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(54) VEHICLE LAMP OPTICAL ELEMENT

(57) A vehicle lamp optical element. One end of the
vehicle lamp optical element is provided with a plurality
of light-condensing structures, and the other end is pro-
vided with a light exit surface, and the light exit surface
is an arc-shaped surface that protrudes outwards. The
vehicle lamp optical element has the following advantag-
es: 1, the primary optical element and the secondary op-
tical element of the prior art are integrated into one piece,
and the relative position accuracy of the two no longer
needs to be ensured during installation, which may better
ensure the stability of the light shape of a vehicle lamp
while also reducing the size of a vehicle lamp module; 2,
a partition slot is provided to achieve secondary light dis-
tribution; 3, a pointed slot is provided to replace existing
light-shielding plates, so that the structure of the vehicle
lamp module is simplified and the overall size is reduced;
and 4, a low beam part and a high beam part are provided,
and a partition slot is provided on the bottom surface of
the high beam part, or a wedge-shaped gap is provided
between the two, so that high beam and low beam func-
tions are simultaneously achieved in the integrated ve-
hicle lamp optical element, which diversifies the functions
of the vehicle lamp optical element.



EP 4 001 743 A1

2

5

10

15

20

25

30

35

40

45

50

55

Description

Cross Reference to Related Applications

[0001] This application claims the priority of China Pat-
ent Application No. 201921809909.6, filed on October
25, 2019, which is hereby incorporated by reference in
its entirety.

Field of the Invention

[0002] The present invention relates to the technical
field of vehicle lighting, in particular to a vehicle lamp
optical element.

Background of the Invention

[0003] In the technical field of vehicle lamps, a vehicle
lamp module generally refers to a device that uses a plas-
tic or glass lens or an equivalent structure as a final light
exit element and is used for illumination of an automobile
headlamp. The vehicle lamp optical element is an impor-
tant part of the vehicle lamp module. After light emitted
by a light source is emitted via the vehicle lamp optical
element, a required light shape of a vehicle lamp can be
formed.
[0004] The vehicle lamp module in the prior art has a
primary optical element and a secondary optical element.
The required light shape is obtained by performing light
distribution adjustment twice through the primary optical
element and the secondary optical element, compared
to light distribution adjustment performed once through
only one optical element, performing the light distribution
adjustments twice is more flexible, this is because the
light shape can be adjusted by means of adjusting light
distribution parameters of the two optical elements, there
are many adjustable light distribution parameters, for ex-
ample, a light inlet surface and a light exit surface of the
primary optical element and a light inlet surface or a light
exit surface of the secondary optical element can be ad-
justed.
[0005] The prior art has the following shortcomings:

1. Generally, a condenser with a plurality of light-
concentrating structures is used as the primary op-
tical element, and a lens is provided as the secondary
optical element, this arrangement has a first advan-
tage of increasing the number of components in the
vehicle lamp module and increasing the overall size,
and a second advantage that relative positions of
the two optical elements need to be ensured to be
accurate, which has a high requirement for assem-
bling accuracy.
2. When the condenser is used as a low beam optical
element, it is also necessary to mount a light-shield-
ing plate in front of the condenser to form a low beam
cut-off line, which will result in a complicated struc-
ture of the vehicle lamp module and an increase in

size.

