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(54) TANK CONTAINER

(57)  Atankcontainer, comprising atank body (1) and
a frame (2) supporting the tank body; the frame compris-
es two end frames (21) respectively supporting two ends
of the tank body, a plurality of saddle seats (22) provided
at intervals along the longitudinal direction of the tank
body and supporting the bottom of the tank body, and
bottom support assemblies (23) connecting the end
frames to the adjacent saddle seats; each of the saddle
seats has a recessed bearing surface, the bearing sur-
face being adapted to the shape of the bottom circum-
ferential contour of the tank body so as to bear the tank
body; each of the bottom support assemblies comprises
a connecting beam (231) and a support member (232);
one end of the connecting beam is connected to the bot-
tom corner of the end frame, and the other end is con-
nected to the saddle seat with a height spacing between
the connection position and the bottom of the saddle seat;
and the support member is connected to one end of the
connecting beam close to the saddle seat, a support plate
(2321) being integrally formed on the support member
and extending along the longitudinal direction of the tank

body, the support plate being fixedly connected to the

tank body.

FIG.1
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Description
TECHNICAL FIELD

[0001] The presentinvention relates to the field of stor-
age and transportation equipment, and specifically, re-
lates to a tank container.

BACKGROUND

[0002] A tank container ("tankcontainer" for short) is
mainly composed of a tank body and a frame supporting
the tank body. The frame bears the load of the tank body
and transmits the load to the transportation means (such
as a transport vehicle, a transport boat, etc.). In a tradi-
tion, for a tank container with a relatively large volume
such as a volume ranging from 27 m3 to 37 m3 and a
maximum design gross weight of 36 T to 39 T, the frame
often includes end frames supporting both ends of the
tank body and a saddle supporting the bottom of the tank
body. The angle of the wrap angle of the saddle to the
tank body is generally in the range of 80 ° ~ 100 °, and
the load carried by the saddle is small. According to the
current development trend of tank containers, the devel-
opment of larger volume tank containers is the general
trend, and the current saddle structure is difficult to meet
the requirements.

[0003] In some existing preferred structures, the end
frame and the saddle will be connected together by con-
necting beams to increase the bearing capacity. Howev-
er, in the existing structure, the two ends of the connect-
ing beam are respectively connected to the bottom of the
end frame and the bottom of the saddle, the effect of load
transmissionis poor, and the effect of increasing the over-
all bearing capacity of the frame is limited. In order to
meet the needs of larger volume tank containers, the
frame structure of tank containers still needs to be further
optimized.

SUMMARY

[0004] The object of the presentinvention is to provide
a tank container which can have a large volume and a
large load.

[0005] The presentinvention provides the following so-
lution: a tank container comprises a tank and a frame
supporting the tank body. The frame includes two end
frames for respectively supporting two ends of the tank
body, a plurality of saddles disposed at intervals along
the longitudinal direction of the tank body and supporting
the bottom of the tank body and a bottom supporting com-
ponent for connecting the end frame and the adjacent
saddle The saddle the saddle is provided with a concave
bearing surface which is matched with the circumferential
contour shape of the bottom of the tank body to bear the
tank body. The bottom supporting component includes
a connecting beam and a supporting member connected
to one end of the connecting beam that closes to the
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saddle. One end of the connecting beam is connected
to a bottom corner of the end frame, the other end of the
connecting beam is connected to the saddle. An interval
height is formed between the connecting position of the
connecting beam and the saddle and the bottom of the
saddle. The supporting member is provided integrally
with a supporting plate extending longitudinally along the
tank body and the supporting plate fixedly connected to
the tank body.

[0006] Preferably,, the saddle comprises at least two
bearing plates disposed atintervals along the longitudinal
direction of the tank body, a bottom plate connected to
the bottoms of the bearing plates, sealing plates connect-
ed to the sides of the bearing plates and rib plates con-
nected to two adjacent bearing plates, wherein the upper
edge of each bearing plate forms the bearing surface;
Wherein the connecting beam and the supporting mem-
ber are both connected to the bearing plate, and the in-
terval heightis formed between the connecting beam and
the bottom plate.

