1 - PALLET CONTAI NER The present invention relates to a pallet container
with a thin-walled inner liner of thernoplastic polymer for the storage
and transport of liquid or free-flowng 5 bulk materials, with a trellis
tube frame closely surrounding the plastic |iner as a supporting jacket
and with a baseplate on which t% | astic. liner rests and to which the

supporting jacket is firmy con 2%3@% éb&ﬂ@ﬁgﬁﬁ'the trellis tube franme

conprises vertical and 10 horizontal, tubular rods wel ded together at the
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known in
however, exhﬁbtnocomsnuerable dlsadvantages On exposure to the

transport-related reversed bending strains caused by the oscillating surge
pressure of Ehe 35 liquid "bulk material, the versions of trellis tube

~frame with a and continuous trellis tube profile, for exanple
known from EPaDlg55 &83-3AnekFy), are used for the transport and

15 storage of liquid or free-flowing bulk materials.

During the transport of filled pallet containers - in
particular with bulk materials with a high specific
weight (e.g. over 1,6 g/cm?) - on poor roads on trucks
with hard suspension and during rail or sea Lransport,
20 the trellis tube frame is subjected to considerable
loads by the surge forces of the bulk material. These
dynamic transpert loads create considerable constantly
changing bending and torsional stresses in the trellis
tube frame that with correspondingly long exposure
25 times inevitably lead to fatigue cracking followed by

rod breakage.

Such pallet containers with supporting jacket of
trellis tube frame are generally known in a variety of
30 forms; all supperting jacket forms to date, however,

exhibit considerable digadvantages.

On exposure to the transport-related reversed bending
strains caused by the oscillating surge pressure of the
. 35 liquid ‘bulk material, the versions of trellis tube
frame with a uniform and continuous trellis tube
profile, for example known from EP 0 755 863-A {Fu),
DE 287 19 830-A (VL) or US 62244453 B1 (Mam}), suffer a
rod breakage comparatively quickly that always starts




DE"297 19 830-A (VL) or US 62244453 Bl (Mam), suffer a rod breakage
-conparatively quickly that always starts 2 or is initiated in the tensile
area of the trellis tube rods. The rod breakage occurs predoninantly near

the welded intersection points of the t¢rellis tube rods. 5 Those trellis
tube franes with wel ded round tubes, e.g. known fromEP O 734 967 Bi (Sch)
, and with bntéﬁtﬁomaiatﬁigmitheanéhyiledu&edoEubﬁeCtﬁ@BLﬁfQﬁﬂQﬂal hei ght s
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reduced tube cross-section
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tube cross-section, considerable |Ioad peaks occur and therefore design
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and/ or reI|ellapeastarerpreéc¢¢®eduherermgB{ﬂdctnbealhbeng@mﬁahnand verti cal

trellis; dubegeat ghl, %h%hewghgepge dH S0 6l ey Zﬁg 2873 3hg(Sch) in
order to protect these against breaking/sepafation un the 25 reversed
bendi ng st rai A3THGHE tT s Pl t HEdsaTeRS | &f E%%sFﬁ%F%%ﬁtBuB% very

di sadvant ageouss - drowdver, tdhatidéhebeakbsid t upeaicr 0ossesect i oAg are
arranged i, L0g. c Sl ek ﬁoﬁfﬂé%e()fort 'Bsnpﬁhgg 59 RQl 08 gz;mw i nter-

secting trellis rods, at consequent constant 3
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be torn of fyraddydeS @ KNOWR SO YNGR, B0 nuelidi pgs special i sts
points are far too stiff and rigid for all the dynamic
loads, they absorb no deformations; these occur only in
the intersection area with the reduced tube cross-
20 sections. In addition, further cross-section reductions
and/or relief areas are prescribed here in all the
horizontal and wvertical trellis tubes at all the
welding points, e.g. EP O 734 967 Bl (Sch} in order to
protect these against breaking/separation under the
25 reversed bending strains of the transport loads. It ig
considered to be very disadvantageous, however, that
the weakest tube cross-sections are arranged in the
direct proximity of the welding pocints of the inter-
secting trellis rods, and that conseqguently a constant
36 cyclic deformation takes place immediately alongside
the welding points. The consequence of this is that the
welding points are overloaded and tend to be torn off.
It 1s a known design principle for welding specialists
that parts subject to dynamic loads =should not be

35 welded where the greatest dynamic deformation occurs.

A pallet container is also known from WO 01/89954-A and
from WO 01/89955-A with a trapezoidal tubular profile
of the trellis rods in which the vertical and/or




~ that- parts subject to dynam c |oads should not be 35 wel ded where the
.greatest dynam c deformation occurs. A pallet container is also known from

WO 01/89954-A and from WD 01/89955-A with a trapezoidal tubular profile
of the trellis rods in which the vertical and/or 3 horizontal tubular rods

: each have a formed recess alongside an intersection point These parti al

formed recesses. ar n to act as "bendlng h|n es nd to_ reduce the
bendi ng resis FAnce™t %8%9 EQ%§¥% Suleac as" cgenealscovered
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short period gfai@xpossicntRatticulaar | yoden pdintvi ciniy obnghe-wel ded
intersection points of the 20 trellis tube rods. By conparison, the known
trellis tube TFAMES of wel ded round tube (Sch) with reduced tube
cross-sedtlion at the intersection points and additional partial relief

areas 25 to fheidresigeschaverthe:-4 oldowai ng dhsadyant agestotheshei ght of

t he reduced tube . cross-se tlon S to.be the | d
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| pads. 30 THmveouhd tlabedvaitdusitley dm%mgszg@t@loﬁnd vertical

trellis tube rods are generally and over their entire
15 length too torsionally rigid and resistant to bending
with reversed bending strains; as a result, £fatigue
cracks and rod Dbreakages occur here even after a
comparatively short period c¢f exposure, particularly in

the wvicinity of the welded intersection points of the

20 trellis tube reds.

By compariscn, the known trelliis tube frames of welded
round tube (Sch) with reduced tube cross-section at the
intersection points and additional partial relief areas

25 to their sides have the following disadvantages:

- The height of the reduced tube cross-gection has
to be the same at all welded intersection points, and

cannot be adapted to different reversed bending loads.

3¢
- The round tubes with <circular cross-section
alongside the intersection points welded in recesses
are very resistant to bending and are not deformed on
exposure Lo reversed bending strains.

35

- The round tubes alongside the welded intersection
points are also very torsicnally rigid and are not
deformed on exposure to torsional loads. The horizontal

trellis profile rods are twisted on exposure to




al ongside the intersection points welded in recesses are very resistant to
bendi ng and are not deforned on exposure to reversed bending strains. 35
The round tubes al ongside the wel ded intersection points are also very
torsionally rigid and are not defornmed on exposure to torsional |oads. The
horizontal trellis profile rods are twi sted on exposure to 4 reversed

bendi ng st r airesebyed aﬁbﬂ(ﬁlﬂf@v%lﬁ'@ﬁﬁ_ﬁs Ofpyt h&dﬁé@”rﬁ&%m@r&@s éf)l \MP%Ch t h?% are
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absorbed exchysihvely by the locally Ilimted partial recesses (design
bendi ng or breaki ng points) directly alongside the intersection points.
hj ect The obj ect of the present invention is to provide a 15 pallet
contai ner with a Akleldhes lbabie fndnetnfsseel deceddimyl ather Qd&nb@aﬁrtpo | ORger
has the disa es theg prior art oW n or the
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continuous RPHBEd profile accordlng to the present invention in that at
| east the vertical trellis rods have a higher bending resistance nonent

qnly in the ééﬁﬁnpf their
The object of the present invention is to provide a
15 pallet container with a trellis tube frame of welded
tubular rods that no longer has the Jdisadvantages of
the pricor art and in which - allowing for the stacking
load of a filled, stacked pallet container (double
stacking) - in addition to the normal transport loads
20 of the sloshing liguid bulk material - in particular
the vertical tubular rods are more durably resistant to

fatigue cracking and rod breakage.

