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tively large volume of liquid samples a small sur- face only which is not
economically. The invention relates to a limpet test cell for    According
to the present invention a very shal- the in-situ testing of parts of steel
surfaces.    low and relatively broad test volume is utilized so With steel
surfaces such as for example the   5   that a minimum volume of liquid
samples a chosen hulls of ships, and the like, it is important to detect,
area of the surface to be investigated, thereby identify and measure in
situ the surface contamina-  maximizing from an economical viewpoint the
con- tion. Moreover, it is important to be able to evaluate  centration of
surface salts and increasing the sen- the condition of the coating of the
steel surface.  sitivity of the process. Although several laboratory
techniques are  1i      The invention will now be explained in further
known for this purpose, they cannot be used in     detail by way of example
with reference to the situ, for example under hard conditions such as in
accompanying drawings in which a shipyard during the construction or repair
of      fig.1 represents the side of the test cell accord- ships (during
dry-docking of ships) or in the course  ing to the invention, which side
is, during use, of offshore operations. The requirements that a test  is
directed towards the steel surface to be tested cell used in a shipyard and
in offshore operations    such as for example the wall of a tank, water-
must satisfy are as follows:                         tight bulkhead or
ship's hull; and 1) The tests must be of brief duration.            fig. 2
represents a cross-section of a test cell, 2) The cell must be portable and
simple to         showing further details of the cell of the inven-
operate.                                    20    tion. 3) It must be
possible to apply the test proce-  WIth reference to fig. 1 the test cell
according to dure on both horizontal and vertical surfaces    the invention
comprises a testing body 1 which, in and testing must be possible under
relatively    an advantageous embodiment, is triangular in primitive
conditions.                            shape and constructed of perspex. 4)
Operation must be intrinsically safe.    25      The testing body 1 is
provided with a plurality The invention provides a test cell that allows
of means 2 for attachment of the cell body 1 to the specific measurements
to be made in a defined      surface to be tested. In fig. 1, only three of
such region of the surface to be tested and is suitable  means are shown,
but any number suitable for the for in-situ semi-quantitative analysis of
steel sur-  purpose can be used. In an advantageous embodi- faces, for
example those in tankers and during   30   ment these means are magnets.
offshore operations. However, it will be appreciated   Moreover, there Is a
means 3 fitted in order to that the use of the cell of the invention is not
enable the cell body to be detached from the restricted to shipyards or
offshore operations. The  surface to be tested after completion of the
test. In invention, therefore, provides a test cell for the in-  an
advantageous embodiment this means is a re- situ testing of parts of steel
surfaces, comprising: a   35  lease screw. cell body provided with a
testing space that is,       The testing body 1 is provided on the side
during use, directed towards the surface to be     directed towards the
surface to be tested with a \sted; means for the attachment of the cell
body     testing space 4 which in an advantageous embodi- to the surface to
be tested; means for the supply   ment is of circular shape and provided
with a and removal of test liquid to and, respectively, from   40  sealing
0-ring 4a to give a good seal between the the testing space of the cell
body after the cell has  testing space and the part of the metal surface
that been attached to the surface to be tested, char-   is not tested.
acterized in that the dimensions of the surface area   In this way, a
limited region can be tested each of the testing space are several times
greater than  time by relocating the cell. The testing space 4 is the depth
of the testing space and that means are  46  provided with means 5 for the
supply (inlet ports) present for the detachment of the cell body from   and
removal of test liquids to and, respectively, the surface to be tested
after completion of the   from the testing space. An additional venting
screw test, and said means for supply and removal of test  (not shown) for
release of air during filling of the liquid consist of holes in the cell
body which are  testing space may be present. The means 5 may, angled but
not normal to the surface to be tested.    so  for example, be connected to
a nozzle or probe It Is remarked that JP-A-5915851 discloses a    (not
shown in fig. 1). For example, solutions for the test cell comprising two
tanks: one of which con-  washing of the surface to be tested or
electrolytes tains electrolyte and the other contains an inter-  can be
supplied and removed in order to perform 



mediate liquid with the two chambers being sepa-   certain specific tests.
