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(54) WIDE-BAND FLEXIBLE RADOME FOR MICROWAVE ANTENNA

(57) Provided is a broadband flexible radome for a
microwave antenna, a periphery of which is fixed to a
fence arranged around the antenna and is opposite to a
reflecting surface of the antenna, wherein the radome is
compounded by a high molecular polymer outer layer
and a composite fiber textile structural layer mixed with
a shielding wave absorbing wire, a tensioning element
for connecting a traction mechanism is arranged on a
side of the radome facing the reflecting surface of the
antenna, the traction mechanism is connected to an inner
wall of the fence, and a traction force capable of causing
the radome to deform into a concave surface acts on the
radome by the tensioning element. The radome of this

structure has good wave transmission performance, and
the thickness selection of the radome does not depend
on the working wavelength of the antenna. By using the
radome of a uniform thickness, low antenna insertion loss
can be achieved in multiple frequency bands, the use of
a multi-band microwave antenna can be met, the versa-
tility of the radome is realized within a wide frequency
range, and the defect of difference of the conventional
radome made of ABS and the like in different frequency
bands is overcome.
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Description

BACKGROUND

Technical Field

[0001] The present invention relates to a radome for a
microwave antenna, and particularly, to a flexible radome
meeting broadband requirements for a microwave an-
tenna.

Related Art

[0002] In the conventional point-to-point communica-
tion system, the microwave antenna is an indispensable
part of the system. In recent years, with the continuous
development of the global microwave antenna industry,
the requirement for the performance of antennas is in-
creasingly high, and higher requirements are raised for
the user experience and production versatility of micro-
wave antennas.
[0003] As an important part of the microwave antenna,
a radome is installed outside the antenna, and is a struc-
ture for protecting a microwave antenna system from be-
ing affected by the external environment. The radome is
provided mainly for the following purposes.

1. The radome is used to establish a closed area to
protect the microwave antenna system from being
affected by external natural factors such as wind,
rain, ice, snow, dust and solar radiation, thereby
maintaining the electrical performance of the micro-
wave antenna stable and reliable, and alleviating the
wear, corrosion and aging of the microwave antenna
system caused by natural environmental factors
such as wind and sunshine to prolong the service
life of the microwave antenna.

2. The influence of the radome on the shape of the
outer contour of the antenna can improve the wind
load characteristics of the microwave antenna sys-
tem to reduce the risk of damage to the antenna sys-
tem by wind load, and meanwhile maintain the nec-
essary mechanical strength and reduce damage
risks caused by conventional installation and acci-
dental impact.

[0004] The radome of the microwave antenna is gen-
erally arranged at a distal end (open end) of a paraboloid
of the antenna, and a periphery of the radome is fixed to
a fence around the antenna. As an obstacle in front of
the microwave antenna, the radome inevitably absorbs
and reflects the microwave radiation of the antenna,
which affects the electrical performance of the antenna
to a certain extent. Therefore, in order to obtain a high-
performance antenna, the radome is required to have
good electromagnetic wave penetration characteristic in
electrical performance, small antenna insertion loss, suf-

ficient strength and durability in mechanical properties,
and tolerance to the external harsh environment.
[0005] The radome is usually made of a material hav-
ing a small dielectric constant, a small loss tangent and
high mechanical strength, e.g., glass reinforced plastic,
foam, epoxy resin, high molecular polymer, etc. Struc-
turally, the radome generally employs a uniform single
wall structure having a concave/convex surface, a sand-
wich structure, a space skeleton structure, etc. In a man-
ufacturing method, a thermoforming method is usually
used such that the radome is in different shapes.
[0006] The conventional radome of the existing micro-
wave antenna product usually has a concave or convex
taper angle structure made of a rigid material such as
special engineering plastic (ABS) by hot press forming
to obtain broad radiation characteristics. The radome
made of the rigid material such as special engineering
plastic (ABS) has high mechanical strength, but is usually
heavy, large and poor in wave transmission performance.
[0007] Electrically, in order to minimize the reflection
of the radome, increase the gain and reduce the insertion
loss value, it is usually necessary to design the uniform
single wall thickness of the radome or the sandwich thick-
ness of a sandwich structure according to the working
wavelength, and a corresponding half-wavelength medi-
um thickness is usually used such that the radome has
good wave transmission performance.
[0008] However, the microwave antenna covers mul-
tiple frequency bands. The thickness specification of the
radome designed according to the wavelength cannot be
adapted to the multiple frequency bands. If the thickness
of the radome is designed according to the working wave-
length, the microwave antennas of different frequency
bands are bound to employ radomes with different thick-
ness specifications. The difference in the specifications
of the radomes for different frequency bands leads to
their incompatibility, which not only results in excessive
production costs, e.g., the need for multiple production
lines, multiple molds, etc., but also increases the risk of
wrong mixing during production or assembly.
[0009] Moreover, for an individual low-frequency mi-
crowave antenna, if the half-wavelength medium thick-
ness is used, the weight of the antenna is inevitably in-
creased due to the influence of the thickness, which is
bound to bring a poor experience to a user.
[0010] In addition, a thermoforming process for form-
ing the concave or convex surface shape of the radome
is relatively high in cost, and is disadvantageous for a
manufacturer to reduce the operating cost.