This object is achieved with the generic pallet
25 container whose trellis tube rods have a continuous
closed profile according to the present invention in
that at least the vertical trellis rods have a higher
bending resistance moment only in the area of their
intersection points to be welded and a comparatively
30 lower bending resistance moment in all the remaining
areas between two intersection pointg. The tubular rods
welded together have a greater tubular profile height
at the intersection points and thus represent limited
areas with a high resistance to bending and torsional
35 rigidity, while the tréllis rods outside an intersec-
tion point have a lower tubular profile height and
represent the areas with a lower resistance to bending
and torsional rigidity. It is furthermore intended that

the trellis tube rods should have two different cross-




intersection points to be welded and a conparatively 30 | ower bending
.resistance nonent in all the remaining areas between two intersection

poi nts. The tubular rods welded together have a greater tubular profile
height at the intersection points andsthus represent limted areas with a
hi gh resistance to bending and torsional 35 rigidity, while the trellis

ods out si de s BhEr Rfandd LLIRALALC DAY & il QUES - tBEURﬁé PR e hei ght

and represent t he areas | ower r'esi stance and torsional
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exi
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between the intersection points, but by the whole area

between the welded intersection points that 1is designed

as an elastic, flexible section.

20 As the pallet containers have a longer and a shorter
side (dimensions 1200 x 1040 mm), the largest dynamic
defecrmations logically occur in the longer side walls
of the trellis tube supporting jacket where nocrmally
the most breakages of the tubular rods occur. With the

25 configquration of the tubular rods according to the
invention in which the areas with the reduced tubular
profile height - when seen in longitudinal direction of
the tubular rod - are censiderably longer than the
areas with 1larger tubular profile height and higher

30 bending resistance moment {at least twice as long), the
longer side wall of the trellis tube supporting jacket
in particular is created so elastically as a vibration
unit while maintaining an adequate rigidity against
stacking loads that tubular rod breakages no longer

35  occur even with Jlong-term loading from transport

vibrations.

The damaging reversed bending and torsional strains

occurring with the normal transport loads and addition-




25 configuration of the tubular rods according to the invention in which
the areas with the reduced tubular profile height - when seen in

| ongi tudi nal direction of the tubular rod - are considerably | onger than
the areas with larger tubular profi-l e hei ght and hi gher 30 bendi ng

resi stance nonment (at least twice as long), the |onger side wall of the
trellis tubeibhppofmmmg jadkKet stadgarmg culsapbersmpseed edag@ielastically as
a vibration . e fpjynt i te higidi galnst st acki ng
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6 ally tromdoub tackin er| osed additive conpressive |oad) are
absorbedEbthﬁl %geéla Eﬁsggg %ﬁﬁ%en the rigid intersection points so

t hat el evated Iocallsed strain peaks no | onger occur at or alongside 5

the wel ded iFk@hSLGEHON PRI NESHLFY tmermre,mhheaclc%fﬁuhﬁ% %e'x{ﬂ S rod
according tq_the |nventhon is less tarsiaonall ong areas
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15 The invention is_explalned and described 1 n grea il bel ow by
ref erence tSIFﬁ%F?IFE%%r&PWQEe%%Bﬁﬁla“%eﬁ?%séhﬁmﬁt§%ﬁ%ﬁ%t?%aﬁﬁ? in the

drawi ngs. Frglded 1 ishewseat pat | eloicent abner aceor gimg t@rtshena20 i nvention
in front vigw, &£igure 2 shows the pallet container according to the ‘
invention in a side view with a stacked second pallet container (double

st acki ng),

15 The invention is explained and described in greater
detail below by reference to the illustrative embodi-

ments shown schematically in the drawings.

Figure 1 shows a pallet container according to the

20 invention in front view,

Figure 2 shows the pallet container according to the
invention in a side view with a stacked second pallet
container (double stacking),

25
Figure 3 a shows the hydrostatic pressure distribution

in the plastic liner,

Figure 3 b shows the bulging of the side walls of the

30 plastic liner,

Figure 4 shows the deformations of the pallet container
due to surge forces with superimposed stacking load (in
side view),
35
' Figure 5 shows the deformations of the pallet container

due to surge and stacking load (aerial view),




- 25 Figure 3 a shows the hydrostatic pressure distribution in the plastic
liner, Figure 3 b shows the bulging of the side walls of the 30 plastic
l'iner, Figure 4 shows the deformations of the pallet container due to
surge forces with superinposed stacking load (in side view), 35 Figure 5
shows the deformations of the pallet container due to surge and stacking

| oad (aerial yi 7 Lgure 6 t I ef or i a
~vertical t re‘ﬁ‘ﬁg‘?’r &d Eiﬂr?“% s%(?t ifo%r}(aél%\%i ?&fog{“gﬁg{”ﬁ% %Pbgavndegﬁ%gior mat i on
out wards and @eliliwargd, in52 Refrienzlavsdiows a consideration of the forces

at a wel ded 4y eldva®1r, 08) | 01 & SRGLHARL POk MurWRirger end & shauws-der acki ng due
to bending | oads at an intersection point, 10 Figure 7 ¢ shows tearing of
a welding point at an intersection point, Figure 8 a, b shows a T-girder
nodel with cHipspoAdengho¥s st r esssdisstatiibot iwn dbei fgrbeadistg,a Figure 9

a, b shows a jdigpezeidal ; prafd e whbi.dNs Lankesponding stress _
di stribution during bending, 20 Figure 10 shows trellis tube rods according

to the invention with increased tubular profile height in the
i nt ersecti on Ereas( Squakstovectcangulias puef icbe)qerkdiigur € ocklisshawsara pref erred

enbodi nent of, trellis. .25 rods according to the invention with
i ncreased tuﬁﬁﬁgrsesré%#ﬁgnhefght in the intersection area, Figure 12 shows

a cross-4€ction through a profiled trellis tube rod according to the
invention at Agiekded: 3hdwat ersectrigonopoiant welldige tpdowltaraprofd | e

helght)’ intergection point,

Figure 8 a, b shows & T-girder model with corresponding

15 sgtress distributicn during bending,

Figure 9 a, b shows a trapezoidal profile with the

corregponding stregs distribution during bending,

20 Figure 10 shows trellis tube rods according to the
invention with increased tubular profile height in the

intersection area (sguare-rectangular profile},

Figure 11 shows a preferred embodiment of trellis tube
25 rods according to the invention with increased tubular

profile height in the intersection area,

Figure 12 shows a cross-section through a profiled
trellis tube rod according to the invention at a welded

30 intergection point {large tubular profile height),

Figure 13 shows a crogs-section through a prefiled
trellis tube rod outside the welded intersection points
{low tubular profile height),

