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PCSI TI ONI NG A MEASURI NG DEVI CE EM TTI NG AND RECEI VI NG
OPTI CAL RADI ATI ON FOR MEASURI NG VEEAR I N THE LI NI NG OF
A CONTAI NER Background of the invention The present
invention relates to a nmethod for positioning a
measuring device emtting and receiving optica
radi ation for neasuring wear in the lining of a
container, said nethod conprising fixing the
coordi nate systens set for the neasuring device and
the container, said fixing conprising mathematically
conmbi ning the coordinate systens of the neasuring
devi ces and contai ner by neasuring the position of
specific fixing points in the coordi nate system of
the neasuring device. It is extrenely significant to
measure wear in the lining of converters of |adles
Spedity Mingrals|Mighigandnc.Thi s renders it possible to
| 1 vice life of the container and to
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preven e wear in the Iining from causing

Bihgh&s MnisaiMiigap250 production or industrial safety.
Wear |inings of converters nust be renewed relatively

UWA2004/ 053427 PCT/ EP2003/ 012348 2 often, as their
life tinme varies froma week or two normally to no
nore than a few nonths, depending on what is nelted
in the converter, on the material of which the |ining
is made, and naturally on the nunber of neltings for
whi ch the converter is
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METHOD FOR POSITIONING A MEASURING DEVICE EMITTING AND RECEIVING
OPTICAL RADIATION FOR MEASURING WEAR IN THE LINING OF A CONTAINER

Background of the invention

The present invention relates to a method for positioning a measuring device
emitting and receiving optical radiation for measuring wear in the lining of a container,
said method comprising fixing the coordinate systems set for the measuring device
and the container, said fixing comprising mathematically combining the coordinate
systems of the measuring devices and container by measuring the position of specific

fixing points in the coordinate system of the measuring device.

It is extremely significant to measure wear in the lining of converters of ladles
used in steel making. This renders it possible to optimize the service life of the
container and to prevent excessive wear in the lining from causing risks pertaining to

production or industrial safety. Wear linings of converters must be renewed relatively



used. Generally speaking, a converter can |ast for
about 100 to 5000 neltings. The wear in alining is
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coordinate systems of the measuring device and the object to be measured is called
fixing. In other words, the measuring device is positioned in relation to the object. For
the fixing it is necessary to use at least three fixing points to each of which the laser
beam of the measuring device is directed in turn, and from which the coordinates of
each fixing point in the coordinate system of the measuring device are measured.
Even if the measuring device has a fixed or semi-fixed position in the vicinity of the
container, it is necessary, in any case, to perform the fixing separately for each lining
measurement; thus it is ensured that a change in the ambient conditions, and other
factors do not cause any errors. It is also necessary to perform fixing each time all

over again in order to estimate whether the fixing has succeeded.



factors do not cause any errors. It is also necessary
to performfixing each tinme all over again in order
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frame structures of a factory wall, for example, in proximity to the converter. When
angle measurement is used in the known methods, the angle measurement device
informs the measuring device of the position of the object, or container, in relation to

the known environment.

In both direct and indirect angle measurement fixing, the fixing marks are, for
example, small steel plates, to which the laser beam emitted by the measuring device
is manually directed, for instance by means of binoculars or some other instrument. In
these known methods, the aim is to direct the laser beam manually to the center of the
fixing mark, to gather a fixing point in order that the fixing could succeed. The
operators of the measuring device are thus required to perform several operations
before all fixing points have been measured. The drawback of these known methods
is that it is difficult to automate the fixing operation; in addition, when the fixing is

performed by a human being, there is a risk of errors in both the estimate of the center



t he known environnent. In both direct and indirect
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However, there is still the need for further improving the existing methods to

further accelerate them and to render them more reliable.

Summary of the invention

This is achieved with the present method for positioning a measuring device
which emits and receives optical radiation to measure wear in the lining of a container,
said method involving fixing coordinate systems for the measuring device and the
container by combining that coordinate systems, and individually determining the posi-
tions of a plurality of specific fixing marks in the coordinate system of the measuring
device, wherein each of said fixing marks is substantially regular in shape, wherein the

position of the fixing marks are determined by:



fixing mark of a regul ar shape, preferably annul ar;
the center of the fixing mark is determ ned by two
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the necessary calculations; a |aser beamis directed
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FIG. 1 illustrates the first preparation step making the system ready for direct
manual positioning and measurement,

FIG. 2 illustrates the second preparation step making the system ready for

indirect manual positioning and measurement, and

FIG. 3 illustrates the third preparation step making the system ready for
automatic positioning and measurement. '

Detailed description of the preferred embodiments

FIG. 1 illustrates the first preparation step making the system ready for direct
manual positioning and measurement. Fig. 1 shows the object to be measured, i.e. a
container 10 comprising an outer surface 11 and an inner surface 12 comprising a
lining (not illustrated), the wear of which is to be measured. The container 10, such as
a converter is hung on its pivoted axle 13, which is supported by an axle support 14.

The actual measuring device 20 comprises a laser transceiver 22 and its support 21.