SUMMARY

[0011] The technical problem to be solved by the
present invention is to overcome the above defects, and
to provide a broadband flexible radome for a microwave
antenna, which has the thickness not based on the work-
ing wavelength of the antenna, has light weight, small
antenna insertion loss and good wave transmission per-
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formance, and is universal among multiple frequency
bands.
[0012] The technical solution adopted by the present
invention to solve the above technical problem is: a
broadband flexible radome for a microwave antenna, a
periphery of which is fixed to a fence arranged around
the antenna and is opposite to a reflecting surface of the
antenna, wherein the radome is compounded by a high
molecular polymer outer layer and a composite fiber tex-
tile structural layer mixed with a shielding wave absorbing
wire, a tensioning element for connecting a traction
mechanism is arranged on a side of the radome facing
the reflecting surface of the antenna, the traction mech-
anism is connected to an inner wall of the fence, and a
traction force capable of causing the radome to deform
into a concave surface acts on the radome by the ten-
sioning element.
[0013] Further, a reinforcing connecting layer connect-
ed with the radome into a whole is arranged on the pe-
riphery of the radome.
[0014] Further, a pressing ring with an L-shaped cross
section is inverted at an upper end of the fence, and the
periphery of the radome is squeezed and fixed to the
fence.
[0015] Further, the periphery of the radome is folded
to cover the upper end of the fence, a peripheral edge of
the radome extends out from a gap between the pressing
ring and the fence, and a fixing sheet for limiting the ex-
tending portion to pass through the gap between the
pressing ring and the fence is fixed on the extending por-
tion of the radome.
[0016] Further, the upper end of the fence is provided
with a flange folded down, and the pressing ring is fixed
on the flange by a screw or a blind rivet.
[0017] Further, the traction mechanism is a traction
wire penetrating through a through hole formed on the
tensioning element, and two ends of the traction wire are
respectively connected to an inner side wall of the fence.
[0018] Further, the tensioning element is a connecting
sheet fixed in a center of the radome, and the connecting
sheet is provided with a through hole extending in a di-
ameter direction of the radome.
[0019] Further, an end portion of the traction wire is
connected to a pre-tightening screw, one end of the pre-
tightening screw penetrates through a connecting hole
on a fixing component arranged on an inner side wall of
the fence, and a pre-tightening spring is sleeved between
a projecting portion of the penetrating end of the pre-
tightening screw and the fixing component.
[0020] Further, in another embodiment, the end portion
of the traction wire penetrates through a connecting hole
on a fixing component on an inner side wall of the fence,
and the penetrating end of the traction wire is folded back-
ward, and is fixedly connected with a portion of the trac-
tion wire not penetrating through the connecting hole by
a metal sleeve.
[0021] Further, the end portion of the traction wire is
connected to a fixing screw, and the fixing screw pene-

trates through a connecting hole on a fixing component
on an inner side wall of the fence and is fixed by a nut.
[0022] The present invention has the beneficial effects
that the radome is formed by compounding a high mo-
lecular polymer outer layer and a composite fiber textile
structural layer. The composite fiber textile structural lay-
er is a main structural material in the radome to increase
the strength and bear the force. Because of the high
strength of textile fibers, the manufactured radome also
has high strength and good durability. Unlike the conven-
tional fiber cloth, the shielding wave absorbing wire made
of a shielding wave absorbing material is mixed in textile
fibers of the composite fiber textile structural layer. The
shielding wave absorbing wire has certain functions of
shielding and absorbing electromagnetic waves, and is
compounded with the textile fibers to form the composite
fiber textile structural layer. This structure can effectively
improve the electrical performance of the radome, reduce
the antenna insertion loss, and improve the wave trans-
mission performance.
[0023] The radome of this structure has good wave
transmittance, and the thickness selection of the radome
does not depend on the working wavelength of the an-
tenna. By using the radome of a uniform thickness, low
antenna insertion loss can be achieved in multiple fre-
quency bands, the use of a multi-band microwave anten-
na can be met, the versatility of the radome is realized
within a wide frequency range, and the defect of differ-
ence of the conventional radome made of ABS and the
like in different frequency bands is overcome.
[0024] The radome is made of a flexible material that
does not require excessive thickness to have high
strength compared with a rigid material, so the radome
is relatively thin and light in weight. Compared with a
general flexible radome, a high molecular polymer is
used as the radome outer layer, and the shielding wave
absorbing wire is compounded in the composite fiber tex-
tile structural layer, so that the radome of the present
invention has higher electrical performance and wave
transmittance than the general flexible radome.
[0025] The flexible radome of the present invention is
recessed to form a concave surface by means of the
traction force of the traction mechanism to reduce the
return loss of electromagnetic waves on the one hand,
and the radome can be tightened by the traction force of
the traction mechanism on the other hand. The traction
mechanism also plays a fixing role to limit the vibration
of the radome under the action of wind power, thereby
relieving fatigue loss caused by repeated deformation of
the radome, and prolonging the service life of the radome.
[0026] The radome has high versatility and good and
stable electrical performance in a full frequency range,
greatly reduces the weight of the antenna and lowers the
production cost of the antenna.