35
Figure 14 shows a further cross-section through a

profiled trellis tube rod outside the welded inter-

section points (low tubular profile height],




Figure 13 shows a cross-section through a profiled trellis tube rod ‘
outside the welded intersection points (low tubular profile height), 35
Figure 14 shows a further cross-section through a profiled trellis tube rod
outside the welded inter- section poirgs (low tubular profile height), - 8
Figure 15 shows a further cross-section through a profiled trellis tube

rod outside Fheunelded dhuwer - ase¢hitOhe1POIcRbss(Low: 1abul al-REAf i Le hei ght),
5 Figure 16 f cross-section through a rofiléd trellis tube
rod outside g%\/\le deEE’%??{e%- LOBE; B pot Ee(ltg%\‘?tﬁsgiﬂaﬁi pSEETe hei ght),
Figure 17 a SR8Wsa HGmgist ddpmatulsderi pnobfle e ighbul ar 10 trellis rods at

a wel ded intersection point (large tubular profile height), Figure 17 b
shows a C£°SE’SSCtH%P in the vertical tubular trellis rod (large tubular
profile hei ghty**95 i §iFEs173¢ Ta EFese:2ciivh ithreHehverti cal

tubul ar trelbfstylod (snallig ububar rpdofduteiliei gite) , we FigrIr nd8-shows an
out si de vi ews;of W8] ded i 0t 81 SEGLIHARA 2 f.t trellis tube frane with
profiled treIIi§L tgbenrodg accorg?ﬁgq?%hﬁﬁg gﬁ&%ﬁ?%bn, Figure 19 shows an
inside view of welded intersection areas of the trellis tube frame with

profiled trefidsre 25 tubkowods aceordingt a:ddra drnventhong yand Fi gure 20
shows elastigc gdef.aqr pons ., of _a preferred vertical trellis rod due to
surge forces and stac ?n %tlQ%dv§§%ﬁ§rﬁﬁgfrﬁfcéé?%rﬁﬁPWSn ih?ﬂ%ﬁds and c)
30 def or nat i P4 lARaPES F¥ di'@ht) shows a pal | et container 10 according to

the invention with plastic inner liner 12, trellis tube
Figure 17 b shows a cross-section in the vertical
tubular trellis rod {(large tubular profile height),
15
Figure 17 ¢ shows a cross-section in the vertical

tubular trellis rod (small tubular profile height),

Figure 18 shows an outside view of welded intersection
20  areas of the trellis tube frame with profiled trellis

tube rods according to the invention,

Figure 19 shows an inside view of welded intersection
areas of the trellis tube frame with profiled trellis

25 tube rods according to the invention, and

Figure 20 shows elastic deformations of a preferred
vertical trellis rod due to surge forces and stacking
load a) normal, b) deformation outwards and c)

30 deformation inwards,

Figure 1 shows a pallet container 10 according to the
invention with plastic inner liner 12, trellis tube
supporting jacket 14 and baseplate 16 in a front view

35 with lower tapping valve (pallet width 1000 mm) .

The pallet container 10 is shown in a side view in
Figure 2 (pallet length 1200 mm) with a similar second

pallet container stacked on top. During transport, e.qg.




- supporting jacket 14 and baseplate 16 in a front view 35 with |ower
.tapping valve (pallet width 1000 mm. The pallet container 10 is shown in a

side viewin Figure 2 (pallet length 1200 my with a simlar second

pal | et container stacked on top. During transport, e.g. 9 on a truck, the

| ower pallet container is subjected - 1n addition to the alternating surge

pressure |l oads of _ the |iqui Kk i -4 hder e_and

nmut ual |'y supgfli r‘—?‘potsréJ ?{r?antﬁlleér qtogg%hgggtig%k?%%t?%%fo]%ofrﬂbﬂgcg?gcked pal | et
cont ai ner swiingirdgibaek hadthoralerardiog aHEIBORKEIUBTLII@28Falki ng)
Filling of arpkastiguidinefuki nescdZani th aihi qui dobulileramiteer nab 18 resul ts
in a curve of the ﬂ)}édrostati C 0 internatl pEﬁssurtecEimsh%\Qdi ngi gure 3 a
that increasB8 FRrhehr FYPFFORRISH (T B5tt o Wth “CRE“t&ht ré“of “gravity S
of the |igui dhbulstankeer irallbei myntetaeedsatingbughbgck opadt Kor@ihof t he

hei ght of the,nper, L ngl.. YAder1d heaglyngm ¢ transport |oads, this causes
an alternating 15 lateral bulging of the inner liner 12 shown clearly in

Figure 3 b with the maxinum |l ateral bulging exactly at the height of the
centre of gravilynd. oW é&hpthe idyrnamee loser|latvirs ofliduwedsypsiem the
inner liner " s” usi the tilling Lexel pof .4he ligui.d.bulk materi al
20 to changeﬁggg?h%l hg?égh%g% %evfé‘q),é.vmg:iul_e th% sitde vva}I;J Sig def or ned

el astically inharesl antBurafdsshyv g Egvast 3" © thut'Sicdersand 1"
(I'nner side) 1aheut:+ heromaopakcppsi tdon wand the baserd up amdvdown

movenent s) orrespondingly i n.t ' e n ?é’g)[lé%t 080l 1" 25 (in
exagger at ed go?r’% ?ﬁetgé 6%@1%&0. h?%ﬁglrgtggcﬁg%n%a} et cgr%t zgiongrﬁ. Figure 4
shows this osefttatibnesi thmthoishii t4f &e dddict diderst SEREhgtTead " St P
for a long sideawed | tehnepOrt haopak| ettraent @aumers whersitrrhheitgbul ar rods

of the tyellis cage auiomtically baye toifallow ihgse 5Last] Cin
Figure 3 b with the maximum lateral bulging exactly at

the height of the centre of gravity S. With the dynamic
oscillations of the system, the inner liner “pumps”

causing the filling level of the liquid bulk material

20 to change by the height L (Level), while the side wall

is deformed elastically inwards and outwards by the

amount “0“ (Qutside) and *“I* {Inner side) abcut the

ncrmal position and the base {(up and down movements)
correspondingly in the middle by an amocunt "0" and “I”

25 (in exaggerated form in the lower of the stacked paliet

containers) .

Figure 4 shows this oscillation situation with an
_additional stacking load *StP” for a long side wall of

30 the pallet container, wherein the tubular rods of the
trellis cage automaticaliy have to follow these elastic

deformations inwards and outwards.

Figure 5 shows the long side wall of the pallet
35 container in a top view. It can be clearly seen that
the deformation of the side wall outwards is roughly

twice as large as the movement of the side wall

inwards.




def ormati ons i nwards and outwards. Figure 5 shows the |ong side wall - of t he

pallet 35 container in a top view. It can be clearly seen that the
deformation of the side wall outwards is roughly twice as |arge as the
novenent of the side wall inwards. 10, Wen considering | oad situations,
the weakest point or the area subject to the highest Ioad aI ways has to be

taken into WQ%@ §2qog&osy§£ 4i¢als rods |wréa§{F Jf | e of the |ong

side walls of the trel ein e aréa of the uyi ng are
al so subj ect®it% th]‘?éstt Coddis, hashenlesboryer plvars rlmE tar ébeaddi tional |y
affected in tm}mnsadmaant@g@@uarmamr o the Gafefre%apf roddei St@agki ng | oad

“StP* of the funther st ack aI J nt al st frequently
i ncurred danaédéglat Phess 16°%%r caI (C)1 Tan lbee ’Eft]ﬁﬁsngca@re brieakage bel ow
the |owér Hord 2erealfr bbe ah@lr&'t@&r ibnégolﬁg tdee welsedupgeat sto wilteh t he

upper nost conighadeus oReki 2apt ahe 00y Wit 1 LLARSRRELL J%k g?%%a%rl ngge

st acked pal | nt.ai.ner i al so represents a se .
i ndependent (Jaf.ge(?g‘éfil 15t i% #W%tvéﬁ%awsbé@é’ﬁleé’t Y ddtss ofifsGhd Otfhe out si de
cont i nuousl! yhen sthektingl llbsdf rane” oot onht héurtl}psplerﬁt)ﬁkdﬂ)rpaﬂ(l@tta' trellis

rod of the |CQJW%519§-H ethe %@%@@@@MJ hereby BSSAJ&&;% th%gsgol n the

m ddl e _of the - nost| downwar s an

consi der 3bl é(eﬁadF??oﬁéFldsl ﬁdl ('r§ k8 Rk B oREFabrge héd%’d(ﬁlh@ verti cal
rods of thelpakkehocontaiaerrst aoked:cainder ngatdhe RigWe-as i&iars6 b and 6 ¢

show 2, ver tLegh (o) Al 920 2B0.Lhe gea of.gloger Lphersection

point "X'" with a |ower hori zont a rod U
the standar §¥posFETion ‘(Jrﬁfrar?épnﬁond’rffq H")taCWﬁiil epal eiFi e agnbrt he _
condition offFihe bargeést deptendnana (@raubbntHijeUtWRictendand in Figure 6

c the Cpﬁdigégpllation system. The baseplate rests around the
outtside continuously on the trellis frame or on the
uppermost horizontal trellis rod of the lower pallet
container and thereby oscillates - also in the middle
of the long side wall - mostly downwards and imposes a

20 considerable additicnal load (like hammer blows) on the

middle vertical rods of the pallet container stacked

underneath.

