process using a series of forming rollers in a continuous

( Shaped rolling or section rolling

i Ring rolling method to roll the metal sheet to a specific shape

0 Powder rolling

( Contiruouscasting or hot rolling

i Thread rolling

A variety of sections can be produced by roll forming

. =y =)
A varletyof rolled sections Terminology

SemiFinishedProducts

(' Bloomis the product of first breakdovef ingot (cross
sectional area > 230 &n

U Billet is the product obtained from leurther reduction by
hotrolling.

(cross sectional area > 40x40 Am

i Slabis the hot rolled ingof(cross sectional area > 100 cm
cand wiith a wiidth O 2 > t-h
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Mill Products

0 Plateis the product with a thickness > 6 mm

Bloom Billet U Sheetis the product with a thickness < 6 mm and width > 600 mm

0 Strip is the product with a thickness < 6 mm and width < 600 mm

Rolls Ringrolls

Composite R

i Composiie Seéte. Ll . o 5
MI" RO”S o ;_/@: - Ringrolls are used for tubelling,ring rolling.
Mill rolls consistof 3 parts frr——
Holiow. ) / . . . _— i .
i Compositeoll drre o - Ring rolls are made apheroidizedgraphitebainitic andpearlitic matrix or alloy caststeel
base
(i CompositeSleeve
\
U Hallow
Cantilevermill roll Tubemill roll Universalroll
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Rolling mills

- A machine or a factorfor shapingnetal by passing it througbllers Modern RollingMills have
- A rolling mill basically consists of
rolls Very rigid construction
bearings Largemotorsto supplyenoughpower(MN).

i i Successivestandwf alargecontinuousnill
ahousing for containing these parts

adrive (motor) for applying power to the rolls and controlling the speed Engineeringdesign

Skills

Hugecapitalinvestment

Manufacturingof Hot Rolled Process 1ststep:HeatingandHot Forming

First stepHeatingandHot Forming Theheatingtemperaturelependshesteel
characteristi@andRolling processequirement$o

- Thefirst operationof anyhotrolling process iheatingof the stockto ensurahesteelquality andyield.

the properdeformationtemperature

- Theobjectiveis : During heatingandhot forming, scaleformsonthe

stocksurfacewhich mustbe systematicallyremoved
reducemetaldeformationresistance Descalingcan beformedmechanicallyor buy

improveinternaltissuesandperformance sprayingwith waterunderhigh pressure

- Themain purpose facilitate therolling process.

to improve the ductility
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1st stepHeatingandHot Forming 2nd Step: Rolling

- During Rolling, deformationof materialoccursbetween
diesin theform of rotating drivenrolls.

- It is a stationary

- Stationarymeanghat adeformatiorzonedoesnotchange
its positionin time.

- ThetransportingorceduringRolling isthefriction
betweerrolls anda processednaterial

2nd Step: Rolling

(U Hot Rolling iscarriedout usingvarioustypesof rolling

TEMp
(Avg: 75%)

mills. uen
g

fighs

U Theselectionof appropirateolling technigess made ;;;3%
: . ettt
accordingo particularhot-rolled product $5E




3rd Step CoolingandFinishingCooling

- After Rolling, differentcoolingmethodsare
availableaccordingto the producttechnical
requirementndcharacteristiof steel

- Coolingmethodscommolyused are
watercooled
air-cooled
stackcooling
slow coolingamongothers

- Thefurtherstageof theproductionprocessarequality
control marking piling andpreparatiorfor storageand
transportatiorsomehot rolled productsarecoatedor
protectionanddecoration
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Finishing
- Fortherequiredgeometricproductfeatureso

be obtained somefinishing andheattreatment
operationsarenecessangafter hotrolling.

- Typical finishing operationsare:
coolingstraightening
sizingandsurfacecleaning

Secor ing Blast cooling
o _
Finishirg stands
Soft qyr amic / " =
reductior Crop shears

F 1=- 4
Sy
/ % //a \ /
De n ’tl-—z. ction
[ % ////////// p
Turrel furnace Hested trancer table f

Roughing stands
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Sectionrolling Sectionrolling
Section Rolling Hot Plate Roling
Final Product Long Product Flat Product
Surface Healing At the end At the beginning
Roling Mills 1 mil 6 sections 1 mil connected to the
cylinders for turning
Number of repeated | 17 5
rolls
Cutting Edge cutting Cutiing to length
Example of products | Rails Sheet Metal

long products

, =
Applications ofSectionRolling

i Construction materials

0 Automotive parts

U Partition beam (i Household appliances

U Ceiling panel i Metal furniture

il Roofing panels (i Door and window frames

: (0 Other metal products
U Steelpipe - P
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Rolling Schedule

Simulation . - . °
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Rolling Schedule = Somery 2o
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