BRIEF DESCRIPTION OF THE DRAWINGS

[0027]
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FIG. 1 is a cross-sectional view of a microwave an-
tenna and a flexible radome according to the present
invention.

FIG. 2 is a schematic diagram of the radome accord-
ing to the present invention.

FIG. 3 is a partial cross-sectional view of a side of
the radome according to the present invention.

FIG. 4 is a schematic diagram of a fixing method of
the radome on a fence.

FIG. 5 is a partial enlarged view of area A in FIG. 1.

FIG. 6 is a partial enlarged view of area B in FIG. 1.

FIG. 7 is a schematic diagram of another embodi-
ment of a fixing method of a traction wire.

FIG. 8 is a partial enlarged view of area C in FIG. 1.

FIG. 9 is a schematic diagram of another embodi-
ment of an antenna fence.

FIG. 10 shows insertion loss comparison curves of
the radome according to the present invention and
an ABS radome in the prior art.

[0028] Reference numerals in the drawings: 1 radome,
1-1 reinforcing connecting layer, 2 tensioning element,
2-1 through hole, 3 pressing ring, 4 fence, 4-1 flange, 4-2
screw or blind rivet, 5 fixing component, 5-1 screw or
blind rivet, 6 reflecting surface, 7 fixing sheet, 7-1 rivet,
8 back ring, 9 feed source, 10 pre-tightening screw, 10-1
projecting portion, 11 traction mechanism, 12 pre-tight-
ening spring, 13 metal sleeve, 14 fixing screw, and 15 nut.

DETAILED DESCRIPTION

[0029] The following describes the technical solutions
of the present invention clearly and completely in com-
bination with the accompanying drawings and specific
embodiments. The specific contents listed in the follow-
ing embodiments are not limited to the technical features
necessary for the technical problems to be solved by the
technical solutions described in the claims. At the same
time, the embodiments listed are only part of the embod-
iments of the present invention, not all of them.
[0030] A broadband flexible radome for a microwave
antenna according to the present invention is an impor-
tant component for protecting the microwave antenna,
and is arranged on a front side of the antenna. A periphery
of the radome is fixed to a fence 4 arranged around the
antenna, and is opposite to a reflecting surface 6 of the
antenna.
[0031] Unlike a conventional rigid radome made of
ABS engineering plastic and the like, the radome 1 used

