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Plastic container for liquids and method for producing a plastic container

The present invention relates to a plastic container for liquids, in partic-
ular an inner container for transport and storage containers for liquids
comprising an outer jacket made of latticework or of sheet metal material
and a pallet-type understructure, the plastic container being realized as a
blow-molded body by blow molding from a tubular preform in a blow
mold and having a container socket for connecting a container fitting in
a fitting connecting area of a container wall, the container socket being
provided with a container opening and being connected to a connecting

flange of the container fitting via a welded joint.

A plastic container of the kind mentioned above is known from

EP 1 630 105 A1, said plastic container having a container fitting con-
nected to a container socket via a hot-plate butt-welded joint. The known
plastic container is produced by blow molding, wherein, in order to form
a container socket serving to connect the container fitting, a bulge is
formed in a fitting connecting area of the container wall simultaneously
to production of the blow-molded body, a wall portion being removed
from said bulge by means of a cutting tool so as to form a container
opening in order to form the container socket. After use of the cutting
tool, the container socket thus has a container opening having an outer
edge which forms a welding contact surface in a plane parallel to the
container wall. During subsequent mirror welding or butt welding, a
heating mirror is disposed as a hot plate between the container socket
and a connecting piece of the container fitting disposed opposite in order
to heat both a welding contact surface realized on the container socket
and a welding contact surface realized on the connecting piece of the
container fitting to their welding temperature, the welding contact sur-

faces being pressed against each other with pressure once the welding
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mirror has been removed and being allowed to cool in this position in or-

der to form the welded joint.

The method described above for producing a welded joint between the
container socket of the plastic container and the connecting piece of the
container fitting is also used in particular in plastic containers whose
container wall has a multi-layer structure in which an inner layer made
of polyethylene is combined with an outer layer made of a reclaimed ma-
terial, the two layers being separated by an EVOH barrier layer, for ex-
ample. Neither the EVOH layer nor the reclaimed-material layer, which
is made of a recycled material, is suitable for being welded in order to be
connected to a container fitting, which is typically made of polyethylene,
which means that the outer layer and the EVOH layer will have to be re-
moved first in the area of the outer edge of the container socket in order
to be able to produce a welded joint between the container socket and the

container fitting.

Hence, the object of the present invention is to propose a plastic con-
tainer and a method for producing a plastic container which has a multi-
layer wall structure and which can be provided with a container fitting

by means of a welded joint in a simple manner.

To attain said object, the plastic container according to the invention has

the features of claim 1.

According to the invention, the container wall has an inner layer made of
a first plastic material and an outer layer made of a second plastic mate-
rial, and the container socket has a longitudinal cross section widening
toward the container opening in such a manner that an end face of the
container socket is formed at least in part by an inner layer segment dis-
posed opposite the outer layer, and a welding contact surface of the con-

tainer socket is formed by the inner layer segment.
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In this context, the term “end face” is to be interpreted as the surface
projection of the container socket into a frontal plane of the plastic con-
tainer, i.e., a plane parallel to the container wall having the container
socket, such that the inner layer segment forms a surface projection into
the end face, thus forming the welding contact surface of the container
socket during when a welding contact is established between the con-
necting piece of the container fitting and the container socket. The fact
that the position of the outer layer relative to the inner layer segment is
defined such that the outer layer is disposed opposite the inner layer seg-
ment, i.e., facing away from the inner layer segment, prevents a welding
contact from being established between the connecting piece of the con-
tainer fitting and the outer layer of the container wall during welding.
Instead, the design according to the invention limits the welding contact
or the formation of a welding contact surface on the container socket to
the inner layer segment. This ensures that no welding contact that ad-
versely affects the quality of the welded joint can occur between materi-

als that are incompatible in the context of a welded joint.

In a particularly preferred embodiment of the plastic container, the con-
tainer socket is conical, the welding contact surface being formed by a

wall surface of an inner cone which is provided with the inner layer and
which is welded to an outer cone formed on the connecting piece of the

container fitting.

In the method according to the invention, during blow molding of the
plastic container having a container wall having an inner layer made of a
first plastic material and an outer layer made of a second plastic mate-
rial, the container wall is expanded into a widening wall recess of the
blow mold in order to form the bulge in such a manner that the bulge
formed in the container wall has a cross section increasing toward a cov-
ering wall and, once the covering wall has been cut off in order to form
the container opening, a welding contact surface formed by an inner

layer segment and extending toward the container opening is formed. The
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welding process described below can be implemented in particular as a
hot-plate butt-welding process. The known friction welding techniques,
such as, in particular, spin welding and vibration welding, are other pos-

sible welding techniques that are advantageously usable.

A production method of this kind ensures that the welding contact sur-
face formed by the inner layer segment is disposed and exposed in an
end face of the container socket and that a surface contact is thus formed
between the inner layer segment and the connecting piece of the con-
tainer fitting when a welding contact is established between the connect-

ing piece of the container fitting and the container socket.