[0007] Preferably, the end of the supporting plate is
connected to the saddle; wherein the saddle further com-
prises a reinforcing tube which is of an integrally formed
structure with a closed cross section shape, and two ends
of which are connected to the bearing plate respectively,
wherein the reinforcing tube is disposed in the longitudi-
nal direction of tank body and is opposite to the support-
ing plate.

[0008] Preferably, the reinforcing tube is a circular tube
or a square tube.

[0009] Preferably, the tank body comprises a body and
a reinforcing ring circumferentially surrounding the outer
side of the body, wherein the saddle is welded and fixed
on the reinforcing ring.

[0010] Preferably, the supporting plate and the central
axis of the tank body are located in the same plane.
[0011] Preferably, the supporting member is integrally
formed by bending, and further comprises a transition
plate connected to the supporting plate by bending and
a connecting plate connected to the transition plate by
bending; wherein the connecting plate is connected to
the connecting beam and parallel with the axis of the
connecting beam..

[0012] Preferably, the transition plate is vertically dis-
posed, and an angle is formed between the transition
plate and the supporting plate.

[0013] Preferably, the connecting beam is a tube.
[0014] Preferably, the bottom supporting component
further includes a reinforcing plate connected between
the connecting beam and the end frame, wherein the
outer edge of the reinforcing plate isin an inward concave
arc shape.

[0015] Preferably, on the cross section of the tank
body, an angle between connecting lines of the end
points of two ends of the bearing surface and the center
of the tank body is not less than 150°.

[0016] According to the above-mentioned solution, the
present invention has at least the following advantages
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and positive effects: in the present invention, the bottom
of the frame supports the tank body by a structure of a
saddle and bottom supporting component, and the sad-
dle is a large-wrap-angle structure, so that the bearing
strength of the saddle is effectively improved, and the
load distribution condition is improved. The connecting
beamis used for connecting the saddle and the end frame
into a whole, so that the bearing capacity is improved.
Particularly, there is a interval height between the con-
necting point of the connecting beam and the saddle. and
the bottom of the saddle. The connecting beam is of a
downward inclined structure in the direction from the sad-
dle to the end frame, so that the load of the saddle can
be more favorably transmitted to the end frame. The sup-
porting member is connected to the tank body by the
supporting plate which is integrally formed and extends
longitudinally, which can directly bear part of the load of
the tank body and then transfer the load to the end frame,
so that a load transfer path is increased, and the integral
bearing capacity and load transfer capacity of the frame
are improved. In the tank container of the present inven-
tion, the frame structure and the connection mode of the
frame structure and the tank body can bear larger tank
load, so that the tank container can have larger volume
and design load.

BRIEF DESCRIPTION OF THE DRAWINGS
[0017]

FIG. 1is a schematic structural diagram of a embod-
iment of the tank container of the present invention.
FIG. 2 is a schematic view of the overall structure of
a frame in the embodiment of the tank container of
the present invention.

FIG. 3 is a schematic structural view of a saddle in
the embodiment of the tank container of the present
invention.

FIG. 4 is a simplified diagram of the cooperation be-
tween the saddle and a tank body in the embodiment
of the tank container of the present invention.

FIG. 5 is a schematic diagram of the connection of
an end frame, a bottom supporting component and
the saddle in the embodiment of the tank container
of the present invention.

FIG. 6 is a connection schematic diagram of the bot-
tom supporting component, the saddle and the tank
body in the embodiment of the tank container of the
present invention.

[0018] The reference numbers are described as fol-
lows: 1, tank body; 11,body; 12, reinforcing ring; 2, frame;
21, end frame; 211, bottom corner casting; 212, lower
beam; 22, saddle; 220, bearing surface; 221, bearing
plate; 222, bottom plate; 223, sealing plate; 224, rib plate;
225, reinforcing tube; 23, bottom supporting component;
231, connecting beam; 232, supporting member; 2321,
supporting plate; 2322 ,connecting plate; 2323, transition
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plate; 233, reinforcing plate.
DETAILED DESCRIPTION

[0019] Typical embodiments embodying the features
and advantages of the presentinvention will be described
in detail in the following description. It should be under-
stood that the present invention can have various mod-
ifications in different embodiments, which do not depart
from the scope of the present invention, and the descrip-
tions and illustrations therein are essentially to be regard-
ed as illustrative, and not as restrictive.