Summary of the Invention

[0006] For the above-mentioned shortcomings, the
technical problem to be solved in the present invention
is to provide a vehicle lamp optical element integrating a
primary optical element and a secondary optical element
into one piece, so that the accuracy problem caused by
assembling is avoided.
[0007] The present invention provides a vehicle lamp
optical element. One end of the vehicle lamp optical el-
ement is provided with a plurality of light-condensing
structures, and the other end is provided with a light exit
surface; and the light exit surface is an arc-shaped sur-
face that protrudes outwards.
[0008] Preferably, a penetrating partition slot is formed
on the vehicle lamp optical element, and the partition slot
includes a light outlet surface and a light inlet surface
which are disposed oppositely.
[0009] Preferably, extending directions of the light out-
let surface and the light inlet surface are the same as an
extending direction of the light exit surface.
[0010] Preferably, the vehicle lamp optical element is
a flat plate type.
[0011] Preferably, the vehicle lamp optical element is
bent and includes a light-condensing channel and a light
guide channel which are connected with each other; a
reflecting surface is arranged at a junction between the
light-condensing channel and the light guide channel; a
plurality of light-condensing structures are arranged on
a bottom end of the light-condensing channel, a front end
of the light guide channel is provided with a light exit
surface; and the partition slot penetrates through the light
guide channel.
[0012] Preferably, a pointed slot with a V-shaped lon-
gitudinal section is formed in the vehicle lamp optical el-
ement; and the pointed slot includes a pointed slot re-
flecting surface away from the light exit surface and a
pointed slot side surface close to the light exit surface.
[0013] Preferably, extending directions of the pointed
slot reflecting surface and the pointed slot side surface
are the same as the extending direction of the light exit
surface. Preferably, a shape of a junction between the
pointed slot reflecting surface and the pointed slot side
surface adapts to a shape of the light shape cut-off line.
[0014] Preferably, the vehicle lamp optical element is
a flat plate type.
[0015] Preferably, the vehicle lamp optical element is
bent and includes a light-condensing channel and a light
guide channel which are connected with each other; a
reflecting surface is arranged at a junction between the
light-condensing channel and the light guide channel; a
plurality of light-condensing structures are arranged on
a bottom end of the light-condensing channel, a front end
of the light guide channel is provided with a light exit
surface; and the pointed slot is formed on the light guide
channel. Preferably, the light exit surface is a convex lens
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surface or an arc-shaped surface that extends in a left-
right direction.
[0016] Preferably, the vehicle lamp optical element in-
cludes a low beam part located above and a high beam
part located below; ends of the low beam part and the
high beam part away from the light exit surface are both
provided with a plurality of light-condensing structures;
and the other ends are connected up and down into one
piece to jointly form the light exit surface.
[0017] Preferably, a groove is formed in a bottom sur-
face of the high beam part; the groove includes a front
side surface and a rear side surface which are disposed
oppositely; and the front side surface and the rear side
surface are connected through a connection surface.
[0018] Preferably, a wedge-shaped gap is arranged
between the low beam part and the high beam part, and
a width of the gap gradually decreases from a rear end
to a front end.
[0019] Preferably, each light-condensing structure is
of a light-condensing cup structure with a concave cavity;
an external contour of the light-condensing structure is
of a curved structure that gradually increases from the
rear end to the front end; an opening of the concave cavity
is opened towards the rear end; a bottom of the concave
cavity is provided with a protrusion that protrudes towards
the rear end; or, each light-condensing structure is a solid
body, the external contour of which is of a curved struc-
ture gradually increasing from the rear end to the front
end and a light inlet surface of which is a plane or curved
surface; or, each light-condensing structure is a protru-
sion that protrudes towards the rear end.
[0020] The present invention has the following benefi-
cial effects.

1. The primary optical element and the second opti-
cal element of the prior art are integrated into one
piece, which can effectively reduce the number of
parts. During installation, it is not necessary to en-
sure the relative position accuracy of the primary op-
tical element and the second optical element, so that
the stability of the light shape of the vehicle lamp can
be better ensured, and the size of the vehicle lamp
module is also reduced.

2. By means of providing the partition slot, secondary
light distribution can be achieved in the one-piece
optical element, which improves the flexibility of light
distribution.

3. By means of providing the pointed slot to replace
existing light-shielding plates, a low beam or high
beam cut-off line is achieved, the structure of the
vehicle lamp module is also simplified, and the over-
all size is reduced.

4. By means of disposing the low beam part and the
high beam part and providing the partition slot on the
bottom surface of the high beam part, or providing

the wedge-shaped gap between the low beam part
and the high beam part, the high beam and low beam
functions are simultaneously achieved in the inte-
grated vehicle lamp optical element, so that the func-
tion of the vehicle lamp optical element is diversified.

