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(54) OPTICAL ELEMENT AND LIGHT DISTRIBUTION MODULE

(57) The present disclosure discloses an optical el-
ement and a light distributing module. The optical ele-
ment includes an optical element body provided with a
light incident surface and a light emergent surface; the
optical element body is provided with a second reflective
surface peripherally arranged along the light emergent
surface; the second reflective surface and the light emer-
gent surface form a cavity, and a light source is arranged
in the cavity; the light incident surface is attached to a
top of the light source; and along a diameter direction of
the light emergent surface, the light emergent surface
includes a first transparent surface, a frosted surface,
and a second transparent surface, which are connected
in sequence. The light distributing module includes: the
above-mentioned optical element and a reflector; and
along a direction away from the light emergent surface,
one end of the reflector is connected with the light emer-
gent surface. The present disclosure discloses the optical
element, and by setting a portion of the light emergent
surface of the optical element as a frosted surface, the
optical element and the reflector can form a clear cut-off
line, so as to improve uniformity of a side light spot, in-
crease central light intensity, and improve uniformity of
a front light spot.
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Description

TECHNICAL FIELD

[0001] The present disclosure relates to a lighting tech-
nology field, and more particularly, to an optical element
and a light distributing module.

BACKGROUND

[0002] A current light emitting diode (LED) spotlight
bracket on the market usually exists in a form of a lens
and a reflector.
[0003] With respect to a lens solution, the lens is an
optical element made of a transparent material whose
surface is a portion of a spherical surface. Because the
lens surface is a transparent structure and cannot form
a clear cut-off line with the reflector, the lens usually has
a uniform front light spot, but does not has an obvious
cut-off line when a side light spot irradiates a wall verti-
cally, which cannot meet needs of customers.

SUMMARY

[0004] Embodiments of the present disclosure provide
an optical element and a light distributing module so as
to solve the problem of absence of obvious cut-off line in
the lens.
[0005] The embodiments of the present disclosure
adopt following technical solutions.
[0006] In a first aspect, the embodiments of the present
disclosure provide an optical element, which comprises
an optical element body provided with a light incident
surface and a light emergent surface, and the optical el-
ement body is provided with a second reflective surface
peripherally arranged along the light emergent surface;

the second reflective surface and the light emergent
surface form a cavity, and a light source is arranged
in the cavity;
the light incident surface is attached to a top of the
light source; and
along a diameter direction of the light emergent sur-
face, the light emergent surface comprises a first
transparent surface, a frosted surface, and a second
transparent surface, which are connected in se-
quence.

[0007] Optionally, in the above-mentioned optical ele-
ment, the first transparent surface and the second trans-
parent surface are symmetrically arranged on different
sides of a central axis of the frosted surface.
[0008] Optionally, in the above-mentioned optical ele-
ment, the light emergent surface is a flat surface; or/and
along a direction from the light emergent surface to the
light incident surface, the light emergent surface is an
inner concave surface.
[0009] Optionally, in the above-mentioned optical ele-

ment, the optical element is a collimating lens.
[0010] In a second aspect, the embodiments of the
present disclosure provide a light distributing module,
which comprises: the optical element according to any
one of the embodiments described above and a reflector;
and along a direction away from the light emergent sur-
face, one end of the reflector is connected with the light
emergent surface.
[0011] Optionally, in the above-mentioned light distrib-
uting module, the reflector comprises a reflector body
provided with a light entry and a light exit, and the reflector
body is provided with a first reflective surface which is
between the light entry and the light exit and peripherally
arranged;

along a direction away from the light exit, the light
emergent surface is attached to the light entry;
one end of the second reflective surface is connected
with the first reflective surface; and
the first reflective surface is a serrated surface.