in the microwave antenna according to the present in-
vention is in the form of a cloth-like flexible material. The
radome 1 of the flexible material is spread on a side op-
posite to the reflecting surface 6 of the antenna, and a
periphery of the radome 1 stretches and is tensioned and
fixed to the fence 4 arranged around the reflecting surface
of the antenna. The fence 4 is used for limiting lateral
radiation from the antenna, thereby improving the per-
formance of the antenna. The structure and arrangement
of the fence 4 are substantially the same as those in the
prior art, and the same portions are not described in de-
tail.
[0032] Since the material of the radome is flexible, the
radome can be deformed into a desired concave shape
by an external force such as pulling. Therefore, unlike
the conventional rigid radome made of ABS engineering
plastic and the like, thermoforming is not needed, and a
production mold can be omitted to reduce the cost.
[0033] The radome according to the present invention
is of a flexible multilayer composite structure mainly com-
pounded by a composite fiber textile structural layer and
a high molecular polymer outer layer attached to the com-
posite fiber textile structural layer. The high molecular
polymer outer layer is mainly formed by curing a high
molecular polymer coating arranged on the composite
fiber textile structural layer, for example, one or more of
polymer materials such as polyvinyl chloride, polypropyl-
ene and polyamide are used, and the high molecular pol-
ymer coating thereof is formed on the composite fiber
textile structural layer by hot melting, coating, infiltration,
etc., and then is cured to form the high molecular polymer
outer layer on the composite fiber textile structural layer.
[0034] The radome is required to have good wave
transmission performance, which requires the material
to have a small dielectric constant and a small tangent
loss, so the specific polymer material can be selected
according to the performance parameters. The mechan-
ical properties of the material should also be considered.
Although stress on the radome is mainly borne by the
composite fiber textile structural layer, excellent electrical
and mechanical properties can improve the performance
and service life of the antenna.
[0035] The composite fiber textile structural layer is a
main structural material in the radome to increase the
strength and bear the force, and is mainly made of textile
fibers (e.g., polyvinyl chloride fibers, etc.) through a textile
technology. Since the strength of the textile fibers such
as polyvinyl chloride fibers is generally high, the manu-
factured radome also has high strength and tensile prop-
erty, can adapt to the influence of the external environ-
ment and has good durability.
[0036] The composite fiber textile structural layer of
the present invention is different from the general textile
fiber cloth. Shielding wave absorbing wires made of a
shielding wave absorbing material are mixed in the textile
fibers of the composite fiber textile structural layer. The
shielding wave absorbing wires have the function of
shielding and absorbing electromagnetic waves, and are
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structurally compounded with textile fibers such as pol-
yvinyl chloride fibers by interweaving or intertwining
among different fibers, or doping of the shielding wave
absorbing wires in gaps of the textile fiber structure. Thus,
the electrical performance of the composite fiber textile
structural layer and the radome can be effectively im-
proved, and better wave transmission performance can
be achieved in comparison with the conventional textile
fiber cloth. By using the radome prepared by compound-
ing the composite fiber textile structural layer including
the shielding wave absorbing wires and the high molec-
ular polymer outer layer, the microwave antenna can
achieve low insertion loss and good wave transmission
performance.
[0037] The shielding wave absorbing wires are made
of a shielding wave absorbing material in the prior art,
e.g., carbon black fibers, textile fibers coated with metal
micro-powder, silicon carbide fibers, etc., which are not
enumerated one by one herein. The fiber material of the
shielding wave absorbing wires does not need to be too
long, as long as it can be compounded with the textile
fibers. A specific preparation method of the fiber material
for the shielding wave absorbing wires and a specific
spinning method of the composite fiber textile structural
layer can refer to the prior art, and are not described in
detail herein.
[0038] The high molecular polymer outer layer and the
composite fiber textile structural layer of the radome ac-
cording to the present invention may further include some
auxiliary ingredients added as needed in a specific pro-
duction process, such as some ingredients for bonding,
or ingredients for improving the ultraviolet protection per-
formance, etc. When these ingredients are added ac-
cording to the production needs, the auxiliary ingredients
should also be regarded as a part of the high molecular
polymer outer layer or the composite fiber textile struc-
tural layer.
[0039] Since the radome materials compounded by the
high molecular polymer outer layer and the conjugate
fiber textile structural layer described above have high
strength, excellent electrical performance and good
wave transmission performance, the thickness of the ra-
dome made of these materials does not depend on the
working wavelength of the antenna, and the radome has
good versatility in different frequency bands. Therefore,
the radome can overcome the defects of high cost, great
risk of wrong mixing and the like of the conventional ra-
domes due to many specifications, non-universality and
the like. The composite flexible radome can be relatively
thin, and the overall thickness can be 0.8 mm or less.
Hence, the radome is very light in weight, and can reduce
the overall weight of the antenna and meet a customer’s
requirement for lightweight.
[0040] The flexible radome having the electrical per-
formance improved by the shielding wave absorbing
wires has relatively small loss in the frequency bands of
6G-26G, can satisfy the broadband versatility, and has
the characteristics of light weight and low price.