Brief Description of the Drawings

[0021]

FIG. 1 is a three-dimensional diagram of Embodi-
ment I;
FIG. 2 is an optical path diagram of Embodiment I;
FIG. 3 is a three-dimensional diagram I of Embodi-
ment II;
FIG. 4 is a three-dimensional diagram II of Embod-
iment II;
FIG. 5 is an optical path diagram of Embodiment II;
FIG. 6 is a three-dimensional diagram I of Embodi-
ment III;
FIG. 7 is a three-dimensional diagram II of Embod-
iment III;
FIG. 8 is an optical path diagram of Embodiment III;
FIG. 9 is a three-dimensional diagram of Embodi-
ment IV;
FIG. 10 is an optical path diagram of Embodiment IV;
FIG. 11 is a three-dimensional diagram I of Embod-
iment V;
FIG. 12 is a three-dimensional diagram II of Embod-
iment V;
FIG. 13 is a sectional diagram and an optical path
diagram of Embodiment V;
FIG. 14 is an optical path diagram of Embodiment VI;
FIG. 15 is an optical path diagram of Embodiment VII;
FIG. 16 is an optical path diagram of Embodiment
VIII;
FIG. 17 is a three-dimensional diagram of Embodi-
ment IX;
FIG. 18 is an optical path diagram of Embodiment IX;
FIG. 19 is a three-dimensional diagram of Embodi-
ment X;
FIG. 20 is an optical path diagram of Embodiment X;
FIG. 21 is a three-dimensional diagram of Embodi-
ment XI;
FIG. 22 is an optical path diagram of Embodiment XI;
FIG. 23 is a three-dimensional diagram of Embodi-
ment XII; and
FIG. 24 is an optical path diagram of Embodiment XII.

Reference signs of elements:

[0022]

1 Vehicle lamp optical element
11 Light-condensing structure
12 Light exit surface
13 Light-condensing channel
14 Light guide channel
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15 Reflecting surface
16 Low beam part
17 High beam part
2 Partition slot
21 Light outlet surface
22 Light inlet surface
3 Pointed slot
31 Pointed slot reflecting surface
32 Pointed slot side surface
33 Junction
4 Groove
41 Rear side surface
42 Front side surface
43 Connection surface
44 Front edge
5 Gap
51 Cut-off part

Detailed Description of the Embodiments

[0023] The specific embodiments of the present inven-
tion are further described below in detail in combination
with the accompanying drawings. These embodiments
are merely illustrative of the present invention, and are
not intended to limit the present invention.
[0024] In the description of the present invention, it
should be noted that directional or positional relation-
ships indicated by the terms "longitudinal", "transverse",
"front", "rear", "left", "right", "vertical", "top", "bottom", "in-
side", "outside" and the like are directional or positional
relationships as shown in the drawings, and are only for
the purpose of facilitating and simplifying the description
of the present invention instead of indicating or implying
that devices or elements indicated must have particular
orientations, and be constructed and operated in the par-
ticular orientations, so that these terms should not be
construed as limiting the present invention.
[0025] In the description of the present invention, it
should be further noted that unless otherwise explicitly
specified and defined, the terms "mounted", "coupled"
and "connected" shall be understood broadly, and may
be, for example, fixedly connected, or detachably con-
nected, or integrally connected, or directly connected, or
indirectly connected through an intermediate medium, or
interconnection between two elements. For those of or-
dinary skill in the art, the specific meanings of the above
terms in the present invention can be understood accord-
ing to specific situations. In addition, in the description of
the present invention, unless otherwise indicated, "plu-
rality" means two or more.
[0026] In the following description, the accompanying
drawing in FIG. 2 is a reference basis of directions. The
direction to the right side, where a light exit surface 12 is
located, of the drawing paper is a front direction, the di-
rection to the left side of the drawing paper is a rear di-
rection, the direction to the upper side of the drawing
paper is an upper direction, the direction to the lower side
of the drawing paper is a lower direction, the direction