[0012] Optionally, in the above-mentioned light distrib-
uting module, the serrated surface is formed by connect-
ing a plurality of sawteeth, a central connection line of
the light exit and the light entry serves as an axis, and
the plurality of sawteeth are arranged in a circular array
along the axis.
[0013] Optionally, in the above-mentioned light distrib-
uting module, an included angle of each sawtooth ranges
from 60 ° to 120 °.
[0014] Optionally, in the above-mentioned light distrib-
uting module, an included angle of each sawtooth is 90 °.
[0015] Optionally, in the above-mentioned light distrib-
uting module, two ends of the frosted surface each form
a cut-off line with diagonal ends of the light exit, and an
included angle between two cut-off lines is less than 120
°.
[0016] Optionally, in the above-mentioned light distrib-
uting module, the amount of optical elements is at least
one, and the optical element is coupled to the light entry
in a circular array with a center of the light entry as a
circular center.
[0017] Optionally, in the above-mentioned light distrib-
uting module, the optical element and the reflector are
an integrally formed structure; or/and
a material of the optical element and a material of the
reflector are both transparent materials.
[0018] The above at least one technical solution adopt-
ed in the embodiments of the present disclosure can
achieve advantageous effects below.
[0019] The embodiments of the present disclosure dis-
close an optical element, and by setting a portion of a
light emergent surface of the optical element as a frosted
surface, the optical element and the reflector can form a
clear cut-off line, so as to improve uniformity of a side
light spot, increase central light intensity, and increase
uniformity of a front light spot.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0020] The drawings described here are used to pro-
vide a further understanding of the present disclosure
and constitute a part of the present disclosure. The ex-
emplary embodiments and descriptions of the present
disclosure are used to explain the present disclosure,
and do not constitute an improper limitation of the present
disclosure. In the accompanying drawings:

FIG. 1 is a structural schematic diagram of an optical
element according to the present disclosure;
FIG. 2 is a three dimensional diagram of an embod-
iment of a light distributing module according to the
present disclosure;
FIG. 3 is a front view of FIG. 2;
FIG. 4 is a top view of FIG. 2;
FIG. 5 is a light reflection diagram of a sawtooth;
FIG. 6 is a rear view of FIG. 2; and
FIG. 7 is a three dimensional diagram of another
embodiment of a light distributing module according
to the present disclosure.

Reference signs:

[0021] optical element 1, light incident surface 11, light
emergent surface 12, first transparent surface 121, frost-
ed surface 122, second transparent surface 123, central
axis 124, second reflective surface 13, light source 14,
cut-off line 15, cavity 16, reflector 2, reflector body 20,
light entry 21, light exit 22, first reflective surface 23, saw-
tooth 231, axis 24, circle center 25.

DETAILED DESCRIPTION

[0022] In order to make objects, technical solutions and
advantages of the embodiments of the present disclosure
apparent, the technical solutions of the embodiments will
be described in a clearly and fully understandable way
in connection with the drawings related to the embodi-
ments of the present disclosure. Apparently, the de-
scribed embodiments are just a part but not all of the
embodiments of the present disclosure. Based on the
described embodiments of the present disclosure, those
skilled in the art can obtain other embodiment(s), without
any inventive work, which should be within the scope of
the present disclosure.
[0023] Hereinafter, the technical solutions provided by
the embodiments of the present disclosure will be de-
scribed in detail in conjunction with the accompanying
drawings.
[0024] As illustrated in FIG. 1, the present disclosure
provides an optical element 1, which includes: an optical
element body 10 provided with a light incident surface
11 and a light emergent surface 12; the optical element
body 10 is provided with a second reflective surface 13
peripherally arranged along the light emergent surface
12; the second reflective surface 13 and the light emer-