These specific tests will not rated by a diaphragm. However, this known
device  65  be described in detail as they are not part of the is not
suitable to be used in vertical position    invention. against a vertical
wall surface. Further, this known   For example, electrical conductimetric
or design utilizes a deep and narrow tank, i.e. a rela-  potentiometric
measurements can be made by fit- 2    3                 EP 0 208 344 B1
4 ting electrodes and metres to a connection block   ed metal coatings. on
the test cell (not shown in fig. 1).               In an advantageous
embodiment of the inven- It is also possible to supply and remove salt-
tion the design of the cell may be modified to free distilled water through
the means 5 in order to  include means for scouring the surface or
agitating rinse the surface to be tested and subsequently to   5   the
liquid  to  improve   efficiency   of supply reagents which change colour,
for example,  washing/sampling, and inbuilt metres for more con- in the,
presence of certain conditions on the sur-  venlent operation/greater
flexi-bility. face.                                                  In a
practical, non-limiting embodiment of the Potentiometric tests employ the
potential dif-  invention, the weight of the cell is 1,4 kilograms, ference
between Fe and Zn In an electrolyte in  70  the diameter of the testing
surface is 5 cm, the order to determine the metallic nature of the sur-
testing volume is 10 ml, the side length of the face to be tested.
(triangular) cell Is 150 mm and the overall depth of Referring now to fig.
2 the cell body 1 is     the cell is 25 mm. represented provided with a
terminal block 6, which comprises  any  suitable  electrodes  6a, 6b   18
Claims (schematically shown in dotted lines). The elec- trodes can for
example be platinum electrodes.     1. A test cell for the in-situ testing
of parts of Metres may be incorporated or attached for spe-        steel
surfaces, comprising: a cell body (1) pro- \,_' cific tests. The metres and
the electrical connec-    vided with a testing space (4) that is, during
tions of the electrodes have not been shown for  20    use, directed
towards the surface (7) to be reasons of clarity.
tested; means (2) for the attachment of the cell The cell body 1 is further
provided with suit-      body (1) to the surface (7) to be tested; means
able means 2 for magnet clamping to the metal          (5) for the supply
and removal of test liquid to surface 7 to be tested (for example a tank
bottom,     and, respectively, from the testing space (4) of bulkhead,
external hull and the like).        25       the cell body (1) after the
cell has been at- Fig. 2 also shows the testing space 4 and the
tached to the surface (7) to be tested, char- sealing O-ring 4a. A release
screw has not been        acterized in that the dimensions of the surface
represented for reasons of clarity. The testing        area of the testing
space (4) are several times space 4 is provided with an entry port 5.
Through      greater than the depth of the testing space (4) this entry
port 5 a probe or syringe 5a may be   so    and that means (3) are present
for the detach- inserted in order to be able to supply or remove       ment
of the cell body (1) from the surface (7) test liquids or washing solutions
and the like to and  to be tested after completion of the test, and from
the testing space 4.                              said means (5) for supply
and removal of test The probe or syringe 5a may be connected by
liquid consist of holes in the cell body which any suitable means to any
further equipment suit-  35  are angled but not normal to the surface (7)
to able for the purpose (not shown for reasons of         be tested.
clarity). It will be appreciated that any suitable means  2. The test cell
as claimed in claim 1, character- for supply or removal of such liquids or
solutions to  ized in that the means (2) for the attachment of the testing
space can be applied. For example, a   40  the cell body (1) to the surface
(7) to be tested nozzle can be used.
consist of magnets. In particular, the cell of the invention can be used
for measuring residual salt contamination fol-  3. The test cell as claimed
in claims 1 or 2, lowing shot/compressed-air cleaning  of rusted
characterized in that the detaching means (3) 



steel. Moreover, the cell of the invention can be   45  is a release screw.
used for detecting residual metallic pigments (Zn, Al), in paint coatings
and also for assessing the  4. The test cell as claimed in any one of
claims cleanliness of the wall of a tank or ship during       1-3,
characterized in that the cell body (1) has painting work.
a triangular shape. It will be appreciated that the cell of the inven-  6o
tion can be used in many other applications, for   5. The test cell as
claimed in any one of claims example on any structural steel such as
chemical       1-4, characterized in that the testing space (4) plants,
bridges  and  so  on  during  in-             is provided with a sealing
0-ring (4a). spection/maintenance. Further, the cell of the invention can
also be   55  6. The test cell as claimed in any one of claims used in
steel inspection by ships personnel and/or     1-5, characterized in that
the testing space (4) paint manufacturers. For example, the cell of the
is circular. invention can be used to examine sprayed or plat- 3    3
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electrodes and metres to a connection block    ed metal coatings. on the
test cell (not shown in fig. 1).                In an advantageous
embodiment of the inven-, It is also possible to supply and remove salt-
ton the design of the cell may be modified to free distilled water through
the means 5 in order to  include means for scouring the surface or
agitating rinse the surface to be tested and subsequently to   6   the
liquid  to   improve   efficiency   of supply reagents which change colour,
for example,   washing/sampling, and inbuilt metres for more con- in the
presence of certain conditions on the sur-   venient operation/greater
flexi-bility. face.                                                   In a
practical, non-limiting embodiment of the Potentiometric tests employ the
potential dif-  Invention, the weight of the cell is 1,4 kilograms, ference
between Fe and Zn in an electrolyte in  10  the diameter of the testing
surface is 5 cm, the order to determine the metallic nature of the sur-
testing volume is 10 ml, the side length of the face to be tested.