perpendicular to the drawing paper and facing inward is
the left direction, and the direction perpendicular to the
drawing paper and facing outward is the right direction.
All single-point lines in the drawings represent optical
axes.
[0027] The present invention provides a vehicle lamp
optical element, the vehicle lamp optical element 1 is
made of a light transmittance material, one end of which
is provided with a plurality of light-condensing structures
11 and the other end of which is provided with a light exit
surface 12, the light exit surface 12 is an arc-shaped sur-
face that protrudes outwards, the light exit surface 12
may be an arc-shaped surface which extends in a left-
right direction of the vehicle lamp optical element 1 as
shown in FIGS. 1-16, or a convex lens surface as shown
in FIGS. 17-22, the convex lens surface here refers to a
revolution surface obtained after a light outlet surface
cut-off line of a convex lens revolves. In the present in-
vention, the primary optical element and the second op-
tical element of the prior art are made into a whole. During
installation, it is not necessary to ensure the relative po-
sition accuracy of the primary optical element and the
second optical element, so that the stability of a light
shape can be better ensured, and the number of parts is
also reduced, which is conductive to reducing the size of
the vehicle lamp module. Specifically, it can be under-
stood with reference to Embodiments I and II of the
present invention.

Embodiment I

[0028] Referring to FIG. 1 and FIG. 2, the vehicle lamp
optical element 1 is a flat plate type. Incident light enters
the vehicle lamp optical element 1 via light-condensing
structures 11, then exits via a light exit surface 12, and
is projected in front of a vehicle.

Embodiment II

[0029] Referring to FIGS. 3-5, the vehicle lamp optical
element 1 is bent and includes a light-condensing chan-
nel 13 and a light guide channel 14 which are connected
with each other; and a reflecting surface 15 is arranged
at a junction between the light-condensing channel 13
and the light guide channel 14. The light-condensing
channel 13 approximately extends in an up-down direc-
tion and is provided with a plurality of light-condensing
structures 11 at a bottom end, the light guide channel 14
approximately extends in a front-rear direction and is pro-
vided with a light exit surface 12 at a front end. The light-
condensing structures 11 can receive an incident light
and condense the light. The condensed light enters the
light-condensing channel 13, is reflected via the reflecting
surface 15, then is emitted via the light exit surface 12 at
an end part of the light guide channel 14, and is projected
in front of a vehicle. Most of the light that is transmitted
to the reflecting surface 15 is totally reflected.
[0030] In the vehicle lamp optical element of this em-
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bodiment, the light exit surface 12 is set to be an arc-
shaped surface that protrudes outwards, that is, the pri-
mary optical element and the second optical element of
the prior art are made into a whole, it is not necessary to
ensure the relative position accuracy of the primary op-
tical element and the second optical element, so that the
stability of a light shape can be better ensured; and mean-
while, the bent vehicle lamp optical element is conductive
to reducing the size of the vehicle lamp optical element
1 in the front-rear direction, which can further reduce the
size of the vehicle lamp module.
[0031] In order to better adjust a light exit shape on the
basis of the integrated vehicle lamp optical element, in
the present invention, a penetrating partition slot 2 is
formed in the vehicle lamp optical element 1, the partition
slot 2 includes a light outlet surface 21 and a light inlet
surface 22 which are disposed oppositely. Preferably,
extending directions of the light outlet surface 21 and the
light inlet surface 22 are the same as an extending direc-
tion of the light exit surface 12, of course, the extending
directions may also be different according to an actual
need. The integrated vehicle lamp optical element 1 is
divided into two optical parts: a front optical part and a
rear optical part by the partition slot 2, the optical part
located on the front side corresponds the existing sec-
ondary optical element, and the optical part located on
the rear side corresponds to the existing primary optical
element, so that the vehicle lamp optical element 1 can
also achieve secondary light distribution while having the
advantages of one piece. The partition slot 2 may be
vertically penetrating and/or laterally penetrating, the
light outlet surface 21 and the light inlet surface 22 of the
partition slot 2 may have various forms, such as a plane,
a concave surface, or a convex surface. Specifically, it
can be understood with reference to Embodiments III and
IV of the present invention.