Figures 6 a, 6 b and 6 ¢ show a vertical tubular rod 20
25 in the area of a lower intersection point “X“ with a
lower welded horizontal tubular rod 22. Figure 6 a
shows the standard position (normal condition), while
in Figure 6 b the condition of the largest deflection
{amount “0”) outwards, and in Figure § ¢ the condition
30 of the largest deflection (amount “I”} inwards can be

clearly seen.

When the wvertical tubular rod is deflected outwards
(Fig. 6 b), the outside of the rod is subjected to high
35 tensile stresses and the inside of the rod to corres-
pondingly high compressive stresses. When the vertical
tubular rod is deflected inwards (Fig. 6 c¢), on the
other hand, the outside of the rod is subjected to

lower compressive stresses and the inside of the rod to




" 30 of the largest deflection (anbunt "I") inwards can be clearly seen.
‘Wien the vertical tubular rod is deflected outwards (Fig. 6 b) , the
outside of the rod is subjected to high 35 tensile stresses and the inside
"of the rod to corres pondingly hi gh cohbressive stresses. when the verti cal
tubular rod is deflected inwards (Fig. 6 ¢c) , on the other hand, the

outsi de of tH®FEFPPEdEln] eereda GtrEsnes - Compreshinpaist tessesornd t he

i nsi de of thedaad,torhedd d@@bfﬂ&@m}dl BHat&NSidRust r 83583 Undery dynam c
transport IoacgljsC Stshese ef or 0913 qqGeur. in the rapid SUCCESSI on
of roughly 3z CSEEPT 8 i HHEY %ﬁﬁ‘i} 786 °RF{ &M nuf‘é‘)‘g BB when
consi deri ng m@uhetﬂ/mtnmones clear that the vertical tubular rod is bent
nore sharply below the intersection point "X' than above this intersection
poi nt. The reason for this is that the |lower end of the 10 vertical tubular
rod is fixed g FYHGrhBIndsepirsgt & ite berpiafe @istancbabettbeen t he

i ntersectionveethtal Xtubabdrbasepliat ebdidt | focOnNpakaplyel:16h0rdhe This in

turn Ieads o] t uat.i o that are illustrated in Figures 7
a, 7ba H?;té%%&&@io;{ ggéﬁ#fe‘r%ent EllIa?aeve Eigeoft%end%% CoIETHE Verti cal
r ods (top, nPadrk- ahite FRIVMEcanBhbut s ddaandhmi él@l\‘l@rlemct e Itdrg si de wal |

of the toel Ivescimneﬁubalm& hesd zlcéntfab(eaup%iﬂu%‘@ @ pdMSked W thin
s.that acts in the | ower welding

t hersel ! |
ensel ves r?§26kdngh ast055%(£é%ween ﬁgﬁofﬂ exn 'C%i? Woéaaltﬁonal in

poi nts of the Consi der & ersectio
its effect addfit Pe&cpeniss | E° st essmp@at(ifedy Bhayt. This icanukead on the

one hand to acfiati guespeackl Olos@dsibiaakage chEirg.ar& b)1 1QfWst Bgcireul ar
tubular profiles o £xamlg, Lo A tegring/sgparation of the velding
15 of bending of the vertical rods (top, middle and
bottom; and outside and middle in the long side wall of
the trellis frame), the horizontal tubular rods are
twisted within themselves resulting in a torsional
stress that acts in the lower welding points of the
20 considered intersecticn point “X” as an additional, in
its effect additive tensile stress “2Z” (Fig. 7 a). This
can lead on the one hand to a fatigue crack or rod
breakage (Fig. 7 b} or with circular tubular profiles,

for example, to a tearing/separation of the welding

25 points (Fig. 7 c¢}.

In order to explain tensile and compressive stresses
occurring, a T-girder with its corresponding stress
state under bending lcad is shown as & model in
30 Figures 8 @ and 8 b. The neutral fibre layer (elastic

line) passes through the centre of gravity of the

surface Sy of a bending beam (T-girder). With a
symmetrical cross-section {e.g. round tube, square
crosg-section or rectangular cross-section), the

35 neutral fibre layer liez in the deer middle of the
bending beam because that is where the centre of
gravity of the surface 1lies. As can be seen from
Figure 8 a, the centre of gravity of the surface Sy of
the T-girder has been shifted down to the broad side of




25 .points (Fig. 7 c). In order to explain tensile and conpressive stresses

occurring, a T-girder wwth its corresponding stress state under bending

| oad is shown as a nodel in 30 Figures 8 a and 8 b. The neutral fibre |ayer

(elastic line) passes through the centre of gravity of the surface SF of

a bending beam (T-girder). Wth a éyH%étrical cross-section (e.g. round

tube, square cross-section or rectan?ular CrQss-section %%tq§335 neut r al
béca

fibre |ayer Yeed -PATERE- dberd MeFE - of 'E ™S 1iacRg™BEa e that is
where the ceniyiedet fgravhd ylofert bégsufflace lanesheAbreadh dedeseen from
Figure 8 a, the centre of gravit t utt aces SELOf het ey =G rder has
been shi fte&é&%\% &gat%heg%r?og?{ S}ngé%f Q% ¢ }[:E e g}s-sgi rder- As a resul t, the
resi stance rdment B thraceT-ie dErSRELSt RES| deP edde Ti%r e @M t he broad
side is gl anggmn thanrntorcbhevupperledge ctiibaesy oany heatarir-dw casi de, and

hence t he S&%§SS S, are quer at the bottom 5 _than §Eaﬁget%gg-tkprnally
yséhﬁ o £ hlqEE e

practically Sl Wanf3he fééFQE“FSS ar higher conpressive | oads
than to tensirsélroadsads.e. tiey chhewi t Rstand'Hinglierd comsiessive
stresses thanNazardoustepside hiLSHESardoll Stéssil@ost andsdor the

correct installation position 10 of a part .subject to dynam.c |oads. A
tubul ar rod Rith 1y APRIBTYH [FofFe P T4 6?528?2?%%0nd%3}ﬁ%f¥bM/side)

behavesibn afsianbhar , sibjectappr oxradivatleddaanner to a T-girder, as shown in
Figures 9 a 15 and 9 b. If we consider the |east favourable |oad case on a

|l ong side of the trellis frame with the |argest ,deflection autwards of a
vertical tuBult&Pv/a8 ¥?Ptﬁﬁ$h'§F§866?léﬂeFFPgbZEOﬁﬁéﬁhgﬁ%ﬁ%4uil Fower tensile
stresses oGedr arrohe oiddr lrleadsside af stthéleubuliae-r cdbprckfer e 20 where

the wel di ng ;pai.pkS @RRelLocat ed §1,ithe i nber sHseet i0n &rfass than
Conpresigvea%%r%SS?SIgnwghgogggéé¥Ntbe least favourable load case
on a long side of the trellis frame with the largest
deflection outwards of a vertical tubular rod in the
area of the trapezoidal profile, lower tensile stresses
occur on the outer broad side of the tubular rod, there
20 where the welding pointg are located in the inter-
section areas, than compressive stresses on the narrow
inward-facing side of the vertical tubular rod (cf.

Fig. 9 b): oz < Op.