[0041] Since the radome of the present invention is
flexible, and a desired shape can be formed by assembly,
the radome does not to be manufactured by thermofor-
ming as a rigid radome, and the production cost can be
reduced. In the present invention, after the radome 1 is
mounted on the fence 4 around the reflecting surface of
the antenna, the radome 1 forms a concave surface by
pulling. Specifically, the following structural mode can be
used.
[0042] As shown in the figure, one or more tensioning
elements 2 are arranged on a side of the radome 1 facing
the reflecting surface 6 of the antenna, and the tensioning
elements 2 are fixedly connected with the radome 1 into
a whole and connected with a traction mechanism 11
arranged between the radome 1 and the reflecting sur-
faces 6. The traction mechanism 11 pulls the radome 1,
and is connected to an inner wall of the fence 4. The
traction mechanism 11 applies a traction force to the ra-
dome 1 via the tensioning elements 2, and the radome
1 is deformed into a concave surface by the traction force
to reduce the return loss of electromagnetic waves.
[0043] The traction mechanism 11 may be a traction
wire, a draw bar, etc., which is determined according to
actual needs. In the embodiment shown in FIG. 1, the
traction mechanism is in the form of traction wires, the
assembly of the traction wires is flexible, and the structure
is simple and light. The traction wires are connected to
the tensioning elements 2 of the radome 1, are pulled
down such that the radome 1 is recessed to a desired
extent, and then fixed to an inner side wall of the fence 4.
[0044] A plurality of traction wires may be symmetri-
cally arranged between the radome 1 and the reflecting
surface 6 as needed, and the plurality of traction wires
are respectively connected to the tensioning elements 2
on the radome 1. The traction wires can be connected
to the same tensioning element 2 or different tensioning
elements 2 respectively.
[0045] FIG. 1 and FIG. 8 show a preferred embodiment
of the present invention, where a traction wire is used as
the traction mechanism 11, the traction wire penetrates
through a through hole formed on the tensioning element
2, and two ends of the traction wire extend down obliquely
to two sides. After the radome 1 is pulled and recessed
to the desired extent, the two ends of the traction wire
are respectively connected to the inner side wall of the
fence 4. In this embodiment, since the traction wire can
slide within the through hole of the tensioning element 2,
when the radome is pulled down via the two ends of the
traction wire, the length of the traction wire on two sides
of the through hole can be automatically adjusted by slid-
ing of the traction wire in the through hole, the length of
the traction wire on two sides of the tensioning element
2 adapts to the distance from the tensioning element 2
to fixed points of the traction wire on the inner side wall
of the fence 4, and the traction wire on the two sides of
the through hole applies the same traction force to the
tensioning element 2 and the radome 1 to ensure the
balanced stress of the radome.
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[0046] FIG. 1, 2 and 8 show an embodiment of a ten-
sioning element 2 suitable for a traction wire. In this em-
bodiment, a main body of the tensioning element 2 is a
connecting sheet fixed in a center of the radome 1, and
the connecting sheet can be spread and fixedly connect-
ed to the radome by gluing, heat sealing, sewing, etc.
The connecting sheet has a strip projecting portion, the
projecting portion is provided with a through hole 2-1 pen-
etrating in the length direction, and the through hole 2-1
extends in the diameter direction of the radome to have
a relatively long axial length. After the traction wire pen-
etrates through the through hole 2-1, its two ends are
connected to two opposite fixing positions on the inner
side wall of the fence 4. Since the traction wire has a long
length in the through hole 2-1, the traction wire has a
large range of force when pulling down the tensioning
element 2 and the radome 1, and applies a more uniform
force to the tensioning element 2 and the radome 1.
[0047] The tensioning element 2 may also be in the
form of a connecting pull ring, a hook or the like, as de-
sired.
[0048] As described above, the radome 1 is pulled
down to deform into an inward concave surface, and the
inclined surface formed by recessing reduces the return
loss of electromagnetic waves. When the radome 1 is
pulled down, a fixed part of a peripheral edge of the ra-
dome 1 on the fence 4 also needs to bear the force ap-
plied by the traction mechanism 11. For this reason, the
peripheral edge of the radome 1 needs to be firmly and
stably fixed to the fence 4 around the reflecting surface
6 of the antenna, so as not to slip under the pulling force
of the traction mechanism 11.
[0049] In order to increase the tensile strength of the
peripheral edge of the radome 1, avoid damage under
the pulling action and prolong the service life, as shown
in FIG. 2, a reinforcing connecting layer 1 connected with
the radome 1 into a whole is arranged at the peripheral
edge of the radome 1. The reinforcing connecting layer
1-1 may be a folded portion formed by folding the periph-
eral edge of the radome toward the center, or a layer of
the same material as the radome 1 is laminated on the
periphery of the radome 1 to form a double-layer struc-
ture. The periphery with the reinforcing connecting layer
1-1 is fixedly connected with an upper end of the fence
4 to increase the reliability of connection.
[0050] FIG. 4 shows an embodiment of a fixing method
of the peripheral edge of the radome 1. In this embodi-
ment, the periphery of the radome 1 is fixed by a pressing
ring 3 with an L-shaped cross section, and the size of the
pressing ring 3 is adapted to the size of an upper end of
a cylinder formed by the fence 4. During fixing, the press-
ing ring 3 is inverted at the upper end of the fence 4,
wherein one side of the L-shaped cross section of the
pressing ring 3 is flush with an upper end surface of the
fence 4, and the other side is attached to an outer side
of the fence 4. After the peripheral edge of the radome
1 is extended and spread to the upper end of the fence
4, the pressing ring 3 is assembled in position and fixedly

