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Description
CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] The presentdisclosure claims the priority to the
Chinese patent application with the filing No.
2023100638505 filed with the Chinese Patent Office
on January 11, 2023, and entitled "ILLUMINATION DE-
VICE AND VEHICLE LAMP", the contents of which are
incorporated herein by reference in entirety.

TECHNICAL FIELD

[0002] The present disclosure relates to the technical
field of vehicle lamps, and specifically relates to a lighting
apparatus and a vehicle lamp.

BACKGROUND ART

[0003] With the development of the social economy,
the automobile industry has also developed accordingly.
With the continuous advancement of automotive lighting
technology, more requirements have been proposed for
the functions of vehicle lamps. A lighting apparatus for
achieving the lighting function of a vehicle lamp is typi-
cally provided with an optical element having a collima-
tion function to obtain approximately parallel emitted light
rays, thereby achieving a better lighting effect.

[0004] An existing optical lens with a collimation func-
tion generally comprises a light-entering portion and a
light-emitting portion located on opposite sides of the
optical lens. The light-entering portion enables unidirec-
tional collimation in the horizontal direction, and the light-
emitting portion enables unidirectional collimation in the
vertical direction. This configuration also restricts other
components arranged in cooperation with the optical lens
to be distributed only on opposite sides of the optical lens,
thereby forming an optical system arranged in a front-
and-rear manner. Therefore, the dimension of the entire
lighting apparatus in the front-rear direction becomes
excessively large, which is unfavorable for the arrange-
ment of the lighting apparatus and the vehicle lamp.

SUMMARY

[0005] The objective of the present disclosure is to
address the deficiencies in the prior art and provide a
lighting apparatus and a vehicle lamp.

[0006] In order to achieve the above objective, the
technical solution adopted in the embodiments of the
present disclosure is as follows.

[0007] One aspect of an embodiment of the present
disclosure provides a lighting apparatus, including a light
source and an optical lens provided on a light-emitting
side of the light source. The optical lens includes a light-
incidence surface, a first total reflection surface config-
ured to collimate light rays in a first direction, and a light-
emitting surface configured to collimate light rays in a
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second direction, wherein the light-incidence surface, the
first total reflection surface, and the light-emitting surface
are sequentially arranged along a light path. The first
direction and the second direction are perpendicular or
approximately perpendicular to each other. Light rays
emitted by the light source and entering through the
light-incidence surface are reflected by the first total
reflection surface to the light-emitting surface for colli-
mated emission.

[0008] Optionally, a cut-off line of the first total reflec-
tion surface in the first direction is a curved line, and a cut-
off line of the first total reflection surface in the second
direction is a straight line or an approximately straight
line.

[0009] Optionally, a surface shape of the first total
reflection surface is a cylindrical surface or a quasi-cy-
lindrical surface.

[0010] Optionally, the optical lens further includes a
primary reflection surface located between the light-in-
cidence surface and the first total reflection surface along
the light path, wherein the light rays emitted by the light
source and entering through the light-incidence surface
are reflected by the primary reflection surface to the first
total reflection surface.

[0011] Optionally, the primary reflection surface is a
total reflection surface or a reflective mirror surface hav-
ing a reflective layer.

[0012] Optionally, the lighting apparatus further in-
cludes a primary reflector having the primary reflection
surface, wherein the primary reflector is located between
the light source and the optical lens, and the primary
reflector is configured to reflect light rays emitted by the
light source to the light-incidence surface of the optical
lens.

[0013] Optionally, the lighting apparatus further in-
cludes a cut-off line structure provided on the light-emit-
ting side of the light source, wherein the cut-off line
structure is located at or near a focus of the optical lens,
and the cut-off line structure is configured to form a light-
emitting pattern with a cut-off line.