25 This shows clearly that the vertical tubular rod in the
area of the favourable trapezoidal profile is subject
to less hazardous tensile stresses during the critical
deflection outwards (T-girder model} than would be the
case with a symmetrical tube cross-section such as, for

30 example, with a round tube.

Figure 10 shows one embodiment acccrding to the present
invention. The basic profile of the trellis tube rods
is designed here as a sguare profile {edge length e.g.
35 16 mm = high rectangular profile). In the intersecticn
areas the horizontal and vertical tubular rods 20, 22
have a large tubular profile height “H" of e.g. 16 mm,
while in the free areas if the tubular rods outside the

intersection points a low rectangular profile with a




i nward-facing side of the vertical tubular rod (cf. Fig. 9 b): az < a0. 25
This shows clearly that the vertical tubular rod in the area of the
favourabl e trapezoidal profile is subject to |ess hazardous tensile
stresses during the critical deflectijgn_-outwards (T-girder nodel) than
woul d be the case with a symmetrical tube cross-section such as, for 30
exanpl e, W t heauroynd dube.« Jehaurep10r Shows iome eabody neny. acceprdi ng to the
present invention- The basic profile of thetrelli Eube rods . i s designed
here as a squ&r ePprHl ?%‘(3% e FEMYITHE gi"3511% ﬁHﬁE At g &ngul ar

profile) . |nhethetifitensedti anp ‘dreas tdifchordzortal iandaver tdagal t ubul ar

rods 20, 22 chaye 61}4 a%@&et ul ar; A OEhéeh%‘giiQBﬁté{ " 0h &d;18;mm  while
inthe free areas it the tubular rods outside the intersection points a
| ow r ect ahgultdPupebf TS ireh wglded Fogegligeed, | ower tubul ar profile hei ght

"h" of e.g. 12 mm is provided. The reduction in the tubular profile

hei ght from"'H' t? higigeffected here in each .case from.the side on
whi ch the hofi ZEREEFTBACTVEFHIER" *5CPEBtIGr T o e St ded "FBget her. A
preferred enbaedinnmest siceor dinng tairehél pr Esentashvenrofibn »§ shewn in

Figure 11. Thecbasic-profirbasohethe ist rel disdhaatogsohere i sha _
trapezoidal profile. The 10 horizontal ,and vertjcal tubular rods 20, 22 in

the intt!sebPFor°ArdasAfso HavE2a I4PYeT ubf%Er plof iffe Thefght "H of 16
mm and in thénteeecdrieas ofedshealdubidar rodsrout Siutbeithe prntetsecti on
points a redyced,. -emerotubyl an RERFILE Releght od” 20k koughl ypd2 mMmmwith
15 a roughly rectangukfr crosa-sectlon flat,rectan%ylar Cross-section).
CIn this caseU"Rol@yerocs KEtFedtiction 15 SEhe CURAdI SprofeFECRSi ght from
"H' to "h" waswef fecheikr firomithehsgiglet oppostit erdupdlwelldi mg potints. This
has the ;advantaggnt patrethgngldes oronhiLhelibg Nonbhzontal aagdiar
cross-section). In this case, however, the reduction in
the tubular profile height from “H” to “h* was effectced
from the side copposite the welding points. This has the
advantage that the sgides on which the horizontal and
20 vertical tubular rods are welded together form a
continuous line and are not deformed. This results in
no significant changes or steps in the level of the
maximum tensile stresses during deflection outwards

{amount 0"} of a vertical tubular rod.

25
A further advantageous variant embodiment can be seen
here in the lower part of the vertical tubular rod 20,
where the reduction in the tubular profile height £from
“H* to “h" was effected from both sides (welded side
30 and the side opposite the welding points), resulting in

advantages for manufacturing and avoiding one-sided
forming stresses. Furthermore, with two-sided reduction
of the tubular rod height per side, only a smaller
difference, i.e. half the difference in height (H -
35 h)/2 (per side e.g. 2-3 mm) has to be formed intc the

high basic profile.

Figure 12 shows a preferred trapezoidal tubular profile

ags a high basic profile in cross-section through a




20 vertical tubular rods are wel ded together forma continuous |Iine and
are not defornmed. This results in no significant changes or steps in the
| evel of the maximumtensile stresses during deflection outwards (anount
"0") of a vertical tubular rod. 25 A fiyrther advantageous vari ant

enbodi mrent can be seen here in the |ower part of the vertical tubular rod

20, where thecfetuttiniiia Eﬁ@ettgﬂ”é@onHQBbl@ohgﬁgrgnJEEQQEn"gE to "h" was
effected fromhb étlhdesd del%t%lwel ed side,30 and the side opposite the wel ding
points) , resulting 1n " adVantagds P8 manudStur FRBatd avefding one- si ded
form ng strelsesht)Fulhhetwdgbt WH'h henee sided sr eluciridonthef wilent ubul ar rod
hei ght per siglesc.0nl yg s mad;l g f ce, .| _half the difference in

hei ght ( 3§kh)/2 &p?r sidegg%a.g%-%ﬁ‘?rﬁ et tjste‘l'cf%?rﬁeghf%‘t‘%hthe hi gh

basic profil ¥ FPJoré 92 dH6he 18 pridfer Fed t3osedondalta ubidarlprofile as

a hi gh basi cowraifdd e Hen seldsd- sactia-diroyghnd wiltth 18%0fibedirel lis tube
rod accordi ng-4:9 ,thg, d;nyenti.on wel ded,.i,ntersection point (large

t ubul ar pro;% e hei gil%%%Theh he?% it ah‘elﬂrghgereh i S'°I6 i alfd ThefH dt h

approx. 18 rifi® Ffigiie aP$hows tamer 05eseetironidthr bughhd tlealpnofi | ed

trellis tubemadlaceendhngrionFirg: 42 -put shdeptbe welded 4 nigrsection

poi nt wi;t;h | t | ar rof.il e height "h". Th eight "h" here is 12 mm
and the wi Jg\ﬁmag%%o%mf% rrsTﬁdeTk?g r ucttﬁa(?ﬁzPhgfﬂeb‘g%&ﬁul%?Ofldreofi | e hei ght
from"H' toPBEUrRastbébpeff edi bkivere ckoshbroertihen brooadosi d€ of the

trapezoi dal phasiicepr otkl Bis ﬁiggurle;dlél;@ngg andi ag@g@@tﬂg gss-.section
boi nt wi th R JBUISr Brgti e hoRgRISE hSTORLES Rt TR ndve ts 12
and the wi dbRigppr ok’ Toremis152The sedluche omidirh tdmroxbuliar nprofil e hei ght

from"Hist0oThe reduction in the tubular profile height frem “H” to
"h” has been effected here from the narrow side of the

trapezoidal basic profile; the profile is roughly
rectangular. Another version o©f a height-reduced

tubular cross-section is shown in Figure 15. Here the

20 narrow side was also formed inwards into the tube
cross-section in order to reduce the tubular profile

height H of the trapezoidal basic profile; again, a

roughly rectangular profile is produced.

25 A further version of a height-reduced tubular cross-
gsection can be seen in Figure 16. The reduction in the
tubular profile height H was effected here by forming
the two opposite inclined side walls of the trapezoidal
basic profile inwards into the tube cross-section.

30
Figure 17 shows the preferred embodiment with trapez-
oidal basic profile H over the intersection point and
height-reduced rectangular tubular rod profile h |
between the intersection points. The reduction in the

35 tubular profile height from “H” to *h” was effected on
the horizontal and vertical tubular rods 20, 22 in each

case from the side opposite the welding points.