Embodiment III

[0032] As shown in FIGS. 6-8, the optical lamp optical
element 1 is a flat plate type, and the partition slot 2 is a
cubic slot. Both of the partition slot and the light exit sur-
face 12 extend in the left-right direction of the vehicle
lamp optical element 1. An incident light enters the vehi-
cle lamp optical element 1 via the light-condensing struc-
tures 11, then is emitted via the light outlet surface 21,
the light inlet surface 22, and the light exit surface 12 in
sequence, and is projected in front of the vehicle.

Embodiment IV

[0033] The vehicle lamp optical element of this embod-
iment is further improved on the basis of Embodiment II.
Referring to FIG. 9 and FIG. 10, the partition slot 2 pen-
etrates through the light guide channel 14 from top to
bottom and has the same extending direction as that of
the light exit surface 12. An incident light enters the light-
condensing channel 13 via the light-condensing struc-

tures 11, enters the light guide channel 14 after being
reflected by the reflecting surface 15, then is emitted via
the light outlet surface 21, the light inlet surface 22, and
the light exit surface 12 in sequence, and is projected in
front of the vehicle.
[0034] In Embodiment III and Embodiment IV, in addi-
tion to the advantages of one piece of Embodiment I/II,
secondary light distribution can be achieved through the
partition slot 2, so as to obtain a desired light shape.
[0035] In order to form a low beam or high beam cut-
off line while removing a light-shielding plate, preferably,
a pointed slot 3 with a V-shaped longitudinal section is
formed in the vehicle lamp optical element 1 of the
present invention. The pointed slot 3 includes a pointed
slot reflecting surface 31 away from the light exit surface
12 and a pointed slot side surface 32 close to the light
exit surface 12. Extending directions of the pointed slot
reflecting surface 31 and the pointed slot side surface 32
are the same as or may be different from the extending
direction of the light exit surface 12. A shape of a junction
33 between the pointed slot reflecting surface 31 and the
pointed slot side surface 32 adapts to a shape of a low
beam or high beam cut-off line, so as to form the low
beam or high beam cut-off line, the shape is different as
the shape of a light shape cut-off line is different, part of
the incident light is cut off at the junction 33 and then is
emitted from the light exit surface 12 to form the low beam
or high beam cut-off line, thereby achieving the purpose
of removing the light-shielding plate and reducing the size
of the vehicle lamp module. Those skilled in the art can
adjust inclination angles of the pointed slot reflecting sur-
face 31 and the pointed slot side surface 32 according
to a need. Specifically, it can be understood with refer-
ence to Embodiments V to VIII of the present invention.

Embodiment V

[0036] As shown in FIGs. 11-13, the vehicle lamp op-
tical element 1 of this embodiment is a flat plate type,
which is further improved on the basis of Embodiment I
and is used for realizing a low beam function or an aux-
iliary low beam function. An upwards sunken pointed slot
3 is formed in a bottom surface of the vehicle lamp optical
element. The pointed slot 3 includes a slantways dis-
posed pointed slot reflecting surface 31 and a vertically
disposed pointed slot side surface 32, most of the light
that is emitted to the pointed slot reflecting surface 31
can be totally reflected. Part of incident light A is emitted
to the pointed slot reflecting surface 31 and then is emit-
ted from a top surface of the vehicle lamp optical element
1 after being reflected, and part of incident light B is emit-
ted to the pointed slot reflecting surface 31 and then is
emitted from the light exit surface 12 after being reflected.
A shape of a junction 33 (namely a top of the pointed slot
3) between the pointed slot reflecting surface 31 and the
pointed slot side surface 32 adapts to a shape of a low
beam cut-off line, so as to form the low beam cut-off line,
the shape is different as the shape of the low beam cut-
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off line is different, part of incident light C is cut off at the
junction 33 and then is emitted from the light exit surface
12 to form the low beam cut-off line.