[0014] Optionally, when the lighting apparatus further
includes the primary reflection surface, the cut-off line
structure is provided at or near a boundary of the primary
reflection surface on a side close to the light source.
[0015] Optionally, the optical lens further includes at
least one second total reflection surface located on the
light path, wherein the at least one second total reflection
surface is configured to adjust the light path of light rays
emitted by the light source within the optical lens.
[0016] Optionally, a surface shape of the primary re-
flection surface is a parabolic surface, a quasi-parabolic
surface, an ellipsoidal surface, or a quasi-ellipsoidal sur-
face.

[0017] Another aspect of the embodiments of the pre-
sent disclosure provides a vehicle lamp, which includes
any one of the aforementioned lighting apparatuses.
[0018] The present disclosure includes the following
beneficial effects.
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[0019] The present disclosure provides a lighting ap-
paratus and a vehicle lamp. An optical lens in the illumi-
nation device isimproved, such thatthe opticallenshas a
first total reflection surface. The first total reflection sur-
face can be used to replace a light-incidence surface in
an existing optical lens to realize unidirectional collima-
tion and total reflection of light rays emitted from a light
source, so that the position of a light-incidence surface of
the optical lens can be changed while the illumination
effectis ensured, and components provided for cooperat-
ing with the optical lens can also be arranged in other
directions perpendicular to a front-rear direction instead
of being arranged in the front-rear direction, thereby
preventing the illumination device from being too large
in the front-rear direction, and reducing the limitation on
the arrangement of the lighting apparatus.

BRIEF DESCRIPTION OF DRAWINGS

[0020] To more clearly illustrate the technical solutions
of the embodiments of the present disclosure, the follow-
ing will briefly introduce the drawings used in the embodi-
ments. It should be understood that the following draw-
ings only show some embodiments of the present dis-
closure, and therefore they should not be regarded as a
limitation on the scope. Those ordinary skilled in the art
can also obtain other related drawings based on these
drawings without inventive effort.

FIG. 1 is a schematic structural diagram of one
example of an optical lens provided in the embodi-
ments of the present disclosure;

FIG. 2 is a schematic structural diagram of another
example of an optical lens provided in the embodi-
ments of the present disclosure;

FIG. 3 is a schematic structural diagram of yet an-
other example of an optical lens provided in the
embodiments of the present disclosure;

FIG. 4 is a schematic structural diagram of yet one
example of an optical lens provided in the embodi-
ments of the present disclosure;

FIG. 5 is a schematic structural diagram of one
example of a lighting apparatus provided in the em-
bodiments of the present disclosure;

FIG. 6 is a schematic structural diagram of another
example of a lighting apparatus provided in the em-
bodiments of the present disclosure;

FIG. 7 is a schematic structural diagram of a light
path of a lighting apparatus provided in the embodi-
ments of the present disclosure;

FIG. 8 is a schematic structural diagram of one
example of another lighting apparatus provided in
the embodiments of the present disclosure;

FIG. 9 is a schematic structural diagram of another
example of another lighting apparatus provided in
the embodiments of the present disclosure;

FIG. 10 is a schematic structural diagram of another
light path of a lighting apparatus provided in the
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embodiments of the present disclosure;

FIG. 11 is a schematic structural diagram of another
optical lens provided in the embodiments of the
present disclosure;

FIG. 12 is a schematic structural diagram of another
light path of a lighting apparatus provided in the
embodiments of the present disclosure;

FIG. 13 is a schematic structural diagram of yet
another optical lens provided in the embodiments
of the present disclosure;

FIG. 14 is a schematic structural diagram of yet
another light path of a lighting apparatus provided
in the embodiments of the present disclosure;

FIG. 15 is a schematic structural diagram of an
optical lens and a primary reflection surface being
separately arranged in a lighting apparatus provided
in an embodiment of the present disclosure;

FIG. 16 is a schematic structural diagram of a lighting
apparatus comprising a low-beam module and a
high-beam module, as provided in an embodiment
of the present disclosure; and

FIG. 17 is a schematic diagram of a low-beam light
pattern formed when a lighting apparatus is used as
a low-beam module, as provided in an embodiment
of the present disclosure.