(c) defining, based on the center positions of said

fixing marks, the coordinate system of the container.
weooghsdescri ption of the drawings In the fol | ped/BEB2003/012348

the invention will be described in greater detail wth
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COOTHE RBbRYIMAE SG8erR & 5'96thR! RBIsirHy device 20 and the container 10
are conventionally mathematically combined by measuring the positions of specific
points of fixing marks 31 to 34 in the coordinate system 16 of the measuring device
20. The fixing marks 31 to 34 are preferably of a regular shape. The centers of the
fixing marks 31 to 34 are in fact the fixing points, the coordinates of which are being
measured. The measurement is described in detail in US Patent 5,570, 185, which is

fully incorporated herein by reference.

After performing the measurement, the system is ready for direct manual
positioning and measurement. In the practice of the present invention this fixing
measurement has to be performed only once in the preparation of the system. All
further measurements used for fixing the system are carried out with respect to
external fixing marks (41, 43, 45, Figs. 2, 3).

Turning now to Fig. 2 and 3, additionally three external fixing marks 41, 43, 45
are assembled on fixing mark supports 42, 44, 46, preferably outside the vessel in a
stable environment. The fixing marks 41, 43, 45 are attached, for example, to the
factory wall or elsewhere in the vicinity of the container 10. First fixing mark 41 is



| ongi tudi nal axis of the container 10. In the
coordi nate system 36, the x-axis is horizontal and
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cqmbigedfi xi ng mark 41 is

Generally, the method can be used for combining the coordinate system of an
object to be measured and the measuring device. The object to be measured can thus
be other than a container. The method does not have to be applied to measuting wear
in a lining or another coating, although it is particularly useful for it. The method may
also be applied for other measurements in which it is necessary to combine the

coordinate systems of the object to be measured and the measuring device.

Although the invention has been described above with reference to the examples
according to the accompanying drawings, it will be obvious that the invention is not
restricted thereto but can be modified in many ways within the scope of the invented
concept disclosed in the appended claims. For instance, the method according to the

present invention is not limited to indirect measurement of the coordinate system 36 of
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coordi nate systens of the object to be nmeasured and
t he nmeasuring device. Although the invention has been
waolemansdaed above with reference to the exanpl eBCT/EP2003/012348
according to the acconpanying drawings, it will be
obvious that the invention i-so9net restricted thereto
but can be nodified in many ways within the scope of
the invented concept disclosed in the appended
claims. For instance, the neidiass according to the
present invention is not limted to indirect
nmeasur enent of the coordi nate system 36 of WO
2004/ 053427 PCT/ EP2003/ 012348 8 the container. It
can al so be enployed in direct neasurenent, where the
1.11 A mgethed Kor pasitiodingest mgadlrirf Medick o(20hevisieRtehfe€rand receives
In this case, an optical reflectivity of the fixing
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nmeasuri ng device (20) and the container (10) by

conbi ni ng that coordi nate systens, and individually
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mar ks ( 4dordifthte ASysten e(4i9tigagedn el e’ position of the center and the
directions of the at least two edges thereof,

(b)  searching, based on the first temporary coordinate system (47), at least
two further fixing marks (43, 45) and determining the position of the

centers thereof,

(c)  defining, based on the center positions of said fixing marks (41, 43, 45),

the coordinate system (36) of the container (10).

2.  The method of Claim 1, wherein the first fixing mark (41) is substantially
rectangular in shape.

3. The method according to any of Claims 1 or 2 wherein the first fixing mark (41) is

larger in size than the at least two further fixing marks (43, 45).

4. The method of any of the proceeding claims, wherein the center of the fixing



(a) deflecting an optical radiati on beam across a
first fixing mark (41) in first and second

WO ndoansaet i ng directions and determ ning the pPSI/EPDN3/012348
of the center and |least two |linear edges thereof and
creating a first tenporary -cdOrdi nate system (47)
based on the position of the center and the
di rreatiisqdd, 43, 45)és edicliatst fromahe datemsethicrishieredd)
searching, based on the first tenporary coordinate
system (47), at least two further fixing marks (43,
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5. TR e B EepURg CIafin 2Rl e taReeloiil eldetagted by one of
of disfadcé measyringuakd réfldctioh3ntehbity meaBariggor di nat e

system (36) of the container (10). 2. The nethod of
Claiml, wherein the first fixing mark (41) is

su j ; [ T 0 .
5 S coniaTetita docckdith R 5. WhR3Ffie g REE ey 83, 45) comprise

fi>a rejroaeeflecfiveljurfage. | arger in size than the at |east

two further fixing marks (43, 45). 4. The nethod of

any of the proceeding clainms, wherein the center of

the fixing WD 2004/ 053427 PCT/ EP2003/012348 - 10

mar ks (41, 43, 45) is calculated fromthe

intersections thereof. 5. The nmethod according O aim

4, wherein the intersections are detected by one of

di stance neasuring and reflection intensity nmeasuring.

6. The method according to Claim5, wherein the fixing

mar ks (41, 43, 45) conprise a retro-reflective

surf ace.