[0020] Referring to Fig. 1 and Fig. 2, an embodiment
of the present invention provides a large volume tank
container. The tank container includes a tank body 1 and
a frame 2 supporting the tank body 1, both ends of the
tank body 1 exceed both ends of the frame 2. The tank
body 1 includes a body 11 and a reinforcing ring 12 cir-
cumferentially surrounding the outer side of the body 11,
and a plurality of reinforcing rings 12 are spaced along
the longitudinal direction of the body 11.

[0021] The frame 2 includes two end frames 21 that
respectively support the two ends of the tank body 1,
three saddles 22 that support the bottom of the tank body
1, and a bottom supporting component 23 that connects
the end frame 21 and the adjacent saddle 22. Along the
longitudinal direction of the tank body 1, three saddles
22 are distributed between the two end frames 21 at in-
tervals, and the two saddles 22 at the two ends are cor-
respondingly connected to one end frame 21 respective-
ly.

[0022] Referring to Figs. 3 and 4, the saddle 22 in-
cludes two bearing plates 221 spaced along the longitu-
dinal direction of the tank body 1, a bottom plate 222
connecting the bottoms of the two bearing plates 221,
and a sealing plate 223 connecting the sides of the two
bearing plates 221, and a rib plate 224 and a reinforcing
tube 225 connected between the two bearing plates 221.
[0023] The bearing plate 221, the bottom plate 222 and
the sealing plate 223 are enclosed to form a hollow struc-
ture with an open on an upper end. There are a plurality
of rib plates 224, which are disposed at intervals in the
hollow structure to reinforce the structure of the saddle
22. The number of reinforcing tubes 225 is two, which
are symmetrically disposed in the hollow structure. The
reinforcing tubes 225 are an integrally formed structure
with a closed cross-section, which could be circular
tubes, square tubes, or other polygonal cross-section
tubes. The reinforcing tubes 225 connect to the two bear-
ing plates 221 vertically, the axis of which coincides with
the longitudinal direction of the tank body 1.

[0024] The upper edge of the bearing plate 221 is sub-
stantially in the shape of a concave arc, and is adapted
to the circumferential contour shape of the bottom of the
tank body 1. The upper edges of the two bearing plates
221 are flush, and together constitute the bearing surface
220 for supporting the tank body 1. The upper edge of
the bearing plate 221 is welded and fixed to the reinforc-



5 EP 3 792 200 A1 6

ing ring 12 of the tank body 1.

[0025] AsshowninFIG. 4, viewed in the cross-section
of the tank body 1, the connecting lines between the two
ends of the bearing surface 220 and the center of the
tank body 1 are the connecting line L1 and the connecting
line L2 respectively, and an angle o between the con-
necting line L1 and the connecting line L2 is not less than
150 ° and not more than 180 °. The wrap angle range of
the bearing surface 220 to the tank body 1 is large, which
can effectively increase the bearing strength of the sad-
dle 22 and improve the load distribution.

[0026] Referring to Figs.5 and 6, a bearing plate 221
of the saddle 22 faces the end frame 21, and the bottom
of the end frame 21 has two bottom corner castings 211
located at two bottom corners and a lower beam 212
connected between the two bottom corner castings 211.
The saddle 22 and the end frame 21 are connected by
two sets of bottom support components 23, and each
bottom supporting component 23 connects a bottom cor-
ner of the end frame 21 with one side of the saddle 22.
[0027] Specifically, the bottom supporting component
23 includes a connecting beam 231, a supporting mem-
ber 232 and a reinforcing plate 233.

