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liner. This method specifically loads the glue bond under test and avoids
the problem of the sample This invention relates to methods of failure
merely failing at its weakest point. testing of materials and in particular
corrugated     In particular this invention provides apparatus paper board.
5   for measuring the strength of the adhesive bond One particular aspect
of corrugated board qual-  between a corrugated paperboard medium (16) and
control is the quality of the adhesive bond    a paperboard liner, said
apparatus comprising a between the lines and the medium, particularly its
load measuring device, a load applying device and resistance to water.
means for clamping a corrugated paperboard sam- Three test methods have
been used.        10  ple between said load measuring device and said The
standard test is a subjective test of immer-  load applying device, said
apparatus being charac- sion of a sample in water then manual peeling of
terised in that said sample is prepared by bonding the liners from the
medium and a visual assess-   a rigid strip to said liner, said load
applying device ment of fibre tear. Absence of fibre tear indicates  being
adapted to apply a force to said strip in a poor adhesive resistance to
water damage.    15  direction parallel to the adhesive bond between The
FEFCO method No. 9 involves the immer-     said corrugated medium and said
liner and grip- ion of a piece of board in water with a specified  ping
means connected to said load measuring de- number of glue bonds subjected
to the load im-    vice, said gripping means comprising a plate and a posed
by a hanging weight (either 250 or 350g).   plurality of prongs adapted to
be within the flutes of The number of hours the bond can withstand the   20
said corrugated medium  so that said gripping load is measured.
means grips the corrugated medium. Another more objective method is
described in     A sample of board to be tested is carefully cut Australian
Patent 581511. That patent discloses a  and the liner adjacent to the glue
bond under test technique of preparing a sample of corrugated     is bonded
to a plastic strip. board by isolating a portion of the outer liner by   25
The liner and medium on the opposite side to removing part of the liner to
isolate one piece   the glue bond to be tested are securely fixed to the
attached to the medium. A hole or eyelet is pre-  test instrument by a
clamping arrangement. The pared in the other portion of the board and a
preferred form of clamp comprises a body section plastic strip is hot melt
bonded to the portion of  projecting from which is a series of prongs
adapted liner to be tested.                          30  to fit within the
flutes of the corrugated medium at Hooks are placed in a hole in the
plastic strip  the appropriate flute pitch and a backing plate and the
board. The testing apparatus comprises a  loaded against the other face of
the liner, and such beam balance with a water collecter on one beam
backing plate is connected to said body section. and the sample on the
other. The plastic strip is  The backing plate is adjustable to clamp the
liner connected to the balance beam while the paper-  35  and the glue bond
not under test between the oard sample is secured to the stand. Water is
prongs and the backing plate. added progressively to the collecter until
the wet     The plastic strip is then secured to a projecting sample fails
and the liner is displaced from the  tongue in the test instrument. This
strip is prefer- medium. This method aims to apply a constantly    ably
connected to the load applying device while increasing force parallel to
the glue lines of the   40  the gripping device for the medium is connected
to sample.                                           a load cell as part of
the load measuring device. Whilst this test was the first method to produce
This arrangement means that a small sample is quantitative results, a
number of difficulties exist  cut from the board to be tested and no
further with this method. The apparatus is clumsy and     preparation is
required. The sample is effectively difficult to control and must be
attended by an   45  tensioned by means of securely holding one liner
operator. Sample preparation is tedious and must  and the medium bonded to
it and applying a shear- be carefully done to avoid damage to the medium.
ing force to the other liner. The wet sample also tends to tear at the hole
in the  Another aspect of this invention provides a second portion.
Further, if the glue bond of the side  testing apparatus comprising: to be
tested is appreciably stronger than the glue   50  1) a load cell attached
to which a sample clamp bond in the other side of the sample, then failure
as described above opposed to which is; occurs on the weaker side rather
than on the side    2) a second sample clamp secured to a means to be
tested.                                       for applying a progressively
increasing force to It is an object of this invention to overcome    the
glue bond under the test via the plastic strip. 



these problems.                              55      The preferred
embodiment of this is a projecting The present invention provides a clamp
which     lug or other clamping arrangement which at- enables one liner to
medium glue bond to be          taches to the plastic strip; tested whilst
firmly securing the medium and other 2    3                 EP 0 348  177
B1                   4 3) a controller for controlling the force applied to
Claims the sample by said means; and 4) a measuring and display device for
measur-   1. Apparatus for measuring the strength of the ing the force at
which displacement and sample     adhesive bond between a corrugated paper-
failure occur and displaying it.            5      board medium (16) and a
paperboard liner A preferred form of this invention will now be     (15),
said apparatus comprising a load measur- described in which Figure 1 is a
schematic view of   ing device, a load applying device (9) and a testing
apparatus of this invention. Figure 2 is a  means (7) for clamping a
corrugated paper- plan view of the apparatus and Figure 3 is a side
board sample between said load measuring view of Figure 2 and Figure 4A is
a detailed view of  10  device and said load applying device, said the
clamp as shown in Figure 3 and Figure 4B is a     apparatus being
characterised in that said side view of the prepared sample.
