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What is Rolling 2




Rolling - a process

Where in metal is formed to the desired shape
gradually through a pair of revolving rolls ( plain or
grooved) barrels.

Rolling is a major and a most widely used
mechanical working technique.




Classification of Rolling Mills

~ Roughing or cogging mills
Section mills

< Merchant Mills

Plate, sheet and strip mills
Tube mills
~— Special mills

Repeater Mills
Semi-continuous Mills

Continous < Single Strand

Multi strand

~— Hot Rolling:---- above the recrystalization
temperature

Temperature

Cold Rolling:---- below the recrystalization
— temperature







*FUNCTIONS

EXKECUTE - SPECIFIC AND DEMANDING
FUNCTIONS UNDER SEVERE GONDITIONS OF
HEAT AND PRESSURE




goduct qualitlj <
u’roductiori—J <

~ +Rolls being the costliest consumable in
the mill

EXPENSIVE TOOL

60% CONVERSION COST
8% to 12 %  TIME LOSS




FAILURE
*ROLL FAILURE

*GENERAL REASONS

> o DEFECTIYE AT ERLAL

b %25 O O NG

» o SPONLLING

» ¢ CO)lL ) YA el




ROLL REQUIREMENT

HARDNESS
* BLEND OF &

STRENGTH

THERMAL CRACKING
 RESISTANCE TO SHOCK LOADING

WEAR




ROLL CLASSIFICATION

BASED ON APPLICATION
 J

v v

LONGITUDINAL ROLLING CROSS SPIRAL ROLLING

—» TUBES
—p PERIODIC PROFILES
l l —» MACHINE PARTS

SM®OTH ROLLS GROOVED ROLLS

—» PILATES — SECTIONS
—» SHEETS — MERCHANT PRODUCTS
— SKELPS (Patra) — 5 WIRE RODS/ROUNDS




ROLL CLASSIFICATION
BASED ON PROPERTIES

SOFT BHN 150-250  SH 25-35
SEMI-HARD  BHN 250-400 SH 35-60
HARD BHN 400-600,SH=6085
VERY HARD BHN 600-8007" SH 85-100

BASED ON GRADE
IRON ROLLS
STEEL BASED ROLLS

BASED ON MANUFACTURING PROCESS

FORGED
CAST




ROLL DEFECTS

* HIGH AND NONUNIFORM W!|

E CRACK




ROLL DEFECTS
- SPALLING/CHIPING




ROLL DEFECTS
IARD AND SOFT SPOT

* ROLIL CASTING D]




DEFECT MITIGATION

Defects can be minimized by

* Proper selection of roll

°* Proper cooling water arrangement

s Proper roll maintenance




SELECTION CRITEREA
CONCEPT




SELECTION CRITEREA

* PRODUCT

4'
* PASS DESIGN —= —>

 MILL CONFIGURATION




SELECTION CRITEREA
TYPE OF STANDS

ROLLING TEMPERATURE

ROLL COOLING

PRODUCITON RATE




ROLL MANAGEMENT

FACTORS TO BE CONSIDERED
ORDERING - SPECIFICATIONS

TEST CERTIFICATES

MAINTENANCE OF ROLL HISTORY SHEETS

MONITORING OF ROLL COOLING WATER

OPERATIONAL SETTINGS AND DISCIPLINE




ORDERING - SPECIFICATIONS

Suitability for

Plwysical Properties Bar & Rod Mill Section Mill

Roughing Intermediate Finishing | Roughing Intermediate Finislhing
Tensile Strength | Bending Strength Train Train Train Train Traim Train
Mi Mo ™ | Hogmm' | T Homm'

Harilness Compasition Range %

" Shore

S e

Alloy Cast Steel 23-45
Alloy Steel Base

Spherodised pearlite]  35- 43
40- 48

g]0.51.0 N84 | 0105 | 40-50 | &5-80 | 70-90 | 110-140

0509] 0310 | 0814 (025 {mad arkeon
0504) 0310 | 0814 |0.25(mad
0509) 0310 | 0844 |0.25{mad
0509) 0310 | 0814 |0.25{mad 50-65 | 45-60
0504) 0310 | 0814 |0.25(mad High Carbon

n50aj o 0814 J0.25{mag| 25- 40-50 | 35-45

Lameliar Pearlile

(— N — i — e — iy — iy —I

SIES|EIEIS

Graphitic Steel Base
Spherodised pearlitg

=

n509] 0 061.7 {025 (mas arbon
n5i04] 0 0.6M.2 | 025 {max] 30- 45- 6l
n504] o 0.61.2 |0.25(mag
n5i09] 0 061.3 {025 (mas
n504] o 0.61.2 (025 (mag arhon
0.503] 0. 0612 §0.25{mag) 25- 0 35-43