[0028] In this embodiment, the connecting beam 231
is a square tube, one end of which is connected to the
bottom corner casting 211 of the end frame 21, and the
other end of which is connected to the bearing plate 221
of the saddle 22. In the direction from the saddle 22 to
the end frame 21, the connecting beam 231 is a structure
with an inclined down ward direction. There is a certain
interval height h from the connection position of the con-
necting beam 231 and the bearing plate 221 to the bottom
plate 222 of the saddle 22. This inclined arrangement of
the connecting beam 231 is more conducive to transmit
loads from the saddle 22 to the end frame 21. In other
embodiments, the connecting beam 231 may also be a
rectangular tube, a square tube, or other irregular cross-
section tubes. The connecting beam 231 may be a con-
stant cross-sectional structure or a variable cross-sec-
tional structure in the length of the connecting beam 231.
[0029] The reinforcing plate 233 is disposed between
the connecting beam 231 and the end frame 21, and is
generally triangular. One side edge of the reinforcing
plate 233 is connected to the connecting beam 231, one
side edge is connected to the lower beam 212 of the end
frame 21, and the other side edge is an outer edge which
is not connected to other structures. The outer edge of
the structure is in an inward concave arc shape. The re-
inforcing plate 233 connects the connecting beam 231
and the end frame 21 to form a whole.

[0030] The supporting member 232 is disposed be-
tween the connecting beam 231 and the saddle 22, and
is integrally formed by bending from a plate-like structure.
The supporting member 232 includes a connecting plate
2322, atransition plate 2323 connected to the connecting
plate 2322 by bending, and a supporting plate
2321connected to the transition plate 2323 by bending.
[0031] The connecting plate 2322 is connected to the
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connecting beam 231, and the axis of the connecting
beam 231 and the connecting plate 2322 are parallel.
The connecting plate 2322 is generally triangular and
has two longer sides and a shorter side. One longer side
of the connecting plate 2322 is connected to the connect-
ing beam 231, the other longer side is connected to the
transition plate 2323, the shorter side is in an inward con-
cave arc shape and is opposite to the curved side of the
reinforcing plate 233. From the overall view of the frame
2, the connecting plate 2322 is located inside the con-
necting beam 231, that is, at the side close to the other
bottom supporting component 23, and the connecting
plates 2322 of the two sets of bottom supporting compo-
nents 23 are located in the same plane.

[0032] The transition plate 2323 and the supporting
plate 2321 both extend longitudinally along the tank body
1. One end of the transition plate 2323 and one end of
the supporting plate 2321 are connected to the bearing
plate 221 of the saddle 22, and the supporting plate 2321
is located opposite the reinforcing tube 225 within the
saddle 22, the upper edge of the supporting plate 2321
is fixedly connected to the tank body 1. The transition
plate 2323 is vertically disposed. There is an angle be-
tween the supporting plate 2321 and the transition plate
2323, The supporting plate 2321 and the central axis of
the tank body 1 are in the same plane.

[0033] The whole of the supporting member 232 is an
integrally formed structure, and connects the connecting
beam 231 and the tank body 1 into a whole. The sup-
porting member 232 can bear part of the load of the tank
body 1, and transfer the load to the end frame 21 through
the connecting beam 231, which increases the load
transmission path and is beneficial to improve overall
load capacity and load transfer capacity of the frame 2.
The arrangement of the supporting plate 2321, the tran-
sition plate 2323 and the tank body 1 conforms to the
load direction of the tank body 1, and at the same time,
the angle between the supporting plate 2321 and the
transition plate 2323 increases the rigidity of the support-
ing plate 2321. In addition, the position of the supporting
plate 2321 is opposite to the position of the reinforcing
tube 225 in the saddle 22. The closed cross-sectional
structure of the reinforcing tube 225 forms reinforcement
for the supporting plate 2321, meanwhile the load of the
supporting plate 2321 can also be transmitted through
the reinforcing tube 225, which further improves load
bearing capacity.