gent surface 12 form a cavity 16, and a light source 14
is arranged in the cavity 16; the light incident surface 11
is attached to a top of the light source 14; and along a
diameter direction of the light emergent surface 12, the
light emergent surface 12 includes a first transparent sur-
face 121, a frosted surface 122, and a second transparent
surface 123, which are connected in sequence. The
present disclosure discloses the optical element 1, and
the design of the frosted surface of the optical element
1 allows the optical element 1 and the reflector 2 to form
a clear cut-off line 15, so as to improve uniformity of a
side light spot, increase central light intensity, and im-
prove uniformity of a front light spot. Moreover, the frosted
surface is only provided in the middle of the light emer-
gent surface 12, which may reduce the height and the
length of the cut-off line 15 and reduce the size of the
reflector 2, so as to meet actual application needs.
[0025] In an embodiment of the present disclosure, the
first transparent surface 121 and the second transparent
surface 123 are symmetrically arranged on different
sides of a central axis 124 of the frosted surface 122.
[0026] In an embodiment of the present disclosure, the
light emergent surface 12 is a flat surface.
[0027] In an embodiment of the present disclosure,
along a direction from the light emergent surface 12 to
the light incident surface 11, the light emergent surface
12 is an inner concave surface. A middle portion of the
inner concave surface is frosted, the inner concave sur-
face is regarded as a surface light source, and the inner
concave surface is further collimated by the reflector 2
to form an obvious cut-off line. The inner concave surface
may further reduce the size of the reflector 2, reduce cost,
and have strong applicability.
[0028] In an embodiment of the present disclosure, the
optical element 1 is a collimating lens.
[0029] As illustrated in FIG. 2, the embodiments of the
present disclosure provide a light distributing module,
which includes: an optical element 1 and a reflector 2;
and along a direction away from the light emergent sur-
face 12, one end of the reflector 2 is connected with the
light emergent surface 12.
[0030] As illustrated in FIG. 2 and FIG. 3, the reflector
2 includes: a reflector body 20 provided with a light entry
21 and a light exit 22; the reflector body 20 is provided
with a first reflective surface 23 which is between the light
entry 21 and the light exit 22 and peripherally arranged;
and the first reflective surface 23 is a serrated surface.
The embodiments of the present disclosure disclose the
reflector 2, and by setting the first reflective surface of
the reflector 2 as a serrated surface, light is emitted more
concentrated, and the reflection effect of the reflector 2
is improved.
[0031] As illustrated in FIG. 4, in an embodiment of the
present disclosure, the serrated surface is formed by con-
necting a plurality of sawteeth 231, a central connection
line of the light exit 22 and the light entry 21 serves as
an axis 24, and the plurality of sawteeth 231 are arranged
in a circular array along the axis 24.
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[0032] In an embodiment of the present disclosure, an
included angle of each sawtooth ranges from 60 ° to 120
°.
[0033] In order to achieve a total reflection effect, in an
embodiment of the present disclosure, an included angle
of each sawtooth 231 is 90 °. With such setting, as illus-
trated in FIG. 5, in the case where a beam of light irradi-
ates a certain surface, the beam of light will be reflected
to a second surface according to a principle of total re-
flection, and then reflected from the second surface, and
finally emergent light and incident light conform to an
angle relationship of total reflection, that is, an incident
angle is equal to an emergent angle, which is equivalent
to specular reflection. In this way, the reflection relation-
ship that originally occurs on one plane becomes surface
reflection of two spaces, so that total reflection that could
not be implement has a condition of total reflection, and
light may be finally reflected out without changing the
angle; and in addition, no matter how small the incident
angle is, total reflection can be implemented through re-
flection of the two surfaces, even if light is incident on a
generatrix. The light-concentrating effect is better, which
can meet requirements of long-distance light concentra-
tion illumination.
[0034] In an embodiment of the present disclosure,
along a direction from the light exit 22 to the light entry
21, the light source 14 is a light source with a surface
having an inner concave surface.
[0035] As illustrated in FIG. 6, in an embodiment of the
present disclosure, two ends of the frosted surface 122
each form a cut-offline 15 with diagonal ends of the light
exit 22, and an included angle between the two cut-off
lines 15 is less than 120 °. Such setting of the included
angle can not only meet the actual size requirement, but
also meet the requirement that the optical element 1 and
the reflector 2 form an obvious and clear cut-offline 15.
[0036] In an embodiment of the present disclosure, the
amount of optical elements 1 is at least one, and the
optical element 1 is coupled to the light entry 21 in a
circular array with a center of the light entry as a circular
center 25. As illustrated in FIG. 7, the amount of the op-
tical elements 1 is 4. The design of 4 optical elements 1
reduces process requirements, and selection of the op-
tical element 1 with a smaller specification has the ad-
vantage of low price and can save cost.
[0037] In an embodiment of the present disclosure, the
optical element 1 and the reflector 2 are an integrally
formed structure. The spotlight optical element integrally
formed has the advantage of low price and is simple to
fabricate.
[0038] In an embodiment of the present disclosure,
materials of the optical element 1 and the reflector 2 are
both transparent materials, such as transparent glass,
polycarbonate (PC), polymethylmethacrylate (PMMA),
etc.
[0039] In an embodiment of the present disclosure, as
illustrated in FIG. 1, a diameter of the light exit 22 is not
less than a diameter of the light entry 21. In other em-