: "h" "has been effected here fromthe narrow side of the trapezoidal basic
‘profile; the profile is roughly rectangular. Another version of a

hei ght -reduced tubular cross-section is shown in Figure 15. Here the 20

. narrow side was al so forned i nwards i-nte@ the tube cross-section in order
to reduce the tubular profile height Hof the trapezoidal basic profile;
again, a roughiyrd aat aé]gjuﬂsarttw aféd£ 1 soprodueeth i 25 Pahdlr thekyer sion of

a hei ght-reduced t ubul ar LET 0SS~ ectl E‘ c%n be een in Figure 16. The
reduction in Yhe tuBll &F°pr hé‘llg t ei‘r&?tcédoﬂerpé’lwsf or mi ng

the two opposThe ihwliiznetaki dﬂld/varvlegt@)tal hetrterlépezotuﬂad: tea@isi capeofil e
i nwards into &é@dé@b&g@t@@% @%BI @Bur?:wefa% o%t%h% tihe pLeLerred

enbodi rrent WI th tra ez- basic profil over i ntersection point

and hei ght gLﬂréFrertsﬁﬁﬁllﬁ‘ﬁ PBEIeBrHWeOﬁ tBét\RééFaliﬁe

i ntersection tpmmtrsadsThglm@chmtuO@nolfnohélenraﬁzhtetﬂbul ar profile height from
"H' to "h" was effected on the horizontal and vertical tubular rods 20, 22

in each case fromthe side opposite the welding points. 15 Figure 18
shows the det®l9 “$Pla Erlelars fodakenyhh tlapbeyiesn fivomittiersaesiee with four

i ntersecti on Raintss w1tiﬁheoh05u}5@mlalplajﬂil\éem@lgat hr ekl $:thubendpds are
vveldedt get her_ wi h our Id|n p0|t |nt sec 5.tion ont (by
i ntersecti ngt}(e;utert"trl %ar%? e ltc_"%elpl of! §? o 46dd Iyl%r?SlSnpf% one
anot her) . The(%moél?@b@@‘mr rR}’deIséﬁgtfﬂaaLh }i)@t"w@én a@violllﬁtsebs@merron poi nt's

wi th | ow tubuloar wpr hd | &sdheight-hrwess fy) atbesgd 149 fxom the |arge tubul ar
profile height H = basic profile (or rolled down, pressed flat, forned) and

"lies between 100 nm and 260 nm preferably approx. 130 nm The
conpar at i vel yhsehgempetibud vl vr gdoréngubulan Y0 gt 50 twibdl arigbr of i | e

hei ght LibsextgndiAg oMeTi1@NhkNGRF SECLKOBnding over an intersection
point lies between 40 mm and 120 mm, preferably approx.

60 mm (= 3 x tubular rod width of 20 mm) .

Correspondingly, Figure 1% shows the wview from the

20 inside (onte the elevation H of the wvertical tubular

rods 20) .

Various advantagesous measures can be employved in order
to achieve a high resistance to bending in the area of
25 the welded intersection points with &z low resistance to
bending or higher elasticity in the whole area of the
trellis rods outside the intersection points. One the
one hand, it is possible for the horizontal trellis
tube rods 22 outside the intersection points to have an
30 equal or smaller tubular prefile height than the
vertical trellis tube rods 20 outside the intersection
points. On the other hand, it is possible for the
vertical trellis tube roda 20 within the intersection
areas to have an equally large or larger tubular

35 profile height than the horizontal trellis tube rods
22.

Furthermore, the vertical and/or the horizontal trellis

tube rods 20, 22 within the intersection areas may




'poi'nt lies between 40 mm and 120 nm preferably approx. 60 mm (= 3 x
tubular rod width of 20 mm Correspondi ngly, Figure 19 shows the view from
the 20 inside (onto the elevation H of the vertical tubular rods 20).

Vari ous advant ageous neasures can beignpl oyed in order to achieve a high
resistance to bending in the area of 25 the welded intersection points

with a | ow eeskstiancerte hendthgiprohi gher rebgsdd i yCIjl:ﬂlltalﬂ'e Aol e area of

the trellig,ro t e ection, 0|n One t one hand, it is
possi bl e fo?ot hg§hg$|§%%tla%rgt%rtgﬁﬁlgéf { ec“ %Zt Tty atrhgcidnt ersection

points to hﬁ@eaénlsﬁs'éqwc%rtwulbsiaru-bf@lili av1¢irfof (4 & hogi gt wpan t he

verti cal trebl b$xt DR & OdBe 2001081 d@gt laz%dtﬁt eﬁ?@ﬁéf&lﬂ RSy On the
ot her %\rl l:p053|q:tefor the wvertical trell |stuber0520 Wi t hin
the i nt et se& Bh “aFE8s T naVRUat ’CRFLI Iyt g&o5r Yhgr g&?v t Bl ar 35

profile heightfthan(ite hobuiant akofiled | hsightie oddshe2erEuehhber nore, the
vertical angherot hehordzonkalt EeLliss tphe rods 20, 222 within the

i ntersecti on, areas %F ext end over | ength LH the respectl ve
tubul ar rod*"2019%F ttll’?é1 |36t udii r?él“géli“r éet Pén t&F tiespeabilar rod of at
| east twi cettheltrubtdcar2r,od2an dt hn (2he RéhdiBudipalt @igk¥ttdiesethe tubul ar
rod w dth, prefernably roughly, [ the.tubular ro dth. For the
| ow rod prof?el e ow t ubul ar épr%‘{] feastﬁelrg% % mteﬁetger i glé “and/or the
hori zont al @ISt UBeXr 88s™PD, Umztoo@tlgh@etlf@% tihwt épbeELT ONOdr eas, a

length Lh ofidte resgectbve rbubllar ket 20im@2 thd Nedher 4,0ngid udi nal

direction af; 4Q th -. of at least three tines the tubular rod
width (3 x 20 mm) g Egp&lélﬁggrht times the tubular rod w dth, preferably

roughly three tines the tubular rod wdth, is reconmended.
15 It is advantageous for manufacturing here if the lower

tubutar profile height h is produced by lateral forming
from both sides (rolling in) of the starting profile

rod with a continuous high tubular profile height H.

20 Another possibility for reducing the tubular profile
height H is by section-wide single-sided and/or two-
sided forming (relling in) of two opposing sides of the

starting profile rod (basic profile).

25 These measures result individually or in advantageous
combination in a significant improvement in the overall
elasticity behaviour of a trellis wall plane and relief
of the welded intersection point areas, and lead to a
noticeable reduction in susceptibility to rod breakage

30 (= fatigue fractures) with prolonged and severe
reversed bending strains, such as e.q. during
extraordinary  transport loads of filled pallet

containers on trucks on poor roads.
35 The differences in the tubular profile height of the
vertical and/or Thorizontal trellis tube rods can

consist in the following variants:

1. Different over the tubular trellis rod length,




.15 I't is advantageous for manufacturing here if the |l ower tubular profile
-height h is produced by lateral formng fromboth sides (rolling in) of
the starting profile rod with a continuous high tubular profile height H
20 Another possibility for reducing the,tubular profile height His by
section-w de single- sided and/ or two sided formng (rolling in) of two

opposi ng sides of thg:; o ﬁ?éﬂ:%lp ghgsr%e( lggabc profile). 25 These
[

measur es resuft i ndi i N advant ageous conbination in a
si gni ficant ihpr o@@neﬁ@rﬂ?at]he agder BPYLzEIAdt i Breyl behdwib6ur T8#5a trellis
wal I plane and relihgforof the welded intersection p0| nt areas, and lead to

a noticeable reduction in sysceptihilj to .r.ad akae30 —fatlgue
fractures) with proé’ﬁéfngléld T l?é’\?‘ergg ?}é%el_r"éel& Bendt eDng % F%i S Such as

e.g. durimg extraendinedyd m@espoht boadsiofy fpkdled pall et containers on
trucks on poor roads. 35 The differences in the tubular profile height of
the wvertical and/or horizontal trellis tube rods can consist jn the