It is particularly preferred if the container wall is expanded into a coni-
cally widening wall recess so that the above-described conical welding

contact surface with the resulting advantageous effects is obtained.

If the bulge is formed in at least two expansion steps, a central portion
of the bulge being formed in a first expansion step and a conical wall
portion of the bulge disposed concentrically with the central portion is
subsequently formed in a second expansion step, the expansion occurring
at maximum during formation of the bulge can be reduced as compared
to when the bulge is formed in a single expansion step, the wall thick-
ness reduction resulting from the expansion of the container wall being
limited accordingly. Thus, it can be ensured in particular that the inner
layer segment has the material thickness needed for forming a high-qual-

ity welded joint.

It is particularly advantageous if the central portion of the bulge is cy-
lindrical, allowing an even wall thickness distribution to be obtained in

the area of the cone.

Advantageously, the central portion of the bulge and the blow-molded

body can be formed simultaneously, which means that the implementa-
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tion of the two-stage expansion method is not accompanied by a signifi-

cant increase in the duration of the blow molding process for producing

the blow-molded body.

Hereinafter, a preferred embodiment of the invention will be explained

in more detail with reference to the drawing.
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is a perspective illustration of a liquid container realized
as a pallet container and including an inner container real-

ized as a plastic container

is an enlarged illustration of a fitting connecting area of

the plastic container in a partly cut side view;

is an enlarged detail view of a welded joint formed be-
tween a container socket and a connecting piece of the

container fitting;

is a front view of the container socket illustrated in

Fig. 3a;

shows a first production step for producing the container

socket by blow molding;

shows a central portion of a bulge for forming the con-
tainer socket, said bulge having been produced on the
plastic container in the first production step illustrated in

Fig. 4a;

shows a second production step for producing the con-

tainer socket;

shows the bulge for forming the container socket which
has been produced on the plastic container in the second

production step;

is a section view of the bulge illustrated in Fig. 5b;



10

15

20

25

30

Figs. 6a to 6¢ are schematic illustrations of how the container fitting is
connected to the container socket by hot-plate butt weld-

ing.

Fig. 1 shows a transport and storage container which can be used as a
disposable container and as a reusable container and which has a plastic
container 10 which has the shape of a cuboid in this case and which has,
in the case at hand, a filling neck 15 formed in a container wall 13 at the
top of plastic container 10 and provided with a cap 14, and a container
socket 17 in a fitting connecting area 16 of container wall 13 at the front
of plastic container 10, container socket 17 serving to connect a con-

tainer fitting 18 which is realized as a tapping fitting in the case at hand.

In order to realize a transport and storage container, plastic container 10
is disposed on a pallet-type understructure 19 which has a supporting
bottom 20 realized as a flat bottom vat in the case at hand for supporting

plastic container 10.

Plastic container 10 is blow-molded from a tubular preform, container
socket 17 being produced together with the cuboid body of plastic con-

tainer 10 during the blow molding process.

Fig. 2 shows a welded joint 52 produced between container socket 17
and a connecting piece 21 of container fitting 18 after plastic con-
tainer 10 has been produced by blow molding. As shown in Fig. 2 and in
the enlarged illustration of Fig. 3, in particular, container wall 13 of
plastic container 10 has a multi-layer wall structure, an inner layer 22
made of HDPE being separated from an outer layer 24 by a barrier

layer 23 in the case at hand, barrier layer 23 being made of EVOH in the
case at hand. Since inner layer 22 has to meet higher requirements re-
garding material quality because of the direct contact with the liquid
contained in plastic container 10, in particular in the case of food con-
tact, the inner layer is typically made of a homogenous material of de-

fined composition, such as HDPE. Contrary thereto, recycled material,
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also referred to as reclaimed material, which is produced by shredding
and grinding the plastic material of used plastic containers, is often used
as a material for outer layer 24. Moreover, plastic container 10, which is
realized as an explosion-proof container in the case at hand, has an ex-

layer 25 made of an electrically conductive material as an outer surface.

The term outer layer as used herein refers to a layer which, contrary to
the inner layer, is disposed toward the outside of the plastic container,
although the outer layer does not necessarily have to form the outermost
layer of the plastic container; instead, it can be provided with another
layer disposed toward the outer side of the plastic container, such as the
ex-layer mentioned as an example above or another functional layer or a
decorative layer. Preferably, the inner layer consists of a material not
used before and the outer layer consists of a material formed from
grinded material, which can come from production waste produced dur-
ing the production of blow-molded bodies or from recycled plastic con-

tainers.

Notwithstanding the exemplary embodiment described above, the inner
layer and the outer layer can also be disposed one directly on top of the
other. If a functional layer is interposed, such as the barrier layer men-
tioned as an example above, bonding agents can additionally be provided

between the functional layer and the adjacent layers.

