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Pallet container

The invention relates to a pallet container (referred to below in short as "IBC") for storage
and for transport of in particular hazardous liquid or flowable filling materials, with a thin-
walled rigid inner container made from thermoplastic, with a tubular lattice frame which
tightly surrounds the plastics inner container as a supporting casing and consists of
horizontal and vertical tubular rods which are welded to one another, and with a rectangular
base pallet on which the plastics container rests and to which the tubular lattice frame is
fixedly connected, wherein the rectangular plastics container has two longer side walls, a
shorter rear wall, a shorter front wall, a container base and a top having a central, closeable
filling nozzle, wherein two crossbars run at the top of the tubular lattice frame laterally next
to the filling nozzle of the plastics inner container and are fastened to the two longer side
walls of the tubular lattice frame and over which two holding devices which are arranged on
the top and are formed from the plastics material of the plastics inner container engage

centrally.

Problem:

In the chemical industry, pallet containers or IBCs to a large extent are predominantly used
for transport of liquid chemicals. Said chemical products mainly constitute hazardous liquid
filling materials, for the storage and transport of which only appropriately type-tested
containers are permitted. During the type test carried out by the Federal Institute for
Materials Testing (BAM), various strength and tightness criteria have to be met. Among
other things, as simulation for continuous transport vibrations, for IBCs a so-called "vibration
test" has to be completed on a vibrating table which exerts extremely high dynamic vibrating
loads on the filled pallet container within a very short period of time. The correspondingly
driven vibrating table carries out short vertical lifting movements with a double amplitude of
25 mm £ 5%, with the frequency of the lifting movements being selected such that the pallet
container with its base pallet just lifts off the supporting plate of the vibrating table. The test
lasts for an hour. The tested pallet container must then not have any leak, any fracture and

any rupture/failure of the structural equipment.
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In terms of function, each time the vibrating table abruptly moves upward, a strong
hydrodynamic shockwave acts on the liquid column located in the inner container, as a
result of which the liquid endeavors to swerve laterally. The side walls of the surrounding
lattice cage are thereby pressed elastically outward (in four directions). At the same time,
the top with the screw cap on the central filling opening sinks heavily downward. During the
subsequent abrupt moving downward of the vibrating table, the outwardly pressed side
walls of the lattice cage spring back and the liquid now swerves upward (only in one
direction), with the top with the screw cap being vigorously knocked upward. The rapid
periodic repetitions of said movement sequences may cause the liquid or the entire
container system to enter into resonant vibrations, as a result of which the size of the
swerving movements increases further and quickly exceeds critical values, which can lead
to tubular rod fractures and tearing open of welded joints of the welded tubular rod

junctions.

Pallet containers of the present type with a thin-walled plastics inner container and a
surrounding tubular lattice frame ("composite IBCs") are customarily provided with two
tubular-rod-shaped crossbars which run over the top of the plastics inner container laterally
next to the filling nozzle and are fastened to the uppermost, horizontally encircling tubular
rod of the tubular lattice frame. This serves firstly for stiffening the upper lattice frame region
and secondly for securing the plastics inner container within the tubular lattice frame. The
intention here, inter alia, is to prevent, for example, if a pallet container is overturned, the
filled plastics inner container from slipping out of the lattice cage and no longer being able to
be handled.

Prior art:

Document EP 0 881 161 A1 discloses a similar pallet container with a removable metal or
plastics protected cover, in which collapsing of the top with the filling nozzle of the plastics
inner container due to the action of external or internal forces is intended to be avoided. In
this case, in particular a lowering of the top due to the build-up of a negative pressure during
cooling of the filling material is to be counteracted, so that the screw cap can continue to be
opened by means of commercially available wrenches. The intention is also to avoid said
top from lowering when an agitating tool is placed onto the filling nozzle. For this purpose,

the top of the plastics inner container is fastened to the protective cover arranged
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thereabove. Two fastening eyelets which are plugged through slots in the protective cover
and protrude upward are integrally formed on the top. To secure the top to the protective

cover, corresponding split pins are plugged through the protruding fastening eyelets.

The pallet containers of the type in question that are currently on the market and are from
various manufacturers virtually all have, as holding devices, closed fastening eyelets which
are integrally formed on the top and engage over the two crossbars on the upper lattice

cage.

However, these known fastening eyelets are comparatively thin and have a large through
opening because, during the installation of the crossbars, the latter have to be plugged with
their angled fastening ends through the eye of the fastening eyelets. Accordingly, this does
not constitute a stable suspension of the inner container for the approval testing for

hazardous goods, in particular the vibration test.