fol | owi ng varii&neEs: 29, api Fhevent 2ovEPTEherh uduBr 2t eli9% rdd 18hgt h, 17
2. Only on vesddreahetir edticgl itiebe r edsordB.ngOntwertthecalinardthoni ziont al

trellis, LUbe,,0ds: poB0ElQI dmndd ﬁy;@ﬁfqtada%nst% LhgyiLp! te dgibe rods

where 5 req ui t'he occur a shows a verti cal
t ubul ar Adéd waﬁlabfﬁ%f@@q% té’@bd@ifﬁéht Pagdorcdi ﬁ‘@‘dt Bef]ﬂ% PRVERTGN in
nor mal posi ti-onin Uadesraytam ¢idoadigtihe Zoubul-aratiddi2@atds osciidd at es about

t he nor mal p05|t| n_and bt%nq%\%ufg%wggdg - in accordance with Figure 20 b -

and inwards 9% 38((::%rw ance rgure 20 c. Wth this enbodi nent of the

tubul ar rods according to
With this embodiment of the tubular rods according to

15 the invention, a larger amount “0" of the largest .
elastic deflection outwards and a larger amount “I” of
the largest elastic deformation inwards is permitted,
in particular for the long side walls of the trellis
frame, by comparison with the known pallet containers,

20 without the resulting stress peaks reaching such high
values that fatigue cracks and brittle fractures occur
in the wvertical trellis rods subject to the highest

loads within a very short time.

25 The trellis cage with its many “long” sections of low
profile rod height therefore proves to be a far more
elastic suspension system by comparison with the known

trellis cages of conventional pallet containers.




15 the invention, a larger anount "0" of the largest elastic deflection
outwards and a larger anount "I" of the |argest elastic defornmation inwards
is permitted, ~ in particular for the long side walls of the trellis
frame, by conparison with the knomn_pﬁblet containers, 20 wthout the
resulting stress peaks reaching such high values that fatigue cracks and
brittle fractures occur in the vertical trellis rods subject to the

hi ghest | oads mﬁ%hin a very short tine. 25 The trellis cage with its nmany
"I ong" secti ohdt &1t I"GACEBREE i YEWEF hei ght therefore proves to be a far

nore elastic suspension systemby conparison with the known trellis cages
Li st of Reference Nunmbers 10 Pall et

of conventiopal palil j s. 18 -
contai ner 12 Inner]%%ngggigé%§r14 Trellis tube supporting jacket 16

Basepl at e 18'4i quifersBulknamtiEriP® 20 Vertical tubular rod 22 Horizontal
tubul ar rod 14 Z" Thensiiker std esppM-Centr eaneicnt Se Surface centre of gravity

Al Flat rectangle_ 1 | at rectangle 2 LH Length of high tubular rod
hei ght Lh Léﬁgth%ﬁ e@éag%ed tubul ar rod height Pi Internal hydrostatic

pressure S CGéntréiafligrbvii yrat@rbell ection outwards | Deflection inwards
0" Deflectiom outwardsasy I uRathection i nwards

22 Horizontal tubular rod
“"Z” Tensile stress

M Centre point

Sr Surface centre of gravity
Ay Flat rectangle 1

A, Flat rectangle 2
Ly Length of high tubular rod height
Ly Length of reduced tubular rod height

Pi Internal hydrostatic pressure
S Centre of gravity

0 Deflection outwards

I Deflection inwards

Q’ Deflection outwards

I Deflection inwards

"X Lower intersection point

H High tubular rod height

b Reduced tubular rod height

g2z Tensile stress
aD Compressive stress
e Distance Sy - A,

€, Distance Sp - A,




"X' Lower intersection point H H gh tubular rod height h Reduced tubul ar
.rod height az Tensile stress vD Conpressive stress el Distance SF - A e2
Di stance SF - A2 19 - Patent Cains 1. Pallet container (10) with a
thin-walled inner 5 liner (12) of thegpgoplastic polynmer for the storage
and transport of liquid or free-flowng bulk materials, wth a trellis
tube frane (14) closely surrounding the plastic liner (12) as a supporting
jacket and with a baseplate (16) on which the plastic liner (12) rests 10
and to which Paleenly éliRii8stube frame (14) is firmy connected, wherein the
trellis tube frame (14) conprises vertical and hori zont al , tubul ar rods
(20, 22) wel ed tog% tﬂ‘f at the.i nte f@ctl p0| LS, cihar act enral zed in
that at | east the verfical roBurE=ns ) conpr i “Se~areas™w t h

di fferent % ublimer priehi bé theighelastiich vohenar eas Wilieh dtoweget abdl ar
profile height, (). Raving1a,6QRt '6‘ﬂ°'0lf§elalf‘§§hnfgor . bet Wﬁ‘a‘%@r@@@s out si de
the intersection points _and the areas with %Jrar er tubul ar grofl e hei ght
(H being proided dirdrt 1526 PRsFFa™ENS! f ht Yi GRTFORREL 92t ey | et

cont ai ner accpraihm@ tlan@hai m2}, a<har actesitzied |jmdkdeat ddabe vubul ar rods

(20, 22) have_, @ff@rsen Crossasectd o §a&rlrcang]elge]elt{e§pagggys over 25
their entire en ““one Cross-sect|on wi a reduced tubular profil
hei ght (AP amhd eHﬂcé’(H”BEndihﬁg Pesl st ‘é‘hk%:‘?e hbABHt dder ]a‘scéhﬁrafétl vel y

| arge rod | engédnedihy,, wandeone amess-wsedtiien wuble a peddd al kyal ar ger
tubular - profilgNeloht, Lol ud ! Nahefnendi nateskstange 39, moment that

ext ends over rrparatlv y short
22) welded together at the intersection points,

characterized in that at least the wvertical tubular
15 rods (20} comprise areas with different tubular profile
height, with the areas with lower tubular profile
height (h) having a continuous linear form between and
outside the intersection points and the areas with
larger tubular profile height (H) being provided at or

20 inside the intersection points.

2. Pallet container according to Claim 1,
characterized 1in that the tubular rods {20, 22} have
two different cross-gsections arranged alternately aver
25 their entire length, one cross-section with a reduced
tubular profile height (h} and reduced bending resist-
ance moment over a comparatively large rod length (Lu),
and one cross-section with a partially larger tubular
profile height (H} with a higher bending resistance
30 moment that extends over a comparatively short rod

length (Ly) over the area of the welded intersection

points.

3. pallet container according to Claim 1 or 2,
35 characterized in that the areas with lower tubular
profile height (h) are formed extending in the middle
between two intersection points and the areas with
large tubular profile height (H} in the middle

extending over each intersection point.




| ength (LH) over the area of the welded intersection points. 3. Pallet
container according to Claiml or 2, 35 characterized in that the areas
with lower tubular profile height (h) are forned extending in the mddle
between two intersection points and.thie .areas with |large tubular profile
height (H) in the mddle extending over each intersection point. 20 4.