As illustrated in Figs. 6a to 6¢, a hot-plate butt-welded joint 52 as illus-
trated in Figs. 2 and 3 between container socket 17 and connecting

piece 21 of container fitting 18 is produced by first heating welding con-
tact surfaces 26 and 27 to be welded together on container socket 17 and
connecting piece 21 by means of a welding mirror 28 disposed between
welding contact surfaces 26 and 27, which are disposed opposite each
other, until a doughy texture is obtained. To this end, welding contact
surfaces 26 and 27 are moved against heating surfaces 29 and 30 of
welding mirror 28 and are heated by heat conduction, as illustrated in

Fig. 6b. Once the required welding temperature has been reached in
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welding contact surfaces 26 and 27, i.e., once container socket 17 and
connecting piece 21 have melted accordingly in the area of welding con-
tact surfaces 26 and 27, welding mirror 28 is removed from its inter-
posed position illustrated in Fig. 6b and welding contact surfaces 26 and
27 are moved against each other under pressure, as illustrated in Fig. 6c¢,

so that welded joint 52 can form during subsequent cooling.

Since the production of a welded joint requires a corresponding material
compatibility in the area of welding contact surfaces 26 and 27, a con-
tainer fitting 18 made of a PE material cannot be welded to a barrier
layer 23 made of an EVOH material or to an electrically conducting ex-

layer 25 of container wall 13 whose material is not compatible.

In order to ensure that the welded joint, which is illustrated as a hot-
plate butt-welded joint in Figs. 6a to 6c as an example, can be formed
successfully between container wall 13, which contains barrier layer 23,
outer layer 24 and ex-layer 25 in addition to inner layer 22, and connect-
ing piece 21, container socket 17 has, as illustrated in Figs. 2 and 3a in
particular, a longitudinal cross section widening toward a container
opening 31 formed on container socket 17, as illustrated in Fig. 3a, so
that an end face 32 of container socket 17 illustrated in Fig. 3b, i.e., the
surface of container socket 17 projected into the drawing plane in the
front view X of container socket 17 illustrated in Fig. 3b, has an inner
layer segment 33 which is exposed and thus available for direct contact
with welding contact surface 27 of connecting piece 21 illustrated in
Fig. 3a in order to form welding contact surface 26 when butt-welded
joint 52 is produced. Neither barrier layer 23 nor ex-layer 25 can ad-
versely affect the production of welded joint 52 when inner layer seg-
ment 33 forming contact surface 26 of container socket 17 is disposed in

this way.

In the exemplary embodiment illustrated in Figs. 2 and 3, container
socket 17 is conical, welding contact surface 26 of container socket 17

being formed by a wall surface 34 of an inner cone 35 which is formed



10

15

20

25

30

by container socket 17 and which is welded to an outer cone 36 formed

on connecting piece 21 of container fitting 18.

The production of container socket 17 formed on container wall 13 by
blow molding is to be explained hereinafter with reference to Figs. 4a to
S5c, container socket 17 being formed based on a bulge 37 initially
formed in container wall 13. As shown by a comparison of Figs. 4a and
5a, bulge 37 is produced in two expansion steps, a molding tool 40 dis-
posed on a wall recess 39 in a mold wall 38 of a blow mold being used,
as shown in Fig. 4a, molding tool 40 having, in the case at hand, a cylin-
drical inner slide 41 and an outer slide 42 disposed coaxially with cylin-
drical inner slide 41, slide bottoms 43 and 44 of inner slide 41 and outer
slide 42 forming a mold bottom 46 of wall recess 39 except for a radial

edge portion 45.

As shown in Figs. 4a and Sa, wall recess 39 is realized in such a manner
that it widens into mold wall 38 in the direction of mold bottom 46,
thereby forming an annular undercut 47 in mold wall 38 in such a manner

that wall recess 39 is conical on the whole.

As shown in Fig. 4a, during the first expansion step, inner slide 41 and
outer slide 42 are in a relative position in which slide bottom 43 of inner
slide 41 is located in the plane of mold bottom 46 and slide bottom 44 of
outer slide 42 is essentially located in the plane of a mold wall sur-

face 48 in such a manner that undercut 7 is covered by outer slide 42 and

a cylindrical mold cavity 49 is formed within wall recess 39.

As shown by a combined view of Figs. 4a and 4b, when container

wall 13 is expanded into wall recess 39, a central portion 50 of bulge 37
is formed first, i.e., a preform of bulge 37, which is subsequently com-
pleted in the second expansion step illustrated in Fig. 5a, wherein, in or-
der to execute the second expansion step, outer slide 42 is moved until
its slide bottom 44 is flush with slide bottom 43 of inner slide 41, which

means that both slide bottoms 43 and 44 are now disposed in the plane of
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mold bottom 46 and a mold cavity 51 which includes undercut 47 is

formed.