sample is prepared by bonding a rigid strip The apparatus comprises a body
section 5          (18) to said liner (15), said load applying de- mounted
on which is a load cell 6 secured to which    vice (9) being adapted to
apply a force to said Is clamp means 7 and mounted at the other end is  is
strip in a direction parallel to the adhesive the force applying device 9
secured to which Is the   bond between said corrugated medium and
projecting tongue 10.                                said liner and
gripping means connected to The sample 8 is held between the clamp 7 and
said load measuring device, said gripping projecting tongue 10. The
controller 11 incorpo-      means comprising a plate (24) and a plurality
rates a microprocessor and is programmed to pro-  20  of prongs (21)
adapted to be within the flutes vide:
of said corrugated medium so that said grip- (i) force measurement and
control;                 ping means grips the corrugated medium. (ii)
failure detection of sample; (iii) shear rate input;
Patentanspruche (iv) display functions;                    25 (v) a
calibration routine;                      1. Vorrichtung zum Messen der
Festlgkeit der (vi) statistical processing of results.
Klebstoffbindung zwischen einem Wellpappe- The sample 8 best seen in Figure
4B com-          material (16) und einer Kartonauflage (15), wo- prises the
topliner 15, the medium 16 and the       bel die Vorrichtung eine
BelastungsmeBeinrich- bottom liner 17. Liner 15 is bonded preferably by
30  tung, eine Belastungsanbringeinrichtung (9) double sided tape to a
plastic strip 18. A hole in    und eine Einrichtung (7) zum Einspannen
einer plastic strip 18 clips into place over the projecting  Wellpappeprobe
zwischen der Belastungsmee- lug on the tongue 10.
einrichtung und der Belastungsaufbringeinrich- The clamp 7 best seen in
Figure 4A comprises      tung umfal3t wobel die Vorrichtung dadurch a body
section 20, a set of prongs 21 which lie on   35  gekennzeichnet ist, daB
die Probe durch Ver- medium 16. These prongs 21 are secured to body
binden eines starren Streifens (18) mit der section 20 by the screws 22.
Plate 24 abuts the       Auflage (15) vorbereitet wird, wobei die Bela-
outerface of liner 17 so that liner 17 and medium
stungsaufbringelnrichtung (9) dazu beflhigt Ist, 16 are held between plate
24 and prongs 21. Plate     emne Kraft auf den Strelfen in paralleler Rich-
24 is supported on screw jack 25 which is mounted   40  tung zur
Klebstoffbindung zwischen dem ge- for threaded movement in body section 20.
The         wellten Material und der Auflage anzulegen, screw jack 25 with
associated spring 26 ensures       wobei die Vorrichtung ferner elne mit
der Bela-, the plate 24 is strongly loaded against liner 17. The
stungsmeBeinrichtung verbdlndene Grelfeinrich- abutment plate 23 which is
part of the body section   tung umfalt, die eine Platte (24) und elne 20 of
clamp 7 is arranged around prongs 21 to  45     Mehrzahl von Zinken (21)
aufweist, die in die prevent any movement of the medium  16 and
Kuppen der Wellpappe passen, so dag die 



bottom liner 17.                                      Greifeinrichtung das
gewellte Material ergrelft. The avoidance of hooks by using clamp 7 not
only avoids tearing of the sample but also enables  Revendications better
sample alignment so that shear force is  50 applied parallel to the flutes
and the adhesion lines  1. Appareil pour mesurer la resistance de la Ilai-
between the medium and the liner.                     son adhesive 4tablie
entre une &me de carton From the above It can be seen that the appara-
ondule (16) et une couverture de carton (15), tus and sample holder provide
a simple and effec-     cet appareil comprenant un dispositif de mesu- tive
means of measuring the wet strength of adhe-  55  re de charge, un
dispositif applicateur de char- sive bonds in corrugated boards.
ge (9) et des moyens (7) pour pincer un dchantillon de carton ondul4 entre
ledit dispo- sitif de mesure de charge et ledit dispositif 3    3
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controller for controlling the force applied to  Claims the sample by said
means; and 4) a measuring and display device for measur-    1. Apparatus
for measuring the strength of the ing the force at which displacement and
sample      adhesive bond between a corrugated paper- failure occur and
displaying it.            5       board medium  (16) and a paperboard liner
A preferred form of this invention will now be     (15). said apparatus
comprising a load measur- described in which Figure 1 is a schematic view
of     ing device, a load applying device (9) and a testing apparatus of
this invention. Figure 2 is a   means (7) for clamping a corrugated paper-
plan view of the apparatus and Figure 3 is a side      board sample between
said load measuring view of Figure 2 and Figure 4A is a detailed view of
10  device and said load applying device, said the clamp as shown in Figure
3 and Figure 4B is a      apparatus being characterised in that said side
view of the prepared sample.                      sample is prepared by
bonding a rigid strip The apparatus comprises a body section 5
(18) to said liner (15), said load applying de- mounted on which is a load
cell 6 secured to which     vice (9) being adapted to apply a force to said
is clamp means 7 and mounted at the other end is  15   strip in a direction
parallel to the adhesive the force applying device 9 secured to which is
the    bond between said corrugated medium and projecting tongue 10.