Lamellar Pearliie

2=

2|2

(— BN — RN — N — RN — N —]

=

Hi-Ten Special Steel Base

Mon Graphitic - nmz 0813 | 0206
1318 nsM0 | 0206
0504 04 {ma)| 0410
nsmna nx0a | 0103

0304 05 | 0103
1.500.9 0408 | 0205

0.4/0.9 n2ng | 041.0
1.4/0.9 025 | 0210

S G Accicular Chal

Superten Alloy Steel
Mon Graghitic, - 0408]1.34. 1020 | 00
Graphitic] &0- 18] 1.31. 1020 | 0310

100-120




MAINTENANCE OF ROLL
HISTORY SHEETS

Roll identification number |

Roll material

MNMame of the Supplier

Expected Life (Tonnes)

Composition

Hardness

Expected Life {Tonnes)
Paper Diameter {mim)
Scrap diameter {mm)

Diameter
Date of placement |Diameter after Profile MNMumber of passes | Date of removal | Tonnage rolled

in rolling dressing| rolled from rolling
i M usahble not usable tonnes

REMARKS




MONITORING OF ROLL
COOLING WATER

Good roll cooling means

Roll at ambient temperature

Uniform distribution of temperature throughout the barrel length.

Optimizing water requirement

1/3%%4 of rollsstirface should be water cooled.

Water 1s directed to the rolling passes through a

common header and nozzles




ROLL COOLING - 2Hi1

Water Inlet

Top Roll

Header made of
Steel Sheet

Entry Side

77 4| ExitSide

'::;_ Hot Bar after Rolling

"u%a,

| Hot Bar Entering the roll pass i 5

Bottom Roll _ q

— Water Header Design —




ROLL COOLING - 3Hi1

PP IRENTATLLSY T WO (L. IMNNGC: PITFTES PER RO
AN SFA4a"TIEMNT FIFE AT CTRITIC AT. PILLACTETS



LATEST DEVELOPMENTS IN
ROLLS

DISPERSED CARBIDE INDEFINITE CHILLED ROLL

Increased life of about 30% to 40% over normal indefinite chilled roll

Application  Hot strip mill finishing stand & Bar&rodmill

DISPERSED CARBIDE NODULAR IRON ROLL

Increased life of about 30 to 40% over notmal nodular iron.

Resistant to fire crack

Application  Bar & rod mill. & Structural mill
HIGH SPEED STEEL ROLL

This 1s the latest developed roll material .Rolling mill all over the world

have started using this grade getting wide benefits.

Application  Bar & rod mill (both intermediate & finishing

stand), Small section like channel & angle mill. & Hot strip mill.




LATEST DEVELOPMENTS IN
ROLLS

 SOFT ANNEALED NODULAR IRON ROLLS

High fire crack resistance l.ower amount of dressing

Application = Roughing stand for bar & rod mill:&
Structural mill

* BAINITIC S.G. IRON ROLLS

Higher tensile impact strength due to Bainitic structure

very good wear resistance & higher pass life

Application - Intermediate stand rolls of Bar & Rod Mills & Pre
& Finishing Stands of Structural Mills for
channel rolling

 GOMPOSITE ROLLS

Tungusten/HSS rings on Nitrided shaft with adequate clamping system




* Roll management is the key requisite for

the survival of the rerolling industryziArthis

globally competitive market seenario




Thanks




ASSUMPTIONS
VARIABLE PARAMETERS UNIT | ROUGHING [INTERMED Finishing Stands

STAND | STAND | F1 | F2 F3 F4
Peak load Tonnes 100 85 30 | 30 20 15
No of bearings 9 9 8 8 8 8
Journal dia mm 235 235 | 200 | 200 200 200
RPM 100 100 [ 100 [ 100 100 100
Heat lost by material per pass Deg C 10 10 10 | 10 10 10
Heat absorbed by water per pass Deg C ] ) b 5 5 5
Heatabsd by water with cooling tower Deg C 10 10 10 | 10 10 10
TPH TPH 10 10 10 | 10 10 10
No of passes 8 4 1 1 1 1
WATER REQUIREMENT IN CUBIC METER PER HOUR

BEARINGS ROLL COOLING

Without Cooling Tower | With Cooling Tower

ROUGHING STAND 41 77 38
INTERMEDIATE STAND 35 34 17
FINISHING STAND-1 9 9 4
FINISHING STAND-2 9 9 4
FINISHING STAND-3 6 9 4
FINISHING STAND-4 5 9 4
SUB-TOTAL 106 145 72
GRAND TOTAL 250 178




