ITA

technology & software

ROLLFLEX

Software toll specialized for solving

B Spalling of rolls
= prediction of maximum length of roll campaign
= proper grinding to prevent spalling
= design of BUR chamfers / tapers to prevent spalling

B Flattness and profile problems
= proper grinding
= analysis of process
= control of WR — bending (WR - shifting)
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Spalling of Rolls
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ROLLFLEX

ITA

Fatigue Module of Rollflex rethnclogy & sartware

|
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Evaluates danger of BuR spalling

Identifies the most dangerous
parts of BUR surface

Optimizes the length of roll
campaign

Optimizes the chamfers/tapers
and other parameters

- technofogy & soffwara
I
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Surface Spalling or Cracking
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L oads and Stresses on Roll Surface

' Hertz contact stress
' Bending stress
' Residual stress (thermal treatment)
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Herzt Contact — specific load

ITA
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Herzt Contact — maximal Stress

technology & software

Contactstress [MPa]
976.7

contact
pressure

960.0

Backup roll

900.0

880.0

.
>

stress

860.0

depth of
max. stress \

840.0

max.
stress

820.0
812.6
-890.0 -800.0 -600.0 -400.0 -200.0 0.00 200.0 400.0 600.0 800.0 890.0

Width [mm]

Depth [mm]

6.26

Work roll

depth
[mm]

0.0
-890.0 -800.0 -600.0 -400.0 -200.0 0.00 200.0 400.0 600.0 800.0 890.0 \(

Width [mm]

I ’ A ROLLFLEX — Roll Stack Deflection Analysis

technology & software ITA Ltd., Ostrava, Czech Republic, www.ita-tech.cz



Bending Stress

technology & software

Bending stress [kKN/mm]
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Residual Stress
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Smith’ diagramm
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Material Properties of rolls

Constanks  Fatigue lResiduaI stress]

Hardness: ’Ei [-]
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Tensile strength: 1226 [MPa]
Sigma C: 454 [MPa]
Sigma HiZ: Tal [raPa]

Recaloulate according to hardness |

]

prediction of possible loading cycles

MPa]

QK | Storno PouZit

MNapovéda

100.0

pOO.0O

BOO.O

pOO.O

ESEREY

P26.0

-1226.0 -1000.0-800.0 -600.0 -400.0 -200.0 o0.00

200.0 400.0 600.0 800.0

1103.4
Stress [MPa]

ITA

technology & software

ROLLFLEX — Roll Stack Deflection Analysis
ITA Ltd., Ostrava, Czech Republic, www.ita-tech.cz



Relative number of cycles
On rO” Su rface technology & software

Relative number of cycles (NCmax/NC)
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How to influnce the length ITA

Of B u R Ca.m p al g n technology & software

' Proper Design of Chamfers
i Positive Grinding on BuRs
' Proper Depths of Grinding

i Surface Testing
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Optimalization of Roll Grinding

Linear force [kN/mm]
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Optimalization of Roll Grinding

Positive

grinding of BUR
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Design of Chamfer of BuRs

technology & software
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Design of Chamfers

technology & software

Specific contact load [2’&109 N/m]
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It IS possible
to iImprove BuR performance:

Specialized software Rollflex
makes those analysis quite simple !
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Rollflex
for strip profile
and flatness
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Profile and Flattness

In today’s market quality has become the dominant factor in
competition of metal producers. The profile and flatness are the
most important geometrical parameters of strips and sheets.

Eoge
wares

/
bucides
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Rollflex for Flatthess

¥ Flatness control is an integrated part of control systems of HSMs (Level 2)

e Rollflex can work in off-line and help to identify problems of current
flatness control

e Rollflex can control Bending/Shifting (on-line)

Rollflex can optimize:

= Grinding of rolls to get
target profile

o S s Y R e e T
I o

= Optimize Bending, ‘ g ITA
Shifting and Sheduling IR = 37

Strategies

developed by [TA Lid. Dstrava, Martingk4 B, Czech R epublic
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Reasons of Waviness
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How to reach the strip flat?