said liner and gripping means connected to The sample 8 is held between the
clamp 7 and       said load measuring device, said gripping projecting
tongue 10. The controller 11 incorpo-       means comprising a plate (24)
and a plurality rates a microprocessor and is programmed to pro-  20   of
prongs (21) adapted to be within the flutes vide:
of said corrugated medium so that said grip- (i) force measurement and
control;                  ping means grips the corrugated medium. (ii)
failure detection of sample; (iii) shear rate input;
Patentanspruche (iv) display functions;                     25 (v) a
calibration routine;                       1. Vorrichtung zum  Messen der
Festigkeit der (vi) statistical processing of results.
Klebstoffbindung zwischen einem Wellpappe- The sample 8 best seen in Figure
4B com-           material (16) und einer Kartonauflage (15), wo- prises
the topliner 15, the medium  16 and the         bei die Vorrichtung eine
BelastungsmeBeinrlch- bottom liner 17. Liner 15 is bonded preferably by
30  tung, eine Belastungsanbringeinrichtung  (9) double sided tape to a
plastic strip 18. A hole in     und eine Einrichtung (7) zum Einspannen
einer plastic strip 18 clips into place over the projecting  Wellpappeprobe
zwischen der BelastungsmeB- lug on the tongue 10.
einrichtung und der Belastungsaufbringeinrich- The clamp 7 best seen in
Figure 4A comprises       tung umfagt, wobei die Vorrichtung dadurch a body
section 20, a set of prongs 21 which lie on   35  gekennzeichnet ist, daB
die Probe durch Ver- medium 16. These prongs 21 are secured to body
binden eines starren Streifens (18) mit der section 20 by the screws 22.
Plate 24 abuts the        Auflage (15) vorbereitet wird, wobei die Bela-
outerface of liner 17 so that liner 17 and medium
stungsaufbringeinrichtung (9) dazu beffihigt ist, 



16 are held between plate 24 and prongs 21. Plate      eine Kraft auf den
Streifen in paralleler Rich- 24 is supported on screw jack 25 which is
mounted   40  tung zur Klebstoffbindung zwischen dern ge- for threaded
movement in body section 20. The          wellten Material und der Auflage
anzulegen, screw jack 25 with associated spring 26 ensures        wobei die
Vorrichtung ferner eine mit der Bela-, the plate 24 is strongly loaded
against liner 17. The  stungsmelgeinrichtung verbundene Greifeinrich-
abutment plate 23 which is part of the body section   tung umfaf3t, die
eine Platte (24) und eine 20 of clamp 7 is arranged around prongs 21 to  45
Mehrzahl von Zinken (21) aufweist, die In die prevent any movement of the
medium  16 and             Kuppen der Wellpappe passen, so daB die bottom
liner 17.                                       Greifeinrichtung das
geweilte Material ergreift. The avoidance of hooks by using clamp 7 not
only avoids tearing of the sample but also enables  Revendications better
sample alignment so that shear force is  50 applied parallel to the flutes
and the adhesion lines  1. Appareil pour mesurer la resistance de la liai-
between the medium and the liner.                      son adhesive 6tablie
entre une tme de carton From the above it can be seen that the appara-
onduld (16) et une couverture de carton (15), tus and sample holder provide
a simple and effec-      cet appareil comprenant un dispositif de mesu-
tive means of measuring the wet strength of adhe-  55  re de charge, un
dispositif applicateur de char- sive bonds in corrugated boards.
ge (9) et des moyens (7) pour pincer un 6chantillon de carton ondul6 entre
ledit dispo- sitif de mesure de charge et ledit dispositif 3    5
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applicateur de charge, ledit appareil etant ca- ractdrisd en ce que ledit
echantillon est pr pa- r6 par liaison d'une bande rigide (18) h ladite
couverture (15), ledit dispositif applicateur de charge (9) 6tant congu
pour exercer une force   5 sur ladite bande, dans une direction parallele a
la liaison adhesive entre ladite &me ondulee et ladite couverture, des
moyens de prehension etant relids audit dispositif de mesure de char- ge,
lesdits moyens de prehension comprenant  10 une plaque (24) et plusieurs
dents (21) aptes a 8tre plac~es a l'lnterieur des cannelures de ladite Ame
ondul6e pour que lesdits moyens de prehension agrippent l'ame ondulee. 15
20 25 30 35 40 45 50 55 4    