In the second expansion step, a circular wall portion 53 of fitting con-
necting area 16 of container wall 13 which surrounds central portion 47
and which is still supported by outer slide 42 during the first expansion
step is expanded, wall portion 53 having an area which is equal to the
sum of the areas of slide bottom 44 of outer slide 42 and of a slide inner
wall surface 54 formed by a slide projection s of outer slide 42 relative
to inner slide 41. Since this area is only marginally smaller than the par-
tial surface of wall recess 39 formed by the sum of slide bottom 44 of
outer slide 42 and the surface of undercut 47, the expansion in the sec-
ond expansion step illustrated in Fig. Sa essentially causes the edge por-
tion 53 supported by outer slide 42 to be folded into radial edge por-
tion 45 of mold bottom 46 and into adjacent undercut 47, wall portion 52
thus being expanded to a limited degree only and the portion of bulge 37
that is expanded the most being realized in the area of a covering wall 55

of bulge 37 which his in contact with mold bottom 46.

As indicated by the separating line in Fig. Sc¢, covering wall 55 forms the
part of bulge 37 that is removed by a separating cut in order to form con-
tainer opening 31 on container socket 17, which means that, finished
container socket 17 has a wall thickness that is not reduced far enough
compared to surrounding fitting connecting area 16 of container wall 13

to endanger the function of container socket 17.
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Claims

A plastic container (10) for liquids, in particular an inner container
for transport and storage containers for liquids comprising an outer
jacket made of latticework or of sheet metal material and a pallet-
type understructure, the plastic container (10) being realized as a
blow-molded body by blow molding from a tubular preform in a blow
mold and having a container socket (17) for connecting a container
fitting (18) in a fitting connecting area (16) of a container wall (13),
the container socket (17) being provided with a container open-

ing (31) and being connected to a connecting flange (21) of the con-
tainer fitting (18) via a welded joint (52),

characterized in that

the container wall (13) has an inner layer (22) made of a first plastic
material and an outer layer (24) made of a second plastic material,
and the container socket (17) has a longitudinal cross section widen-
ing toward the container opening (31) in such a manner that an end
face (32) of the container socket (17) is formed at least in part by an
inner layer segment (33) disposed opposite the outer layer (24), and a
welding contact surface (26) of the container socket (17) is formed

by the inner layer segment (33).

The plastic container according to claim 1,

characterized in that

the container socket (17) is cone-shaped in such a manner that the
welding contact surface (26) is formed by a wall surface (34) of an
inner cone (35), the inner cone (35) being provided with the inner
layer (22) and being welded to an outer cone (36) formed on a con-

necting piece (21) of the container fitting (18).
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A method for producing a plastic container (10) for liquids, in partic-
ular as an inner container for transport and storage containers for liq-
uids comprising an outer jacket made of latticework or of sheet metal
material and a pallet-type understructure, the plastic container (10)
being realized as a blow-molded body by blow molding from a tubu-
lar preform in a blow mold and having a container socket (17) for
connecting a container fitting (18), the container socket (17) being
realized in a fitting connecting area (16) of a container wall (13) and
being provided with a container opening (31), wherein, in order to
produce the container socket (17), a bulge (37) of the container

wall (13) closed by a covering wall (55) is realized in a wall re-

cess (39) of the blow mold, then the container opening (31) is formed
by cutting off the covering wall (55), and then the connection be-
tween the container socket (17) and a connecting piece (21) of the
container fitting (18) is established in the form of a welded

joint (52),

characterized in that

the container wall (13) has an inner layer (22) made of a first plastic
material and an outer layer (24) made of a second plastic material
and that, in order to form the bulge (37), the container wall (13) is
expanded into a widening wall recess (39) of the blow mold during
blow molding of the plastic container (10) in such a manner that the
bulge (37) formed in the container wall (13) has a cross section in-
creasing toward the covering wall (55) and, once the covering

wall (55) has been cut off in order to form the container open-

ing (31), a welding contact surface (26) formed by an inner layer
segment (33) and extending toward the container opening (31) is

formed.
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The method according to claim 3,
characterized in that
the container wall (13) is expanded into a conically widening wall re-

cess (39).

The method according to claim 3 or 4,

characterized in that

the bulge (37) is formed in at least two expansion steps, a central
portion (50) of the bulge (37) being formed in a first expansion step
and a conical wall portion (53) of the bulge disposed concentrically
with the central portion being formed subsequently in a second ex-

pansion step.

The method according to claim 5,
characterized in that

der central portion (50) of the bulge (37) is cylindrical.

. The method according to claim 5 or 6,

characterized in that
the central portion (50) of the bulge (37) and the blow-molded body

are formed simultaneously.