connected to the fence 4 by a screw or a blind rivet 4-2,
and the pressing ring 3 squeezes and fixes the periphery
of the radome spread to the upper end of the fence 4 in
advance, so as to spread and fix the radome. Compared
with a general method of pulling and fixing the edge of
the radome by springs and hooks distributed on four sides
of the fence, this fixing method has the advantages that
the fixing structure is simpler, fewer components are re-
quired, and the cost is lower. In addition, the pressing
fixation with the pressing ring 3 is simpler, reduces the
labor cost during antenna installation and improves the
assembly efficiency.
[0051] More preferably, as shown in the embodiment
of FIG. 4, the overall size of the radome 1 is larger than
the maximum size of the upper end of the cylinder formed
by the fence 4, so that the peripheral edge of the radome
1 is spread and extends to the upper end of the fence 4
and then can be further folded down to cover the upper
end of the fence 4 from the outer side. The folded pe-
ripheral edge of the radome 1 extends down in a way of
being close to an outer side of the fence 4, and extends
out from a gap between the pressing ring 3 and an outer
side of the fence 4. A fixing sheet 7 is arranged on the
extending portion of the radome 1, and the fixing sheet
7 is fixed with the periphery of the radome 1 into a whole
by means of a rivet 7-1 or the like. The fixing sheet 7 is
larger than the gap between the pressing ring 3 and the
fence 4. After assembly, the pressing ring 3 can clamp
the fixing sheet 7 and restrict the peripheral edge of the
radome 1 from passing through the gap.
[0052] As shown in FIG. 2, in this embodiment, fixing
sheets 7 are uniformly distributed on the circumferential
edge of the radome 1, and are fixed with the radome 1
into a whole by means of rivets 7-1 or the like. After the
radome 1 is spread, its periphery extends to the outer
side of the upper end of the fence 4 and then extends
down as shown in FIG. 4, the pressing ring 3 is inverted
at the upper end of the fence 4, and the pressing ring 3
clamps the fixing sheets 7 on the circumference of the
radome 1 and presses the fixing sheets 7 down. On the
one hand, the pressing ring 3 can press the fixing sheets
during assembly to facilitate spreading of the radome;
and on the other hand, the pressing ring 3 can limit the
fixing sheets 7 to prevent the radome from slipping radi-
ally under the traction of the traction mechanism 11 or
an external force of wind and the like, so as to improve
the firmness of fixing the periphery of the radome.
[0053] The embodiment shown in FIG. 4 further shows
a preferred embodiment of the antenna fence 4, where
the upper end of the fence 4 is provided with a flange 4-1
folded down, and an upper end surface of the flange 4-1
is a flat surface for connecting and fixing the radome 1
and the pressing ring 3. The flange 4-1 increases the size
of the upper end surface of the fence 4, and increases a
contact surface between the radome 1 and the fence 4,
that is, the area of a clamping surface, which is more
advantageous for clamping and fixing the periphery of
the radome 1 between the pressing ring 3 and the fence 4.
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[0054] The area of the upper end surface of the fence
4, which is increased by the flange 4-1, also facilitates
the connection and fixing of the pressing ring 3. After the
pressing ring 3 is assembled, the pressing ring 3, the
radome 1 and the flange 4-1 of the fence 4 can be pre-
tightened and connected together by screws or rivets 4-2.
[0055] FIG. 5, 6 and 7 show several specific embodi-
ments of connection of the traction mechanism 11 (e.g.,
a traction wire) to the inner wall of the fence 4 respec-
tively.
[0056] As shown in FIG. 5, the traction mechanism 11
is in the form of a traction wire that is connected to the
inner side wall of the fence 4 by a pre-tightening screw
10. The specific structure is that an end portion of the
traction wire penetrates through a hole at one end of the
pre-tightening screw 10 and is fixed. One end of the pre-
tightening screw 10 penetrates through a connecting hole
(not shown) formed on a fixing component 5 on the inner
side wall of the fence 4, and the pre-tightening screw 10
is movable in the connecting hole and is pre-tightened
by a pre-tightening spring 12.
[0057] In the embodiment shown in FIG. 5, the fixing
component 5 is formed by angle steel which is fixed to
the inner side wall of the fence 4 by a screw or a blind
rivet 5-1. One of two perpendicular plate surfaces of the
angle steel is attached to the inner side wall of the fence
4 and fixed by the screw or the blind rivet 5-1. The other
plate surface of the angle steel is perpendicular to the
inner side wall of the fence 4, and is provided with a con-
necting hole. The upper end of the pre-tightening screw
10 is connected to the traction wire, and the lower end
penetrates through the connecting hole and is movable
up and down in the connecting hole. A pre-tightening
spring 12 is sleeved on a portion of the pre-tightening
screw 10 penetrating through the connecting hole. A nut
is screwed onto the penetrating end of the pre-tightening
screw 10 penetrating through the connecting hole, and
the nut forms a projecting portion 10-1 fixed to the pre-
tightening screw 10. Of course, the projecting portion
10-1 can also be formed in other ways, e.g., a projecting
component is welded to the pre-tightening screw 10.
[0058] As shown in FIG. 5, the pre-tightening spring
12 is a compression spring sandwiched between the pro-
jecting portion 10-1 of the pre-tightening screw 10 and
the fixing component 5 on the inner side wall of the fence
4. Since the fixing component 5 is fixed to the inner side
wall of the fence 4, elastic force of the pre-tightening
spring 12 is applied downward to the pre-tightening screw
10 via the projecting portion 10-1, and thus a downward
elastic pre-tightening force is applied to the traction wire
fixed to the upper end of the pre-tightening screw 10 and
the radome pulled by the traction wire. This embodiment
shows an elastic pre-tightening connection form, where
the elastic pre-tightening force applied to the traction wire
by the pre-tightening spring 12 and the pre-tightening
screw 10 can always keep the radome 1 tightened and
spread without being relaxed as the service time goes.
Therefore, the increase in vibration amplitude under the