Pal | et container according to Claiml, 2 or 3, characterized in that the
(h) between two intersection

areas with | ower tupu rofile hei
Pﬁ{feﬁte tgallt“t?& S Oﬁ‘ﬂré‘%t?%nc%?“flﬁe tUBi at- rod - are

points - as %5 seen
at |east twaberasteonged Lor>=tRax ItHp ascedre atehs lawedrh tasgendt ubul ar

rofile hei i I 10, 5. Pallet
(I?ont ai ner a?(%rgrfglt% ﬁ&&g (}Q %%eegagw% g{te%%%%gétggrp |n tahat t he

trellis Fubéeﬁadéﬂ(%e %?‘)gltdlrdé“ﬁér%ﬁ?%lﬂlﬂ Ods FEEt tvéuwéurroq abul ar
profile hei ght aoutigkde thecénbersaefiQn points ag) aafl ate rﬁcga%ngul ar

profile and jp,t re f thelnte secti.Q P ts 15 h|
rect angul ar prgf rl%é:% at“%’Ulllaé:t RS g.l n%‘r gcor(l&{]n el&o %lélﬁmcf 2, 3 or 4,
char act eri z€dchninfrisadid ofr ePERs- t ube rods (20, 22) are formed with

respect to their tubular profile height 20 outside the intersection points

as a fl% gctanguIEgir 1 tprof l:Ie and in the areactr)}f the intersection points
as a high €fapezoi'dal “pr S8 " B9t "Eorrfai Madcofdi AgPfo at | east

one of 25 ﬁhecl@%ﬁcmﬁr]lmd én that acdteertirzedisntthat rodwe (¥or.i zohtal trellis

tube rods (229 ﬂﬂ&ﬁkﬁ%ﬂkﬁerb@bgé§e@g'BN&lQOkUEﬁlapaﬂfbff¥% $aFELPr a | over
rod profile Stub fatr pro ile as the verglcal trelli§ tube rods

(50) Pout i e T Mt Seki s tsineki 1p o8 it rédiSngbiar

profile and in the area of the intersection points as a

15 high rectangular profile.

E. Pallet container according to €laim 1, 2, 3 or
4, characterized in that the trellis tube rods (20, 22)
are formed with respect to their tubular profile height
20 outside the intersection points as a flat rectangular
-profile and in the area of the intersection points as a

high trapezoidal profile.

7. pallet container according to at least one of

25 the Claims 1 to 6, characterized in that the horizontal
trellis tube rods (22) outside the intersection points
have the same or a lower rod profile (tubular profile
height) as the vertical trellis tube rods (20) outside
the intersection points.

30
8. Pallet container according to at least one of

the Claims 1 to 7, characterized in that the vertical
trellis tube rods (20) within the intersection areas
have the same or a higher rod profile (tubular profile

35  height) as the horizontal trellis tube rods (22).

5. Pallet container according to at least one of
the Claims 1 to 8, characterized in that the high rod
profile (tubular profile height} of the wvertical and/or




8. Pallet container according to at |east one of the Clains 1 to 7,
-characterized in that the vertical trellis tube rods (20) within the
~intersection areas have the sanme or a higher rod profile (tubular profile
35 height) as the horizontal trellis tuhe_rods (22) . 9_ Pallet container
according to at Ieast one of the Clains 1 to 8, characterized in that the

high rod protiie,chubl alfrequqf' | eybei gitds Oftabhe yer tigalnandige 21
horizontal trellis tube rods (20, 22) within th |ntersect|gn eas

extends over aﬂFéﬁﬁﬁ?F¥QﬂﬂaB?a%h@Xt@EEbe%Y?We tgﬁﬁgﬁ? S TNE in the
. longi tudinal rdkpeetien ebibubert uhdl arzooznf at Itarast1®mg;nmd1me15 t ubul ar

"rod width up to SI tlne t.he I r dt r ol hly three
2% t-qu g&g@[l ody WEdth prefe gaw Qughl y

“times the tubullarC wi-dt et contai ner accor to at | east
. one of 105t h@utﬁih@m rbdt owbdtlehapacter Fied tiAefhdtha héUPBW"f od“profile

. (1 ow tubul ar REQEL! epherghin1 of rélihiverdireal ciagd/ ehehayubzoatalkctirel s
tube rods (20, 2% outside the intersection areas extends over a length
p

(Lh) of the | “ifERpective tubul ar rod (20, 22) in the |ongitudinal 15
direction of the tubular rod of at least three tinmes the tubular rod w dth

up to eight tijges thefubyl ar, f:QdneW dtRerpinRf erably ﬂ@b‘gtlf” ¥nsi xftimes the
tubular rod wdth. 20 11. Pal| et .contai ner ccord%ng a%oge of the
precedi ng'® afhg t186™10! ERarhct@RZEEeFh2hat ™t 82Tl & PlbdPar profile

hei ght (h) ispfoefned bhyosectuiboharwpsefliht ehalgiitor nbhg theoldamgcieh) from

both sides of , %,ﬁ% SR@H&&%&F ofLL g £:00 Wid hrgont i(ﬁl@lou§zb1i @uckybal ar 25
profile helght :

Pal | et contai ner, accordi % 0 of tpg pr ecedi ng
Cainms 1 to 1 c%&ﬁ%ﬁﬁ%ﬁqlfédaFﬁa?kﬁﬁtﬁ?ﬁé ?Veﬁ(ﬁmg ”ﬁﬁB SFO Fe hei ght
(h) is fornmedrbypsecticontubular rod (20, 22) in the longltudlnal
15 direction of the tubular rod of at least three times
the tubular rod width up to eight times the tubular rod
width, preferably roughly six times the tubular rod

width.

20 11. Pallet container according to one of the
preceding Claims 1 to 10, characterized in that the
lower tubular profile height (h) is formed by section-
wise lateral forming {(rolling in) from both sides of

the starting profile rod with continuous high tubular

25 profile height (H).

12. Pallet container according to one of the
preceding Claims 1 to 11, characterized in that the
lower tubular profile height (h) is formed by section-
30 wise lateral forming (relling in) from one and/or both
gides from two opposing sides of the starting profile

rod with continuous high tubular profile height (H =

basic prafile).




30 wise lateral forming (rolling in) fromone and/or both sides fromtwo
opposi ng sides of the starting profile rod w th continuous high tubular
profile height (H= basic profile). ABSTRACT The invention relates to a
pal |l et container (10) conprising a thin-walled inner container (12) nade
of thernoplastic material for storing and transporting liquid or
free-flowi ng goods; a lattice tube fr2re (14), which closely surrounds the
pl astic container (12) in the formof a support jacket and which includes
vertical and horizontal tubular rods (20, 22) that are wel ded to one

anot her, and a bottom pallet (16)ABBORAMY ch the plastic container (12)
rests and to which the lattice tube frame (14) is joined in a fixed
manner. Known pal | et containers have shortconings with regard to strength

(tubul ar god fat ar.e. | derahle in ent of | onger
| asting sﬁ?ﬁq ?urﬁ‘lj‘ 5%8??31 'F\%Rta'f‘ﬁ(/ eEOmPFﬁ'EEu%tté"Hd” &5 BPebn
stress,. |ébrfﬁé|ﬁ|6rf (19 rhaié &f Qhérﬂﬂ)dlé’étfc' rﬁ@te‘hﬁbﬁ:rfsﬂ@ﬁi@g @HH&FEds'prmgV\ﬁudl@

mai nt ai ni ng sufficient stacking | oad-bearing capaci CYQ? t he i nvention

achi eves @nfraedlowég gecrsap attios: fube: framer (14)uvthich el sHPENEH AR by

virtue of Iaétﬂ:ecm;rﬂﬁheP S‘Pﬁ) A thH'Hlo"I‘fa %l@ﬂ% J%glicetz%\ﬁﬁc{ i a‘ﬁ ﬁlcﬁﬂd@é%ﬂi}c‘:égﬁl ar

profile have a vary ernatin

t ubul ar paraf hd)r&dtﬂ@lghlbulanrddse(zot ﬁZ)ehhaEame welsledrid onerdriathery aheg al ottoubul ar

profile helaht, BeiIGehaS he Mt SHhtanse (12) rests and to which the lattice
tube frame (14) is joined in a fixed manner. Known pallet containers have
shortcomings with regard fo strength (tubular rod fatigue failure) that are
considerable in the event of longer lasting shaking during transport that involves
fluctuating vibration stress. In order to improve the lattice tube frame durability
while maintaining sufficient stacking load-bearing capacity, the invention
achieves an adapted optimal elasticity for fluctuating dynamic loads by virtue of
the fact that the tubular rods (20, 22) with a closed tubular profile have a varying
tubular profile height, with alternating high tubular profile height in the
intersections and cohtinuously low tubular profile height between the

intersections.




