Section Rolling Ty

28.04.2015

Contents

ITU

Mod.&Sim.of Met.&Mat.Process
MET 346E

Birsen Bas
Can Unal
Tuncay Cakmak
Can Berk Salgam
Bayc¢u Ongunyurt
Mehmet Reha Savaseri
Ibrahim Emre Giilkaya
Mammadhusezfn Mammadzada
CHEMICAL & METALLURGY ENGINEERING FACULTY
14 April 2015

Istanbul, Turkey 1
14.04.2015

History of Hot Rolling

-The rolling of nonferrous metals (lead, tin, copper, and alloys used in
coinage) was definitely practiced before the rolling of iron.

-The earliest document describing a machine used in rolling is a
captioned drawing made by Leonardo da Vinci in 1495, which shows a
device used to roll tin.

-Until approximately the end of the 17th century, rolling mills were
manually operated.

-The industrial rolling of iron began in about the 18th century.

14.04.2015 3

vHistory and Overview

oSection Rolling
oBasic Equipments
o Simulation
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@ History of Hot Rolling in Iron-Steel i
N e el O
1670 first experiments at rollingiron Tin plate
1697 erected a mill to roll 'Pontypool plates Blackplate Major John in Pontypool
Hanbury
1761 ralling mills for both plate and bar iron Bariron Christopher
Polhem
1759 A patent was taken polishingand ~ Thomas Blockley
rolling of metals
1766 Another patent was granted Firs tandem mill ~ Richard Ford in England
1783 use of grooved rolls for rolling iron bars Modernrolling  Henry Cort near Fareham,
England
1820 The first rail rolling mill fish bellied John
wroughtiron  Birkenshaw
rails in lengths

of 15 to 18 feet
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History of Hot Rolling ITO Section Rolling ITU

Rolling mills processes includes
rolling the billets, blooms, slab and
« First industrial use was made of the rolling mill with grooved rolls, beam blanks into the prescnbed S1Z€

invented by H. Cort of Great Britain in 1783. In time, rolling mills and Correcting any roughing, edging

were subdivided into cogging, sheet, and section mills. )
¢ Inthe 1830’s and 1840’s, the rapid development of railroads in and fInIShIng' Blooms are took a

various countries led to the use of rolling in the manufacture of rails. control and rolled it into an 1-beam.
« In 1856 and 1857 the first mill for rolling large beams was set up in
the Saar, Germany
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I-Beam

Properties of Plate ITU

* Yield strengths exceed 300 Mpa

Stren gt h - Ultimate tensile strength is 10%

I-beams are usually more higher than yeld strength

made of structural
steel. I-shaped
section is a very
efficient form for
carrying

both bending and * Steel’s retention of its original
shear loads . ppp erussaxionintl comfimages/producialosibeamSaldslod Weldab|l|ty strength and toughness in the

vicinity of welded joints.

« Itis respect of the steel’s resistance to
crack propagation.

TO ugh ness . It is ability of the energy absorption
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Process ITU
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Reheating ITU

P fps.com.fj/wp- 1/09/PAC_STEEL _rolling_milljpg
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> Slabs are heated at 1150-1270 °C.

> Reheated reduces the deformation of
strength of steel.

» The furnace incorporates machinery to
transport a stream of slabs through it, and
is usually fired by gas burners.
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Descaling

Roughing Mill iTU

» Removing of the oxide layer to build up on the
outer surfaces of the slab.

» High pressure water sprays (200 bar) are used
to remove it.
e ey
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Roughing stands are used to reduce the thickness of

steel and to form the metal to roughly the final
thickness.

> A consistent metal temperature at this point in process
is critical for a consistent surface finish and for
consistent thickness.
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Finishing Process ITU

ill finish refers td

. .
. Cutting discrete plates
the surface Shearing g P
texture (or finish) « Removes edge
of metal after it
exits a rolling ——
mill, extrusion die, li « Stress relieving process
or drawing process Level ge « Controlled elongation
es,
including sheet, bar
, plate, | « Ultrasound testing applied
or structura P R
shapes Grinding may be applied
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Performance Tests ITU S

The resistance = | The resistance | The resistance
of the steel of the plate to | | of the steel
plate to crack = acertainload | plate to break
propagation without under a heavy
must be breaking or impact must be
assessed. deforming tested.

must be

checked.

14.04.2015

16




28.04.2015

Section Rolling Section Rolling
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Section Rolling Mills ITU Section Rolling
‘RUGHER MILL
‘EDGER MILL
‘FINISHER MILL
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Finishing mill

Intermediate rolling universal mill  (Universal mill)

r% ‘,;/‘ ?/7 Descaler

Beam blank

= =] ﬂi’”ﬁ /,

Reheating furnace

Roughing mill Edging mill

Sooling bed 27  Leveler g i i
Product
/A vl — m— H§ w1
. b

Boamblank  Breakdown  Universal Edgi Universal
WG e 2 mill mill i mill
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Steps of the Section Rolling

1. Bloom Heating

lss o s

2. Descaling

A

3. Rough Rolling

Eb

Steps of the Section Rolling  ITU

Steps of the Section Rolling

Finish rolling
(45t stand)

A

Finieh ralling
(2nd stand)

4.Finish Roling (1.stand
and 2.stand)

5.Cutting to Length

6. Cooling

e

-

7. Straightening

8. Head Hardening

ey
B

9. Straightening

10.Quiality and

Dimensional Accuracy e

Inspection
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Steps of the Section Rolling ITU

11. Straightening

12.Drilling and Trimming

13. Hardening the Rail Ends

14. Final Inspection and Storing
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steeluniversity

CSA/AWG & IP RATINGS Hot rolling

CSA

Metric CSA (mm') AWG
i oo 3 o -
1032 0.080 8
19/0.08 0.096 )
.16 o141 2 Roing Schedise =
.50 0.19% 1
.20 0220 u
164 0322 ]
.28 0344 n
1602 0503 n
.32 0.5 20 Rougher {
10025 0.491 n
2402 0784 b
VL13 1003 18 Finisher
19/0.25 0.993 18
3202 1000 18 Edger
26025 127 16 « Lgnsmn C3a ()
30/0.25 1473 16 - -
410.25 2013 1
0025 2458 14
43025 3450 12
650.25 391 12 L
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Simulation ITU N Simulation ITU
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Simulation

Simulation ITU
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Simulation Simulation

Hot roling

Hot rolling
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Simulation Simulation ITU

Hot rolling Hot rolling

-n [ - |
‘ . - OOOQO -.-

14.04.2015 35 14.04.2015 36




28.04.2015

.

Simulation iTU Simulation

Hot rolling Hot rolling
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- Simulation ITU ‘ Simulation
steeluniversity steeluniversity
Hot rolling Hot rolling
- B
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Shearing

Shearing
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Simulation
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Simulation

steeluniversity

Hot rolling
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Hot rolling

Rougher ,

Finisher

Longth CSA (mm?)
« 8o S
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Simulation

Simulation

steeluniversity

Hot rolling
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Thank you for
listening...
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