Embodiment VI

[0037] As shown in FIG. 14, the vehicle lamp optical
element 1 of this embodiment is further improved on the
basis of Embodiment I and is used for realizing a high
beam function or an auxiliary high beam function. A
downwards sunken pointed slot 3 is formed in a top sur-
face of the vehicle lamp optical element 1, part of incident
light A is emitted to the pointed slot reflecting surface 31
and then is emitted from a bottom surface of the vehicle
lamp optical element 1 after being reflected, part of inci-
dent light B is directly emitted from the light exit surface
12. A shape of a junction 33 (namely a bottom of the
pointed slot 3) between the pointed slot reflecting surface
31 and the pointed slot side surface 32 adapts to a shape
of a high beam cut-off line, so as to form the high beam
cut-off line, the shape is different as the shape of the high
beam cut-off line is different, part of incident light C is cut
off at the junction 33 and then is emitted from the light
exit surface 12 to form the high beam cut-off line.

Embodiment VII

[0038] The vehicle lamp optical element of this embod-
iment is further improved on the basis of Embodiment II
and is used for realizing a low beam function or an aux-
iliary low beam function. As shown in FIG. 15, an upwards
sunken pointed slot 3 is formed in a bottom surface of
the light guide channel 14. The pointed slot 3 includes a
slantways disposed pointed slot reflecting surface 31 and
a pointed slot side surface 32, most of the light that is
emitted to the pointed slot reflecting surface 31 can be
totally reflected. Part of incident light A is reflected by the
reflecting surface 15, is then reflected by the pointed slot
reflecting surface 31 to a top surface of the vehicle lamp
optical element 1, and is emitted, part of incident light B
is reflected by the reflecting surface 15 and then is directly
emitted from the light exit surface 12. A shape of a junc-
tion 33 (namely a top of the pointed slot 3) between the
pointed slot reflecting surface 31 and the pointed slot
side surface 32 adapts to a shape of a low beam cut-off
line, so as to form the low beam cut-off line, the shape
is different as the shape of the low beam cut-off line is
different, part of incident light C is reflected by the reflect-
ing surface 15, is then cut off at the junction 33, and is
emitted from the light exit surface 12 to form the low beam
cut-off line.

Embodiment VIII

[0039] The vehicle lamp optical element of this embod-
iment is further improved on the basis of Embodiment II
and is used for realizing a high beam function or an aux-
iliary high beam function. As shown in FIG. 16, a down-

wards sunken pointed slot 3 is formed in a top surface
of the light guide channel 14, and most of the light that
is emitted to the pointed slot reflecting surface 31 can be
totally reflected. The light may be cut off at a junction 33
(namely a bottom of the pointed slot 3) between the point-
ed slot reflecting surface 31 and the pointed slot side
surface 32 to form a high beam cut-off line.
[0040] In order to achieve a low beam and high beam
integration mode, preferably, the vehicle lamp optical el-
ement 1 of the present invention includes a low beam
part 16 located above and a high beam part 17 located
below, the two parts are in a flat plate type. Ends of the
low beam part and the high beam part away from the
light exit surface 12 are both provided with a plurality of
light-condensing structures 11; and the other ends are
connected up and down into one piece to jointly form the
light exit surface 12. As shown in FIGS. 17-22, the light
exit surface 12 may be a convex lens surface, of course,
it may also be an arc-shaped surface that extends in a
left-right direction of the vehicle lamp optical element 1.
Specifically, it can be understood with reference to Em-
bodiments IX to XII of the present invention.