Object:
The present invention is based on the object of increasing the stability of pallet containers
against the external action of vibration loads by a bit in a simple manner and therefore of

extending the service life of the pallet containers overall.

Solution:

This object is achieved with the special features of patent claim 1. The features in the
dependent claims describe further advantageous possibilities of refining the pallet container
according to the invention. In a surprisingly simple manner, the proposed technical teaching
opens up the capability of filled pallet containers to provide improved resistance to
continuous transport vibrations. By means of the structural measures of the present
invention, the entire pallet container system achieves an increase in performance that takes

effect in the event of dynamic permanent loading only in the upper limit range.

The present invention is distinguished in a structural manner in that the holding devices are
designed as solid supporting pins which are open on the one side, with a short free end and

a comparatively long connecting region. The comparatively long connecting region of the
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supporting-pin-shaped holding devices here is approximately twice as long as the short free

end. Several advantages are thereby simultaneously obtained.

Firstly, a substantial advantage in terms of manufacturing is obtained. The crossbars no
longer have to be plugged with their comparatively large angled fastening ends through a
closed fastening eyelet by hand, but rather can be pushed in a simple manner from the side
under the short free end of the supporting pin. This operation can easily be automated.
Secondly, with regard to the approval testing, the pallet container has increased rigidity
because of the supporting pin with the long connecting region on the top of the inner
container and the solid, short design of the free end of the supporting pin. In conjunction with
the solid design of the free supporting-pin end, the clearance below the end with respect to
the top is specifically only of a size such that the crossbar fits precisely thereunder and fills
the available clearance, and therefore excess clearance no longer remains and no hitherto
customary free movement (striking) of the crossbar in a large eyelet opening can take place
any longer. On the contrary, permanent contact securing between supporting-pin-shaped
holding devices and crossbar now exists during each up and down movement of the inner

container top without free movement and striking of the crossbar.

In a refinement of the invention, it is expediently provided that the two supporting-pin-shaped
holding devices are formed facing each other with their free end. The effect achieved by this
is that, even in the event of extreme vibration loading in the resonance range, the crossbars

do not simply spring out under the free ends of the supporting pins.

In a structural refinement, the supporting-pin-shaped holding devices overall have a
rectangular cross section, wherein the height is approx. 35 mm to 45 mm - preferably 38 mm,
the length is approx. 65 mm to 80 mm - preferably 72 mm, and the thickness is approx. 5 mm
to 8 mm - preferably 6 mm. The supporting-pin-shaped holding devices are therefore virtually
twice as long as they are high and have improved rigidity in comparison to known thin
fastening eyelets. This is also brought about by the fact that the short free end has a length of
"only" approx. 18 mm to 25 mm — preferably 22 mm - and a free height or a small distance

from the top of the inner container of approx. 15 mm to 20 mm — preferably 17 mm.
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In a further structural refinement, it is provided that the connecting region of the supporting-
pin-shaped holding devices is formed exclusively in the obliquely running transition region of
the inner container. By means of the arrangement of the long connecting region of the solid
supporting pins in the obliquely running transition region of the inner container from the two
higher outer parts to the lower central part (for the protected arrangement of the filling screw
cap), a reduction in the peak values of the up and down movement of the inner container top
is brought about, which ultimately leads to a noticeable increase in the resistance capability

in the event of a long lasting vibration loading.

The invention will be explained and described in more detail below with reference to an

exemplary embodiment which is illustrated schematically in the drawings, in which:

figure 1:  shows an IBC according to the invention in a perspective oblique view,

figure 2.  shows a plastics inner container in side view,

figure 3:  shows the cutout of a detail from fig. 2 with a supporting-pin-shaped holding

device, and

figure 4:  shows a perspective oblique view of the holding device according to fig. 3.

In figure 1, a pallet container according to the invention (= IBC) for storage and for
transport of in particular hazardous liquid or flowable filling materials is denoted by the
reference sign 10. For utilization or for use of hazardous filling materials, the pallet
container 10 meets particular test criteria and is provided with an appropriate official
hazardous goods permit. In a design for a filling material volume of approx. 1000 [, the
pallet container 10 has standardized dimensions with a length of approx. 1200 mm, a
width of approx. 1000 mm and a height of approx. 1151 mm. The main elements of the
pallet container 10 comprise a thin-walled rigid inner container 12 produced from
thermoplastic by blow molding, a tubular lattice frame 14 tightly surrounding the plastics
inner container 12 as a supporting casing, and a base pallet 16 on which the plastics inner
container 12 rests and to which the tubular lattice frame 14 is fixedly connected. The outer

tubular lattice frame 14 consists of horizontal and vertical tubular rods 18, 20 which are
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welded to each other. In order to obtain a closed lattice cage as an outer container, the
annularly encircling horizontal tubular rods 18 are each fixedly connected to one another at
a connecting point. In the version shown, the base pallet 16 is designed as a composite
pallet with an upper steel-sheet supporting plate, with a steel tube supporting frame
arranged underneath and with plastics corner and central feet. An identification panel 22
made from thin steel sheet is fastened on the front side of the tubular lattice frame 14 in
order to identify the respective liquid filling material. An extraction nozzle 24 for the
connection of an extraction fitting for extracting the liquid filling material is formed in the

center of the base of the plastics inner container 12.

