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FLAT PRODUCTS

Digital roll inspection technology becomes Plug & Play

A versatile roll inspection machine of modular construction uses a common PC platform 1o provide a
variety of roll inspection tasks depending on the modules selected by the customer. In its simplest form it
provides inspection for surface cracks wsing eddy currents bur the addition of a second module provides
ultrasonic inspection for intemal defects while a further module isolates the cause of any grinder vibration
which can give rise 1o charer marks.

ne of the wors) mishaps in ..I||IF'|
rolling mill 15 when a rodl
breaks up during o paz. This
comses @ highly dangerous
siimation for nearky workers
and a seenbleant fmancial eost due 1o
wosluct damage, posadble mill damage and
o of proluction (Fig 1) This problem
arises il the goll has a ertically sized defect
insade the body. Furthermone, ifl the roll has

a defect on the surfnce (crack or hnaise) the

roll musi be changed for regrinding as the

quadity of the rolled stip wall be impaiced
by impainting.

[Ed:ll:.' current and ulirssound systems arg
the proven methods of non desiructive
testing [or surface aml mtermal defects
respectnehy.  Begular inspection by sisch
means provices:

- Fewer accidems relaved 1o the defiects
growing on the roll susface o insde the
rall Boshy:

= Increase in mill product quality.

Unfortunatehy these technodgies need in
depth LESET 1r_:|ini:1[; becmusze of the
compexity in imterpreting the nesulis,
mamtanmg the equipment and carrying
oul 1l lesl

The ol P 2008 developed by
Pomnimi is the answer o ihese problems.

PLLAG & PLAY

The basic iden behimd the new Pomani
Inspekior Mlug & Play (F&FP) system is that
a dlegilal roll indpection system must be:

= Easy t maintain;

= Heady 1o work im o fow minutes;

— Bazilt sl a5 fow COMpanCnEs as possible:

Easy to unclerstand;
= Easgy to extend,

Folloming thewe goals Pomini decided
that, if the probes or other critical pans
(Crock) Bruise signal sensorsh of, sav, the
Eddy Current system had o bo changed
Bevauie of damage, the operator shoald be
able (o dov this in just a few mianutes and

] [

I Cobd il work rodl burst duning rolling

wilhioul msoccssanly understanding  the
spobilem fully. The result i that if ke Eddy
“wrrent Box (Fig 2) or the Ultrasound
sensor {Fig 3) has some problem. pypscally
Becanse the cest head is damaged or if the
digital maintenance of the Inspekior
system hins detected o problem in a sersor,
these can be speedily exchanged with a
replacement by .‘.irup::r dssconnecting the
signal cable, wunscrewing six retainin,
screws, connecting o new Inspekior Box
arsdl perbosmimy a software calibrabion using
i Glﬁil'\.lﬂlim-'l plate in front of the sensor.
The time spent in such a change is no mose
tham five menisics,

Omnee the InspektorP&P 2005 i ready to
waork, a roll mounted om the grinder can be
scanned 1o wwvoid sending & roll 1o ihe il
withour any anformanson aboal 1E surfeoe

uakity, whoch means possible problems in
i\: quality of the mill product or, warse, a
scrnppedd rodl duming the m!lin'!.- campaign
of ev¢n the breaking up of the rodl in :ﬁu
mill. Either results in a stop in production
and =0 loss of mency and possibly an unsafe
environment for the operators in the mill.

The goal of the InspektorP&P 2008 is to
enable the wser fo chonge electromic’
mechanical deviees withoud bosing time or
calling in an expert, This is achieved by
changin complete  modules  since
mechanically it is difficult to change just the
damaged pamt even i it s adentificd
because a circuit Boand has to be reluned
wilh those afready installed in the system
and this operation  regquings playing with
trimmers, ¢Rpacitors, fesstors ansd an
ostillsgope. The operators task is 1o gringd
the rolls without the need to know ithe
detnils of o digital quality sssuranse sysiem,

Farthermsore, to allow the operators 1o
g Lime and also to guarantee that all the
parameters of the InspekiorP&P 2005
system are working in 1he cornedl ranges,
Pomaim supgses o soltware package named
BoardCheck developedine .ﬁfr-:-nan!

the electromic boards involved in the
proccss of eollecting data coming lrom the

2 Eddy Covrent system mounted on Porani parented

independent (alipey
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Eddy Current and LUbirnsound sensors,
Lising this software e monitor ihe
hardware brings marsy advantages to the
[itiiia il o

w There & no human mecrprecation of thé
sigral coming from the cledronic boards
because it is the software thai willl check the
sigmal and will evalante the uurl.ing HETS
» The risk of breaking some oomponents
during maintenance is reduced because the
operator docs ol have 1o work directly on
ihe clectronie boands, be only needs 1o book
al the PC screcn.