Embodiment IX

[0041] As shown in FIG. 17 and FIG. 18, a bottom sur-
face of the low beam part 16 and a top surface of the
high beam part 17 are connected, a groove 4 is formed
in a bottom surface of the high beam part 17, the groove
4 includes a front side surface 42 and a rear side surface
41 which are disposed oppositely and are connected
through a connection surface 43. The front side surface
42 and the rear side surface 41 extend in a left-right di-
rection, preferably, the front side surface 42 is closer to
the light exit surface 12 with respect to the rear side sur-
face 41. A junction between the connection surface 43
and the front side surface 42 is a front edge 44, the shape
of the front edge 44 adapts to a shape of a low beam cut-
off line to form the low beam cut-off line, the shape is
different as the shape of the low beam cut-off line is dif-
ferent. In the incident light entering from the light-con-
densing structures 11 of the low beam part 16, one part
of incident light A is directly emitted from the light exit
surface 12, and the other part of incident light B is cut off
by the front edge 44 and is emitted from the light exit
surface 12. The two parts of light A and B are used for
generating a light shape of a low beam. Incident light C
entering via the light-condensing structures 11 of the high
beam part 17 can be emitted to the rear side surface 41,
refracted to the front side surface 42, refracted to the light
exit surface 12, and emitted, so as to generate a light
shape of a high beam which is connected to the light
shape of the low beam.

Embodiment X

[0042] A difference between Embodiment X and Em-
bodiment IX is that as shown in FIG. 17 and FIG. 18, the
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light-condensing structure of Embodiment IX is a light-
condensing cup structure with a concave cavity; an ex-
ternal contour of the light-condensing structure is of a
curved structure that gradually increases from the rear
end to the front end; an opening of the concave cavity
towards the rear end; and a bottom of the concave cavity
is provided with a protrusion that protrudes towards the
rear end. It can be known with reference to FIG. 19 and
FIG. 20 that the light-condensing structure 11 of Embod-
iment X is a protrusion that protrudes towards the rear
end. The specific working principle of Embodiment X is
the same as that of Embodiment IX, and repeated de-
scriptions are not made here.

Embodiment XI

[0043] As shown in FIG. 21 and FIG. 22, rear ends of
the low beam part 16 and the high beam part 17 of Em-
bodiment XI are separated, and front ends are connected
into a whole, a wedge-shaped gap 5 is reserved between
a bottom surface of the low beam part 16 and a top sur-
face of the high beam part 17, a width of the gap 5 grad-
ually decreases from the rear end to the front end, the
frontmost end of the gap 5 is a cut-off part 51, the shape
of which adapts to a shape of a low beam cut-off line to
form the low beam cut-off line, the shape is different ac-
cording to different shapes of the low beam cut-off line.
In the incident light entering from the light-condensing
structures 11 of the low beam part 16, one part of incident
light is directly emitted from the light exit surface 12, and
the other part of incident light is cut off by the cut-off part
51 and is emitted from the light exit surface 12. The two
parts of light are used for generating a light shape of a
low beam. The incident light entering via the light-con-
densing structures 11 of the high beam part 17 can be
directly emitted from the light exit surface 12 to generate
a light shape of a high beam which is connected to the
light shape of the low beam.

Embodiment XII

[0044] As shown in FIG. 23 and FIG. 24, a bottom sur-
face of the low beam part 16 and a top surface of the
high beam part 17 of Embodiment XII are connected, and
a wedge-shaped gap 5 is formed in a junction therebe-
tween, a width of the gap 5 gradually decreases from the
rear end to the front end, the frontmost end of the gap 5
is a cut-off part 51, the shape of which adapts to a shape
of a low beam cut-off line to form the low beam cut-off
line the shape is different according to different shapes
of the low beam cut-off line. The specific working principle
of Embodiment XII is the same as that of Embodiment
XI, and repeated descriptions are not made here. In the
above-mentioned Embodiments I to XII, the light-con-
densing structures 11 have various representation forms.
For example, each light-condensing structure may be of
the light-condensing cup structure with the concave cav-
ity as shown in FIG. 1 in Embodiment I, the external con-

tour is of the curved structure that gradually increases
from the rear end to the front end; the opening of the
concave cavity faces a side away from the light exit sur-
face 12; the bottom of the concave cavity is provided with
the protrusion that protrudes towards the side away from
the light exit surface 12; or, no concave cavity is formed
inside, and the light-condensing structure is only the solid
body, the external contour of which is of the curved struc-
ture gradually increasing from the rear end to the front
end and the light inlet surface of which is a plane or curved
surface; or, the light-condensing structure may also be
the protrusion arranged at an end part of the vehicle lamp
optical element 1 as shown in FIG. 20 in Embodiment X.
There may be one row or multiple rows of light-condens-
ing structures 11 which can well collect and collimate the
light emitted by a light source, thereby increasing the
utilization rate of the light.
[0045] In conclusion, the present invention has the fol-
lowing beneficial effects.