Ensure the suitable change of crown (profile)

|n Subseq ent Shape passes Croan)]ptimalised crowns - red, Crowns without bending - blue
Y
Compute the sequence of e
crowns using roll stack 7 I A
deflection model ne
50.00 ./
F1.99 K‘i @
2.22 8.00 1 L \ . __,./r'*"i 50.13
4 i bss [mm]
Compute suitable Bending ~
(shifting) to produce the crown A=
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Calculation of optimal ITA

bendlng forces — Oﬁ—llne technology & software

Following parameters ol
can be changed by user: e o

E number of shape passes,

E target crown,

E recrystallisation of material. | ——

T4 E000|T00/0 waW0E |5 i
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Example: 7 stand HSM

technology & software

I Rollflex - [Project: D:\Rollflex\Projects_Grinding.spj; Database: New]
Project  Mill study  One-pass study  Active roll stack  Options  Database  View ‘Window  Help

D|s|@|ave| @6 =9 B8] bl E{E = B = [ dE e = 4]4 4| < u|-|

B jictive roll stack - [F1] (Z]2)(X) M iLayout of the mill - [FM_1

15500

E|©|8|8 |F]0]0]0 W GlB6|E

F1 F2 F3 F4 F& F8 F7
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Example: 7 stand HSM
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Schedule - multipass parameters

Stiip parameters  Graphs ] Raoll parameters and actuators ]

£

Thickness [mm] Width [rmm] Temperature [°C] Yelocity [mis]
36.00 - 1016.2 13.59
3200 + 1000.0 12.00
i 10.00
2400 A 930.0 6.00
2000 A :
957.0
] 960.0 .00
12.00 A a40.0 4.00
8.00 - )
] 920.0 200
0.00 t t t t t t 9065 +— t t t t t +— 0.00
1 2 3 4 B 7 1 2 3 4 =1 53 7
Pass number Pass number
Schedule - multipass parameters
Stip p b I Graphs } Roll parameters and actuators]
Load data file Add new strip Delete strip Select stip |—
Stand Pass | Thickness [mm] | Profile bz [mm] | Profile b4 [rmm] | “width o] | Temperature [#C] | Welocity [mys] | Farce [kN] |
F1 |7 1 36.0 0.0000 0.0000 957 1016 0.54 14566
Fz |7 2 18.8 0.0000 0.0000 957 1001 1.61 13276
F3 |7 3 10.2 0.0000 0.0000 957 954 2.97 12013
F4 |7 4 6.5 0.0000 0.0000 957 965 4.63 11023
F5 |7 =1 4.6 0.0000 0.0000 957 950 6.59 9745
F& |7 & 3.3 0.0000 0.0000 957 929 9.19 7530
F7 |7 7 2.6 0.0000 0.0000 957 906 11.66 4963
Cukpuk | --- 2.2 0.0000 0.0000 957 - 13.59
Calculate widths | | Calculate velocities | V' Force from table
Load data file | Add new stip | Delete strip | Select stip : 7331053 o«

X
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Example: Strip profiles
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Rollflex - [Project: D:A\Rollflex\Projects_Vanderbijlpark\Grinding 05_2009.spj; Database: New] - [ - Results - Strip Profile ]
_ | Project  Mill study One-pass study  Active roll stack  Options  Database Wiew ‘Window Help
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—| 1600 pass 1
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Strip width [rmm]
For Help, press FL Licenced to Yillares RMS, Brazil
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Calculation of optimal
Sequence Of CrOwnS technology & software

considering recrystallisation

OPTIMATION of bending forces.

positive bending : : -
OPTIMATION of bending furces} Bending forces  Crowns / thickness IEDSI a’lh\ckness]

Bending forces [kN]

P224.0 & Crown [pm] .
—_
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| 600.0 | \ w0 | edge waves
\
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\

800.0 —+ \, 3200 +
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neg ative bending ‘ E"""'ESiéEiié't'é"aﬁ't'i'ﬁ{é't'ia'r'i"'""§| Accept bending forces Quit
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Comparison of flathess model ITA
of an existing HSM and Rollflex technology & software
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Software ROLLFLEX
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complex tool for shape analysis of roll gaps
for 2-high, 4-high and 6-high mills

ject Mil tudy Dne-passstudy Activerollstack Dptions Database View Window Help

ME IR N N N —

] ][ 8] i

- Results - Strip Profile -1
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