action of wind power due to the relaxation of the radome
1 can be prevented, fatigue loss caused by repeated de-
formation of the radome is then relieved, and the service
life of the radome is prolonged.
[0059] Since the traction mechanism 11 in the form of
a traction wire used in the above embodiment of the
present invention penetrates through the through hole of
the tensioning element 2 and is movable in the through
hole, the traction wire on two sides of the through hole
is equally stressed, and the entire traction wire can be
pre-tightened by applying the elastic pre-tightening force
on one side. The connection of elastic pre-tightening can
be only for one end of the traction wire as shown in FIG.
1, while the other end of the traction wire is in other form
of fixed connection. The pre-tightening connection of the
pre-tightening screw 10 and the pre-tightening spring 12
can also be used at two ends of the traction wire.
[0060] The embodiment shown in FIG. 6 indicates a
fixed connection form of the traction wire. In this embod-
iment, a fixing component 5 is also arranged on an inner
side wall of the fence 4, and the fixing component 5 can
be formed by angle steel fixed to the inner side wall of
the fence 4 by a screw or a blind rivet 5-1 according to
the embodiment shown in FIG. 5. A connecting hole is
also formed on a plate surface of the angle steel perpen-
dicular to the inner side wall of the fence 4. The connect-
ing hole may be a threaded hole or an unthreaded hole.
The traction wire is connected to a fixing screw 14. As
shown in FIG. 6, an end portion of the traction wire passes
through a hole at the upper end of the fixing screw 14
and is fixed. A lower end of the fixing screw 14 passes
through a connecting hole on the fixing component 5 and
is directly fixed by a nut. Compared with the embodiment
shown in FIG. 5, this embodiment does not use a pre-
tightening spring, but directly uses a nut for fixing. There-
fore, the connection is a rigid fixed connection, and does
not function as the elastic pre-tightening connection.
[0061] The fixed connection described in this embod-
iment can be used together with the elastic connection
of the pre-tightening screw shown in FIG. 5. As shown
in FIG. 1, in the case where the elastic pre-tightening
connection of the pre-tightening screw 10 and the pre-
tightening spring 12 is used at one end of the traction
wire, the fixed connection shown in this embodiment is
used at the other end.
[0062] The embodiment shown in FIG. 7 gives another
form of fixed connection of the traction wire. In this em-
bodiment, a fixing component 5 also needs to be ar-
ranged on an inner side wall of the fence 4, the fixing
component 5 can be in the form of the angle steel shown
in the above embodiment of FIG. 5 or FIG. 6, and a plate
surface of the angle steel perpendicular to the inner side
wall of the fence 4 is provided with a connecting hole.
The connecting hole is a threading hole, and can be
smaller than the connecting hole in the embodiment
shown in FIG. 5 or FIG. 6. An end portion of the traction
wire penetrates through the connecting hole on the fixing
component 5, and the portion of the traction wire pene-
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trating out of the connecting hole (i.e., the penetrating
end of the traction wire) is folded backward. After the
folded penetrating end is clamped by a wire puller and
the traction wire is pre-tightened, a metal sleeve 13 is
sleeved on the backward-folded penetrating end of the
traction wire and the traction wire close to the penetrating
end, and then an external force is applied to plastically
deform and press the metal sleeve 13, so that the back-
ward-folded end portion of the traction wire is fixedly con-
nected to the portion of the traction wire not penetrating
through the connecting hole by the metal sleeve 13 to
achieve the function of fixing the traction wire.
[0063] The connection described in this embodiment
can be used for the connection of two ends of the traction
wire, or only for connecting one end of the traction wire,
and the other end adopts the connection form shown in
FIG. 5 or FIG. 6.
[0064] FIG. 9 shows another embodiment of the mi-
crowave antenna, which is different from the form of the
straight cylindrical fence 4 shown in FIG. 1. In this em-
bodiment, the fence 4 is inclined and the heights of four
sides can be different, so that the radome 1 is arranged
obliquely. The fixed connection of the radome 1, the tight-
ening of the traction wire and the connection of the end
portion of the traction wire as shown in the above em-
bodiments are also applicable to the inclined fence of this
embodiment. Moreover, the radome can also be well and
stably spread and fixed by the above ways.
[0065] FIG. 10 shows a changing curve of the insertion
loss of the microwave antenna using the radome of the
present invention along with the frequency. The flexible
radome has a low insertion loss within the frequency
range of 6G-26G, not more than 0.3 dB, and the insertion
loss is little affected by the frequency, which can meet
the versatility of the broadband microwave antenna.
[0066] The radome of the present invention is com-
pounded by a high molecular polymer outer layer and a
composite fiber textile structural layer, shielding wave
absorbing wires are compounded in the composite fiber
textile structural layer, and this composite structure can
effectively improve the electrical performance of the ra-
dome, reduce the antenna insertion loss and improve the
wave transmission performance. The antenna insertion
loss of the radome according to the present invention is
maintained at a relatively stable low value within a wide
frequency range. Compared with the conventional ra-
dome, the antenna insertion loss is not greatly increased
due to the variation of the frequency band, so the radome
is versatile in a relatively wide frequency range.
[0067] The radome of this structure has good wave
transmission performance, and the thickness selection
of the radome does not depend on the working wave-
length of the antenna. By using the radome of a uniform
thickness, low antenna insertion loss can be achieved in
multiple frequency bands, the use of a multi-band micro-
wave antenna can be met, the versatility of the radome
is realized within a wide frequency range, and the defect
of difference of the conventional radome made of ABS