» The radl shop = a diry eenvdronment and
il i very mportant fo avoid opening the
box where the elecironic boards are
situnted im osder 1o prevent particles of dire
entermg the components and damaging the
circuil boards,

# Pomisi engimeers can conneet via &
modem fo the grinder and, using the
BoardCheck  software, can perform
preveniive maintenance by looking a1 ke
sagnaks and advisimg the customen il there i
something wrong in the sysiem.

HMODLULARITY
Another important poinl regarding high
performance and  complex  electrondc

devices is that ihis kind of produe shoald
be flexible enough o ler the customer
docide what s needed on the ploni 2nd
build up its prosect mix ngﬂ\rding i preeds
amil budger amd mol according 10 whal the
supplier decides to provide [éx 4}.

0 mchieve this, Pomini hes created a
system comsisting of three distne modules,
cach imdependent of 1the others. These are:
» Eddy Currend;

& Ultrasound;
& Vibration monfloring and Wheel
Balamcer.

Customers can decide 1o buy what they
mecd and then, i the fuiare, if they
duiscover they meed more information, they
can sdd a funther medule without

F Lhercound sevmsor mounted near the Eddy
Current hox




changing the previous hardware or
saftmare. Hardware and soffware are
dexigned oo be completely compatible with
earleer v CESHANS

Refermng to Fig &, one board {ihe back
plafs) & ﬁm bridge between the signals
coming from ihe indeperdent caliper nnd
Fllrl;l t the PO which i used by haih the

{dehy Ciarrent and the Ultrasound modisles,
After thal if the cusiomer andv needs, say,
I Echly Cumrent system, only the board
dedicabed e this & regquined. Later, if the
decision s (aken 10 add the Ulirssound
midule, the relevant board can simply be
sdiled 1o 1he existing svstem, The handware
uiside the PC and ibe software are alremsdy
there bo sccepd this ‘phag-in”.

Fanhermose, if the customer dechdes 10
mafster vibration during the grinding cvele
e prevent chatter £
marks a J_\e:uriu;.:.
the ibration
board  ¢a I
:ll‘.le.'lJ;J :'-Fi‘i:c'll;lhia
plugged in, balang-

{ the grinding
wheel can also be

achieved in
automatic  meede
Because the

hardware is [e e
min g Bath ke
moslules  (Vibra
on and Wheel
Balancer).

Thiz idex af
differem modules
1kt can be added
10 give cuslomers
ke ability 1o
ereate thcir own

roduct m the key
or  having the
highest  perfor-
mance using this
kind of digital roll
mspeclion syslem,
Thus this iz &
“tailor made’
procluct  for the
customer. All the
Enow-how is
ansmle Pamini,
baoih soltware and
hardware are
developed ins
bouse. Customeers
only have one
|'L§r||1¢r W deal
wilh

—===
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impaces on safely or guality,

wini helioves the InspekiosP& P 2005
feaches this goal showing in one view ull the
information needed by the operator, =sing
high resolution information with dilferen
cobars, 50 1Bal ihe uter can yndersiand if
the defeet is over an scoeptable threshold
which determines if there is something
clangerous in the roll.

] & shows the resubis display for the
Eddy Cusremt moclule imside which the
operator can easthy understand that there
is a problem on the roll surface and what
kind of problem it is Using colours the
operafor can so¢ immediately thar there
are Tire cracks’ on the roll surface over the
accepled threshold ns they show up oyan in
dolour and there zre also ‘mechamicnl
crachks’ over the reject threshold showing

e e e

up red ang restricied 1o a snaall sres .r|||1||g
the 1ahle length.

Funthermore, by looking at the 3D
graphs in the lower half of the display the
aperator can have an idea of the roll axit is

‘Mire  crmcks’  from
acks' is very importam and
sl B casy to die Fire cracks propagate

meide the roll body starting from the
surface amd areé perpendicular do the
surfaces i not ground out they can cause
spalls.  Mechani cracks more

4
anperous because they grow from the roll
surface when high rodling forees are applied

durimg the mill car ign and propagate an
appreimarely 457 to the surface, IF (e
Inspekror P& P 2005 finds nm isdieation of a
mechanical crack by means of Eddy current

——

USER FRIEMDLY
One of the most
Empartant  Lhings
for a  complex
“glectrondc  systems
such as o digital
i !ull inspection umii
b i show  amd
fecord (he data in
Cdelail bat ine the
emiest  possible
:“ﬂ'.ﬁrm'lnlﬂdlln.'

ralor  under-
E‘nd cxactly what
the slaie of ihe

w roll iz s
il that rodl

= 55 & ‘Map”of ul
ean B sent to the prowing insids

I wit et

d g orver Birme shawing defect
Eh ol besdly from dhe noll sweface 1o the cove
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T Wibration monitoring
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