bodiments, the diameter of the light exit 22 may also be
less than the diameter of the light entry 21, as long as a
diameter of a surface light source 11 is smaller than the
diameter of the light exit 22.
[0040] The above-mentioned embodiments of the
present disclosure only focus on differences between
various embodiments, and different embodiments can
be arbitrarily combined to form more preferred embodi-
ments as long as their different optimized features are
not contradictory, which will not be repeated here for
brevity.
[0041] What have been described above are only em-
bodiments of the present disclosure, and are not used to
limit the present disclosure. For those skilled in the art,
this disclosure can have various modifications and
changes. Any modification, equivalent replacement, im-
provement, etc. made within the spirit and principle of
this disclosure shall be included in the scope of the claims
of this disclosure.

Claims

1. An optical element, comprising an optical element
body provided with a light incident surface and a light
emergent surface, wherein the optical element body
is provided with a second reflective surface periph-
erally arranged along the light emergent surface;

the second reflective surface and the light emer-
gent surface form a cavity, and a light source is
arranged in the cavity;
the light incident surface is attached to a top of
the light source; and
along a diameter direction of the light emergent
surface, the light emergent surface comprises a
first transparent surface, a frosted surface, and
a second transparent surface, which are con-
nected in sequence.

2. The optical element according to claim 1, wherein
the first transparent surface and the second trans-
parent surface are symmetrically arranged on differ-
ent sides of a central axis of the frosted surface.

3. The optical element according to claim 1, wherein
the light emergent surface is a flat surface; or/and
along a direction from the light emergent surface to
the light incident surface, the light emergent surface
is an inner concave surface.

4. The optical element according to claim 1, wherein
the optical element is a collimating lens.

5. A light distributing module, comprising: the optical
element according to any one of claims 1 to 3 and a
reflector, wherein along a direction away from the
light emergent surface, one end of the reflector is

5 6 
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connected with the light emergent surface.

6. The light distributing module according to claim 5,
wherein the reflector comprises a reflector body pro-
vided with a light entry and a light exit, and the re-
flector body is provided with a first reflective surface
which is between the light entry and the light exit and
peripherally arranged;

along a direction away from the light exit, the
light emergent surface is attached to the light
entry;
one end of the second reflective surface is con-
nected with the first reflective surface; and the
first reflective surface is a serrated surface.

7. The light distributing module according to claim 6,
wherein the serrated surface is formed by connecting
a plurality of sawteeth, a central connection line of
the light exit and the light entry serves as an axis,
and the plurality of sawteeth are arranged in a circu-
lar array along the axis.

8. The light distributing module according to claim 6,
wherein an included angle of each sawtooth ranges
from 60 ° to 120 °.

9. The light distributing module according to claim 6,
wherein an included angle of each sawtooth is 90°.

10. The light distributing module according to claim 6,
wherein two ends of the frosted surface each form
a cut-off line with diagonal ends of the light exit, and
an included angle between two cut-off lines is less
than 120°.

11. The light distributing module according to claim 6,
wherein the amount of optical elements is at least
one, and the optical element is coupled to the light
entry in a circular array with a center of the light entry
as a circular center.

12. The light distributing module according to claim 6,
wherein the optical element and the reflector are an
integrally formed structure; or/and
a material of the optical element and a material of
the reflector are both transparent materials.
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