Corresponding to the dimensions of the pallet container 10, the plastics inner container 12
has two longer side walls, a shorter rear wall, a shorter front wall, a container base and a
top 26 with a centrally arranged filling nozzle 30 which is closeable by means of a screw cap
28, wherein two tubular-rod-shaped crossbars 32 run at the top of the tubular lattice frame
14 laterally next to the filling nozzle 30 of the plastics inner container 12 and are fastened to
the two longer side walls of the tubular lattice frame 14 and over which two solid supporting-
pin-shaped holding devices 34 which are arranged on the top 26 and are formed from the
plastics material of the plastics inner container 12 engage centrally.

The cube-shaped plastics inner container 12 is illustrated by itself (without the surrounding
tubular lattice frame 14) in side view in figure 2. The base-side extraction nozzle 24 is
arranged on a shorter side wall which is not visible here. The upper centrally arranged
filling nozzle 30 is positioned in a lower central part 36 of the inner container 12 between
two higher outer parts 38. The two solid supporting-pin-shaped holding devices 34 which
are open on one side are arranged in the obliquely formed transition regions 40 from the

lower central part 36 to the two higher outer parts 38.

During the blow molding operation, when the blow mold is closed, the holding devices 34
are formed in the region of the pinch-off seam from the pinched-off tube ends in
depressions formed for this purpose. In the case of the previously customary closed
fastening eyelets, the plastics material in the eyelet openings have had to be cut out

separately after each blow molding operation. This additional working step is
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advantageously omitted in the case of the inventive supporting-pin-shaped holding devices

34 which are open on one side.

The enlarged illustration in figure 3 makes it clear that the holding devices 34 are designed
as solid supporting pins which are open on one side, with a short free end 42 and a
comparatively long connecting region 44. It was apparent in the previous illustrations fig. 1

and fig. 2 that the holding devices 34 are formed facing each other with their free end 42.

According to a structural refinement, the comparatively long connecting region 44 of the
supporting-pin-shaped holding devices 34 is approximately twice as long as the short free
end 42. The holding devices 34 here have overall a rectangular cross section, wherein the
height is approx. 35 mm to 45 mm - preferably 38 mm, the length is approx. 65 mm to 80 mm
- preferably 72 mm -, and the thickness is approx. 5 mm to 8 mm - preferably 6 mm. The
supporting-pin-shaped holding devices 34 are therefore virtually twice as long as they are
high. The contact-bound clamping of the crossbars (without a clearance as in a closed plug-
through eyelet) takes place by the fact that the short free end 42 has a length of approx.

18 mm to 25 mm — preferably 22 mm - and a free height or a distance from the top 26 of the
inner container of approx. 15 mm to 20 mm — preferably 17 mm.

As is furthermore clearly revealed in figure 3, the connecting region 44 of the supporting-pin-
shaped holding devices 34 is formed exclusively in the obliquely running transition regions 40
of the inner container top 26. In order to completely rule out the crossbars 32 springing out
under the holding devices 34, the two holding devices 34 are provided at their free end 42
with a small downwardly pointing lug 46.

In addition, the perspective view in figure 4 clearly shows that the two lateral outer edges of

the supporting-pin-shaped holding devices 34 are provided with a continuous edge bead 48.

The edge bead 48 has a width of approx. 3 mm and a height of approx. 1 mm.