(triangular) cell is 150 mm and the overall depth of Referring now to fig.
2 the cell body 1 is      the cell is 25 mm. represented provided with a
terminal block 6, which comprises  any  suitable  electrodes  Oa,  6b   16
Claims (schematically shown in dotted lines). The elec- trodes can for
example be platinum electrodes.      1. A test cell for the in-situ testing
of parts of Metres may be incorporated or attached for spe-        steel
surfaces, comprising: a cell body (1) pro- A,ziflc tests. The metres and
the electrical connec-       vided with a testing space (4) that is, during
tions of the electrodes have not been shown for  20     use, directed
towards the surface (7) to be reasons of clarity.
tested; means (2) for the attachment of the cell The cell body 1 is further
provided with suit-      body (1) to the surface (7) to be tested; means
able means 2 for magnet clamping to the metal           (5) for the supply
and removal of test liquid to surface 7 to be tested (for example a tank
bottom,      and, respectively, from the testing space (4) of bulkhead,
external hull and the like).         25       the cell body (1) after the
cell has been at- Fig. 2 also shows the testing space 4 and the
tached to the surface (7) to be tested, char- sealing 0-ring 4a. A release
screw has not been         acterized in that the dimensions of the surface
represented for reasons of clarity. The testing         area of the testing
space (4) are several times space 4 is provided with an entry port 5.
Through       greater than the depth of the testing space (4) this entry
port 5 a probe or syringe 5a may be   30     and that means (3) are present
for the detach- inserted in order to be able to supply or remove
ment of the cell body (1) from the surface (7) test liquids or washing
solutions and the like to and  to be tested after completion of the test,
and from the testing space 4.                               said means (5)
for supply and removal of test The probe or syringe 5a may be connected by
liquid consist of holes in the cell body which any suitable means to any
further equipment suit-  35   are angled but not normal to the surface (7)
to 



able for the purpose (not shown for reasons of          be tested.
clarity). 'R   It will be appreciated that any suitable means   2. The test
cell as claimed in claim 1, character- for supply or removal of such
liquids or solutions to  ized in that the means (2) for the attachment of
the testing space can be applied. For example, a   40   the cell body (1)
to the surface (7) to be tested nozzle can be used.
consist of magnets. In particular, the cell of the invention can be used
for measuring residual salt contamination fol-  3. The test cell as claimed
in claims 1 or 2, lowing shot/compressed-air cleaning  of rusted
characterized in that the detaching means (3) steel. Moreover, the cell of
the invention can be   45  is a release screw. used for detecting residual
metallic pigments (Zn, Al) in paint coatings and also for assessing the
4. The test cell as claimed in any one of claims cleanliness of the wall of
a tank or ship during        1-3, characterized in that the cell body (1)
has painting work.                                          a triangular
shape. It will be appreciated that the cell of the inven-  so tion can be
used in many other applications, for    5. The test cell as claimed in any
one of claims example on any structural steel such as chemical        1-4,
characterized in that the testing space (4) plants,  bridges  and  so  on
during  in-              is provided with a sealing 0-ring (4a).
spection/maintenance. Further, the cell of the invention can also be   5s
6. The test cell as claimed in any one of claims used in steel inspection
by ships personnel and/or      1-5, characterized in that the testing space
(4) paint manufacturers. For example, the cell of the      is circular.
invention can be used to examine sprayed or plat- 3    5
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The test cell as claimed in any one of claims   7. La cellule de test selon
l'une des revendica- 1-5, characterized in that means (6a) for mak-
tions 1 a 5, caractdris6e en ce que des ing potential/conductivity
measurements are          moyens (6a) servant & effectuor les mesures
present.                                             de
potentiel/conductivite sont pr6sents. 5 8. The test cell as claimed in
claim 7, character-   8.  La cellule de test selon la revendication 7, ized
in that a terminal block (6) comprising         caractdrisde en c8 qu'un
bornier (6) compre- electrodes (6a) is present.