[0034] In the tank container of the present invention,
the structure of the saddle 22 and the bottom supporting
component 23 greatly enhances the bearing capacity of
the frame 2 and effectively increases the volume and
design load of the tank body 1. It has been verified that
the tank structure of the presentinvention can be applied
to swap body tanks with a load of 78T and a volume of
80 m3.

[0035] Although the present invention has been de-
scribed with reference to several exemplary embodi-
ments, it should be understood that the terminology used
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is illustrative and exemplary rather than limiting. Since
the present invention can be embodied in various forms
without departing from the spirit or essence of the inven-
tion, it should be understood that the above-described
embodiments are not limited to any of the foregoing de-
tails, but should be widely interpreted within the spiritand
scope defined by the appended claims. Therefore, all
changes and modifications falling within the scope of the
claims or equivalents thereof should be covered by the
appended claims.

Claims
1. Atank container, characterized in that comprising:

a tank body ; and
a frame supporting the tank body, including :

two end frames for respectively supporting
two ends of the tank body;

a plurality of saddles disposed at intervals
along the longitudinal direction of the tank
body and supporting the bottom of the tank
body, wherein the saddle is provided with a
concave bearing surface which is matched
with the circumferential contour shape of
the bottom of the tank body to bear the tank
body; and

a bottom supporting component for con-
necting the end frame and the adjacent sad-
dle, including:

a connecting beam, one end of which
is connected to a bottom corner of the
end frame, the other end of which is
connected to the saddle, wherein an in-
terval height is formed between the
connecting position of the connecting
beam and the saddle and the bottom of
the saddle, and

a supporting member connected to one
end of the connecting beam that closes
to the saddle, and provided integrally
with a supporting plate extending lon-
gitudinally along the tank body and the
supporting plate fixedly connected to
the tank body.

2. The tank container according to claim 1, character-
ized in that, the saddle comprises at least two bear-
ing plates disposed atintervals along the longitudinal
direction of the tank body, a bottom plate connected
to the bottoms of the bearing plates, sealing plates
connected to the sides of the bearing plates and rib
plates connected to two adjacent bearing plates,
wherein the upper edge of each bearing plate forms
the bearing surface;
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10.

1.

Wherein the connecting beam and the supporting
member are both connected to the bearing plate,
and the interval height is formed between the con-
necting beam and the bottom plate.

The tank container according to claim 2, character-
ized in that, the end of the supporting plate is con-
nected to the saddle;

wherein the saddle further comprises a reinforcing
tube which is of an integrally formed structure with
a closed cross section shape, and two ends of which
are connected to the bearing plate respectively,
wherein the reinforcing tube is disposed in the lon-
gitudinal direction of tank body and opposite to the
supporting plate.

The tank container according to claim 3, character-
ized in that, the reinforcing tube is a circular tube or
a square tube.

The tank container according to claim 2, character-
ized in that, the tank body comprises a body and a
reinforcing ring circumferentially surrounding the
outer side of the body, wherein the saddle is welded
and fixed on the reinforcing ring.

The tank container according to any one of claim 1
to claim 5, characterized in that, the supporting
plate and the central axis of the tank body are located
in the same plane.

The tank container according to claim 6, character-
ized in that, the supporting member is integrally
formed by bending, and further comprises a transi-
tion plate connected to the supporting plate by bend-
ing and a connecting plate connected to the transi-
tion plate by bending;

wherein the connecting plate is connected to the con-
necting beam and parallel with the axis of the con-
necting beam.

The tank container according to claim 7, character-
ized in that, the transition plate is vertically dis-
posed, and an angle is formed between the transition
plate and the supporting plate.

The tank container according to claim 7, character-
ized in that, the connecting beam is a tube.

The tank container according to claim 9, character-
ized in that, the bottom supporting component fur-
ther includes a reinforcing plate connected between
the connecting beam and the end frame, wherein
the outer edge of the reinforcing plate is in an inward
concave arc shape.

The tank container according to claim 1, character-
ized in that, on the cross section of the tank body,
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an angle between connecting lines of the end points
of two ends of the bearing surface and the center of
the tank body is not less than 150°.
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FIG.1

FIG.2
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FIG.5

FIG.6
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