This increases the rigidity of the holding device, wherein a certain required elasticity is
maintained in order to be able to cushion the impacts from reversing the direction during the
pivoting of the top up and down during the vibration test and to transmit said impacts only to
a reduced extent to the crossbars 32.
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In comparison tests of vibration tests with video recording, it can be seen in a standard IBC
with a known closed eyelet having a large through opening that the top with the thin eyelet
strikes overall with a higher vibration amplitude and thereby with more momentum against
the cross member because, as the top moves upward, the thin eyelet is raised from the
cross member rod and, when the top moves downward, said eyelet strikes abruptly against
the cross member whereas the open holding device is still resting on the cross member rod
also in the upper turning point of the top and does not lift. As a result, the vertical "pulsing”
in the two higher outer side regions or outer parts of the top is noticeably reduced and the
vibration amplitude of the horizontal "pulsing" in the region of the two opposite longer side
walls of the lattice cage or of the pallet container 10 is reduced. Measurements of the
maximum elastic deflection of the opposite longer side walls of the lattice cage under
dynamic loading have revealed that, in the case of the contact-bound form-fitting
suspension of the inner container top 26 on the crossbars 32 by means of the solid
supporting-pin-shaped holding devices 34 which are open on one side, a lattice deflection
which is approx. 20% smaller takes place. This gives rise to significantly lower peak values
of critical changing bending stresses and harmful tensile stresses on the sensitive welding
points of the welded tube junctions in the lattice cage. This accounts for a longer service life

and usability of the pallet containers according to the invention.

Conclusion:
The present invention therefore, with comparatively small measures, provides a valuable

step in respect of increasing value by reusing used IBCs for longer.
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List of reference signs

Pallet container

Plastics inner container
Tubular lattice frame

Base pallet

Horizontal tubular rods (12)
Vertical tubular rods (12)
Identification panel

Lower extraction nozzle
Top (12)

Screw cap (30)

Upper filling nozzle (26)
Crossbar (14)
Supporting-pin-shaped holding device (26)
Central part (26, 12)

Outer part (26, 12)
Transition region (36-38)
Free end (34)

Connection region (34)
Small lug (42)

Edge bead (34)
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Patent claims

1.) A pallet container (10) for storage and for transport of in particular hazardous liquid or
flowable filling materials, with a thin-walled rigid inner container (12) made from
thermoplastic, with a tubular lattice frame (14) which tightly surrounds the plastics inner
container (12) as a supporting casing and consists of horizontal and vertical tubular rods
(18, 20) which are welded to one another, and with a rectangular base pallet (16) on which
the plastics inner container (12) rests and to which the tubular lattice frame (14) is fixedly
connected, wherein the cube-shaped plastics inner container (12) has two longer side walls,
a shorter rear wall, a shorter front wall, a container base and a top (26) having a centrally
arranged filling nozzle (30) which is closeable by means of a screw cap (28), wherein two
tubular-rod-shaped crossbars (32) run at the top of the tubular lattice frame (14) laterally
next to the filling nozzle (30) of the plastics inner container (12) and are fastened to the two
longer side walls of the tubular lattice frame (14) and over which two holding devices (34)
which are arranged on the top (26) and are formed from the plastics material of the plastics
inner container (12) engage centrally,

characterized in that

the holding devices (34) are in the form of solid supporting pins which are open on one side,
i.e. are supporting-pin-shaped, with a short free end (42) and a comparatively long

connecting region (44).

2.) The pallet container as claimed in claim 1,

characterized in that

the supporting-pin-shaped holding devices (34) are formed facing each other with their free
end (42).

3.) The inliner as claimed in claim 1 or 2,

characterized in that '

the comparatively long connecting region (44) of the supporting-pin-shaped holding devices
(34) is approximately twice as long as the short free end (42).

4.) The pallet container as claimed in claim 1 or 2,
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characterized in that the supporting-pin-shaped holding devices (34) overall have a
rectangular cross section, wherein the height is approx. 35 mm to 45 mm - preferably 38 mm,
the length is approx. 65 mm to 80 mm - preferably 72 mm, and the thickness is approx. 5 mm
to 8 mm - preferably 6 mm.

5.) The pallet container as claimed in claim 1, 2, 3 or 4,

characterized in that

the short free end (42) has a length of approx. 18 mm to 25 mm — preferably 22 mm - and a
free height or a distance from the top (26) of the inner container (12) of approx. 15 mm to
20 mm — preferably 17 mm.

6.) The pallet container as claimed in claim 1, 2, 3, 4 or 5,
characterized in that
the connecting region (44) of the supporting-pin-shaped holding devices (34) is formed

exclusively in the obliquely running transition region (40) of the inner container top (26).

7.) The pallet container as claimed in one of the preceding claims 1 to 6,

characterized in that

the supporting-pin-shaped holding devices (34) are provided at their free end (42) with a
small downwardly pointing lug (46).

8.) The pallet container as claimed in one of the preceding claims 1 to 7,

characterized in that

the two lateral outer edges of the supporting-pin-shaped holding devices (34) are provided
with a continuous edge bead (48).

9.) The inliner as claimed in claim 8,
characterized in that

the edge bead (48) has a width of approx. 3 mm and a height of approx. 1 mm.