1. The primary optical element and the second opti-
cal element of the prior art are made into a one piece,
which can effectively reduce the number of parts,
during installation, it is not necessary to ensure the
relative position accuracy of the primary optical ele-
ment and the second optical element, so that the
stability of the light shape of the vehicle lamp can be
better ensured, and the size of the vehicle lamp mod-
ule is also reduced.

2. By means of providing the partition slot, secondary
light distribution can be achieved in the one-piece
optical element, which improves the flexibility of light
distribution.

3. By means of providing the pointed slot to replace
existing light-shielding plates, a low beam or high
beam cut-off line is achieved, the structure of the
vehicle lamp module is also simplified, and the over-
all size is reduced.

4. By means of disposing the low beam part and the
high beam part and the providing the partition slot
on the bottom surface of the high beam part, or re-
serving the wedge-shaped gap between the low
beam part and the high beam part, the high beam
and low beam functions are simultaneously
achieved in the one-piece vehicle lamp optical ele-
ment, so that the function of the vehicle lamp optical
element is diversified.

[0046] The above is only the preferred embodiments
of the present invention. It should be noted that those of
ordinary skill in the art can further make several improve-
ments and substitutions without departing from the tech-
nical principles of the present invention. These improve-
ments and substitutions shall also all fall within the pro-
tection scope of the present invention.
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Claims

1. A vehicle lamp optical element, characterized in
that one end of the vehicle lamp optical element (1)
is provided with a plurality of light-condensing struc-
tures (11), and the other end is provided with a light
exit surface (12); and the light exit surface (12) is an
arc-shaped surface that protrudes outwards; the ve-
hicle lamp optical element (1) comprises a low beam
part (16) located above and a high beam part (17)
located below; ends of the low beam part and the
high beam part away from the light exit surface (12)
are both provided with a plurality of light-condensing
structures (11); and the other ends are connected
up and down into one piece to jointly form the light
exit surface (12); a groove (4) is formed in a bottom
surface of the high beam part (17); the groove (4)
comprises a front side surface (42) and a rear side
surface (41) which are disposed oppositely; and the
front side surface and the rear side surface are con-
nected through a connection surface (43).

2. The vehicle lamp optical element according to claim
1, characterized in that the light exit surface (12)
is a convex lens surface or an arc-shaped surface
that extends in a left-right direction.

3. The vehicle lamp optical element according to claim
1, characterized in that each light-condensing
structure (11) is of a light-condensing cup structure
with a concave cavity; an external contour of the light-
condensing structure is of a curved structure that
gradually increases from the rear end to the front
end; an opening of the concave cavity is opened to-
wards the rear end; a bottom of the concave cavity
is provided with a protrusion that protrudes towards
the rear end; or, each light-condensing structure (11)
is a solid body, the external contour of which is of a
curved structure gradually increasing from the rear
end to the front end and a light inlet surface of which
is a plane or curved surface; or, each light-condens-
ing structure (11) is a protrusion that protrudes to-
wards the rear end.

4. The vehicle lamp optical element according to claim
1, characterized in that a bottom surface of the low
beam part (16) and a top surface of the high beam
part (17) are connected.

5. The vehicle lamp optical element according to claim
1, characterized in that the front side surface (42)
and the rear side surface (41) extend in the left-right
direction.

6. The vehicle lamp optical element according to claim
1, characterized in that a junction between the con-
nection surface (43) and the front side surface (42)
is a front edge (44); and the shape of the front edge

(44) adapts to a shape of a low beam cut-off line.

7. The vehicle lamp optical element according to claim
1, characterized in that both of the low beam part
(16) and the high beam part (17) are in a flat plate
type.
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