nant des electrodes (6a) est pr6sent. Revendicatlons
10   Patentansprlche 1. Une cellule de test pour tester in-situ des
1. PrUfzelle zum in-situ PrUfen von Teilen stahler- pieces ayant des
surfaces en acier, compre-          ner Oberflachen mit: einem Zellenk6rper
(1), nant: un corps de cellule (1) muni d'un espace       der einen
PrUfraum (4) aufweist, welcher im de test (4) qui, pendant l'utilisation,
est dirig6   15  Gebrauch zu der zu prUfenden Oberfl~che (7) vers la
surface (7) devant Otre test~e ; des         weist, Mitteln (2) zur
Befestigung des Zellen- moyens (2) pour fixer le corps de la cellule (1)
korpers (1) auf der zu prtfenden Oberfl~che a la surface (7) devant 8tre
test6e ; des           (7), Mitteln (5) fUr die Zufuhr und Entnahme w..j
moyens (5) pour la fourniture et le retrait de       von Prlffllssigkeit in
den und aus dam PrU- - liquide de test respectivement vers et & partir  20
fraum (4) des Zellenkorpers (1) nachdem die de l'espace de test (4) du
corps de la cellule       Zelle an der zu prUfenden Oberflache (7) an- (1)
aprbs quo la cellule ait 6t6 fix6e & la          gebracht ist, surface (7)
devant Otre test~e, caract6risde en      dadurch gekennzelchnet, daR die
Abmessun- ce quo les dimensions de la surface de l'espa-       gen der
Oberfl~che des PrUfraums (4) mehrere ce de test (4) sont beaucoup plus
grandes quo   25   Male groler sind als die Tiefe des PrUfraums la
profondeur de l'espace de test(4), en ce quo     (4), und dab Mittel (3)
zum Losen des Zellen- des moyens(3)sont pr6sents pour d6tacher le
korpers (1) von der zu prOfonden Oberflache corps de la cellule (1)de la
surface (7) devant      (7) nach Beendigung des Prlfvorgangs vorhan- 



etre testee apres quo le test ait 6t6 effectue, et   den sind, und daB die
Mittel (5) zur Zufuhr und -en ce quo lesdits moyens (5) pour la foumiture
30  zur Entnahme von PrUfflUssigkeit aus Lochern et le retrait de liquide
de test sont composes      im Zellenkorper besteheni die in elnem Win-
d'ouvertures dans le corps de la cellule qui         kel, jedoch nicht
normal zu der zu prUfenden forment un angle mais no sont pas normaux
Oberflche (7) angeordnet sind. par rapport a la surface (7) devant 8tre
test~e. 35  2. PrUfzelle nach Anspruch 1, 2. La cellule de test selon la
revendication 1,          dadurch gekennzelchnet, dab die Mittel (2)
caract6ris~e en ce quo les moyens (2) pour           zur Anbringung des
Zellenk6rpers (1) an der \>  .detacher le corps de la collule (1) de la
surface    zu prOfenden Oberflache (7) aus Magneten (7) devant 8tre testee
sont compos6s d'ai-           bestehen. mants.
40 3. PrUfzelle nach Anspruch 1 oder 2, 3. La cellule de test selon la
revendication 1 ou 2,     dadurch gekennzelchnet, daR die Mittel (3)
caract6ris6e en ce que les moyens pour deta-         zum Losen aus einer
LUseschraube bestehen. cher (3) sont une vis de deblocage. 45  4. PrUfzelle
nach einem der AnsprUche 1 bis 3, 4. La cellule de test selon l'une des
revendica-         dadurch gekennzelchnet, dal der Zellenk&r- tions 1 a 3,
caract6ris6e en ce quo le corps de      per (1) eine dreieckige Gestalt
aufweist. Ia cellule (1) a une forme triangulaire. 5. PrUfzelle nach einem
der AnsprUche 1 bis 4, 5. La cellule de test selon l'une des revendica-  5o
dadurch gekennzelchnet, daR der Prtifraum tions 1 A 4, caract~risde en ce
quo l'espace de     (4) einen dichtenden O-Ring (4a) aufweist. test (4) est
muni d'un joint torique d'6tancheit6 (4a).
6. PrUfzelle nach einem der AnsprUche 1 bUs 5, dadurch gekennzelchnot, daB
der PrUfraum 6. La cellule de test selon l'une des revendica-  55     (4)
kreisformig ist. tions 2 A 5. caracteriseo en ce quo l'espace de test(4)
est circulaire.                          7. PrUfzelle nach einem der
AnsprUche I bis 5, dadurch gekennzelchnot, daBi Mittel (6a) zur 4    7
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i-'    Durchffhrung zur Potential-/Leiffdhigkeitsmes- sungen vorhanden
sind. a  PrUfzelle nach Anspruch 7, dadurch gekennzelchnet, daB eine
AnschluS-   5 leiste (6) mit Elektroden (6a) vorhanden ist. 10 20 25 30 35
40 45 50 55 5    