and the like in different frequency bands is overcome.
[0068] The radome is made of a flexible material that
does not require excessive thickness to have high
strength compared with a rigid material, so the radome
is relatively thin and light in weight. Compared with a
general flexible radome, a high molecular polymer is
used as the radome outer layer, and shielding wave ab-
sorbing wires are compounded in the composite fiber tex-
tile structural layer, so that the radome of the present
invention has higher electrical performance and wave
transmission performance than the general flexible ra-
dome cloth.
[0069] The flexible radome of the present invention is
recessed to form a concave surface by means of the
traction force of the traction mechanism to reduce the
return loss of electromagnetic waves on the one hand,
and the radome can be tightened by the traction force of
the traction mechanism on the other hand. The traction
mechanism also plays a fixing role to limit the vibration
of the radome under wind power, thereby relieving the
fatigue loss caused by repeated deformation of the ra-
dome, and prolonging the service life of the radome.
[0070] The radome has high versatility and good and
stable electrical performance in a full frequency range,
greatly reduces the weight of the antenna and lowers the
production cost of the antenna.
[0071] The above descriptions of the specific embod-
iments are only for helping understanding the technical
concept of the present invention and the core idea there-
of. Although the technical solution is described and illus-
trated using specific preferred embodiments, the present
invention should not be limited thereto. Various changes
in form and detail may be made by those skilled in the
art without departing from the technical thought of the
present invention. These easily conceivable changes or
substitutions shall fall within the protection scope of the
present invention.

Claims

1. A broadband flexible radome for a microwave anten-
na, a periphery of which is fixed to a fence (4) ar-
ranged around the antenna and is opposite to a re-
flecting surface (6) of the antenna, wherein the ra-
dome (1) is compounded by a high molecular poly-
mer outer layer and a composite fiber textile struc-
tural layer mixed with a shielding wave absorbing
wire, a tensioning element (2) for connecting a trac-
tion mechanism (11) is arranged on a side of the
radome (1) facing the reflecting surface (6) of the
antenna, the traction mechanism (11) is connected
to an inner wall of the fence (4), and a traction force
capable of causing the radome (1) to deform into a
concave surface acts on the radome (1) by the ten-
sioning element (2).

2. The broadband flexible radome for a microwave an-
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tenna according to claim 1, wherein a reinforcing
connecting layer (1-1) connected with the radome
into a whole is arranged on the periphery of the ra-
dome (1).

3. The broadband flexible radome for a microwave an-
tenna according to claim 1, wherein a pressing ring
(3) with an L-shaped cross section is inverted at an
upper end of the fence (4), and the periphery of the
radome (1) is squeezed and fixed to the fence (4).

4. The broadband flexible radome for a microwave an-
tenna according to claim 3, wherein the periphery of
the radome (1) is folded to cover the upper end of
the fence (4), a peripheral edge of the radome ex-
tends out from a gap between the pressing ring (3)
and the fence (4), and a fixing sheet (7) for limiting
the extending portion to pass through the gap is fixed
on the extending portion.

5. The broadband flexible radome for a microwave an-
tenna according to claim 3 or 4, wherein the upper
end of the fence is provided with a flange (4-1) folded
down, and the pressing ring (3) is fixed on the flange
(4-1) by a screw or a blind rivet.

6. The broadband flexible radome for a microwave an-
tenna according to claim 1, wherein the traction
mechanism (11) is a traction wire penetrating
through a through hole formed on the tensioning el-
ement (2), and two ends of the traction wire are re-
spectively connected to an inner side wall of the
fence (4).

7. The broadband flexible radome for a microwave an-
tenna according to claim 6, wherein the tensioning
element (2) is a connecting sheet fixed in a center
of the radome (1), and the connecting sheet is pro-
vided with a through hole (2-1) extending in a diam-
eter direction of the radome.

8. The broadband flexible radome for a microwave an-
tenna according to claim 6 or 7, wherein an end por-
tion of the traction wire is connected to a pre-tight-
ening screw (10), one end of the pre-tightening screw
(10) penetrates through a connecting hole on a fixing
component (5) on an inner side wall of the fence (4),
and a pre-tightening spring (12) is sleeved between
a projecting portion (10-1) of the penetrating end of
the pre-tightening screw and the fixing component
(5).

9. The broadband flexible radome for a microwave an-
tenna according to claim 6 or 7, wherein the end
portion of the traction wire penetrates through a con-
necting hole of a fixing component (5) on an inner
side wall of the fence (4), and the penetrating end of
the traction wire is folded backward, and is fixedly

connected with a portion of the traction wire not pen-
etrating through the connecting hole by a metal
sleeve (13).

15 16 



EP 3 754 785 A1

11



EP 3 754 785 A1

12



EP 3 754 785 A1

13



EP 3 754 785 A1

14



EP 3 754 785 A1

15



EP 3 754 785 A1

16

5

10

15

20

25

30

35

40

45

50

55



EP 3 754 785 A1

17

5

10

15

20

25

30

35

40

45

50

55


	bibliography
	abstract
	description
	claims
	drawings
	search report