[0021] Reference numerals: 10 - lighting apparatus; 11
- high-beam module; 12 - low-beam module; 100 - optical
lens; 110 - light-incidence surface; 120 - first total reflec-
tion surface; 130 - light-emitting surface; 140 - cut-off line
structure; 141 - focal position; 150 - primary reflection
surface; 160 - second total reflection surface; 200 - heat
sink; 210 - circuit board; 220 - light source.

DETAILED DESCRIPTION OF EMBODIMENTS

[0022] In order to make the objective, technical solu-
tions, and advantages of the embodiments of the present
disclosure clearer, the following description will provide a
clear and comprehensive explanation of the technical
solutions in the embodiments of the present disclosure
with reference to the drawings of the present disclosure.
Clearly, the described embodiments are part of the em-
bodiments of the present disclosure and not the entire
embodiments. It should be noted that, without conflicts,
various features in the embodiments of the present dis-
closure can be combined with each other, and the com-
bined embodiments still fall within the protection scope of
the present disclosure.

[0023] In the description of the present disclosure, the
terms "first", "second", "third" and the like are only used
for distinguishing descriptions, and cannot be under-
stood as indicating or implying relative importance.
[0024] In the description of the present disclosure, it is
further important to note that unless otherwise clearly
stipulated and limited, the terms "provide", "mount”, "in-
terconnect", and "connect" should be understood in a
broad sense, for example, it can be a fixed connection, a
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detachable connection, or an integral connection; it can
be a mechanical connection, or an electrical connection;
and it can be a direct connection, an indirect connection
through an intermediary, or an internal communication
between two components. Those of ordinary skill in the
art can understand the meanings of the above terms in
the present disclosure according to specific situations.
[0025] It should be understood that, for ease of de-
scription and to simplify the explanation of the present
disclosure, the terms "front" and "rear" refer to the front-
rear direction of the lighting apparatus along the light-
emitting direction, the terms "left" and "right" refer to the
left-right direction of the lighting apparatus itself, and the
terms "upper" and "lower" refer to the up-down direction
of the lighting apparatus itself, which generally corre-
spond to the front-rear, left-right, and up-down directions
of the vehicle. These terms are based on the orientations
or positional relationships shown in the drawings and do
not indicate or imply that the referred device or compo-
nent must have a specific orientation or be constructed
and operated in a particular orientation. Therefore, they
should not be construed as limitations on the present
disclosure. Furthermore, the orientation terms of the
lighting apparatus in the present disclosure should be
understood in conjunction with the actual mounting state.
[0026] Inthe presentdisclosure, the light pattern refers
to the projection shape of the light rays from the vehicle
lamp onto the vertical-plane light distribution screen lo-
cated 25 m directly in front of the vehicle. The cut-off line
refers to the boundary where the light rays are projected
onto the light distribution screen and the visual percep-
tion of the light changes significantly. The primary low-
beam light pattern is the central region of the low-beam
light pattern with high illuminance, and the auxiliary low-
beam light pattern is the widened region of the low-beam
light pattern, thus ensuring that the left and right illumina-
tion range of the low-beam light pattern meets the re-
quirements. A total reflection surface refers to a reflection
surface capable of causing as much total reflection as
possible for the light ray incident on the reflection surface.
[0027] In one aspect of an embodiment of the present
disclosure, a lighting apparatus is provided. The lighting
apparatus includes a light source and an optical lens
arranged on a light-emitting side of the light source.
The optical lens is an integrally molded component,
which is made of a transparent material. The optical lens
is capable of performing bidirectional collimation on light
rays emitted by the light source (i.e., collimating the light
rays emitted by the light source in two mutually perpen-
dicular or approximately perpendicular directions).
Therefore, the light rays, which are converged and ap-
proximately parallel emitted, can be obtained, thereby
achieving a better lighting effect. Approximately perpen-
dicular refers to an included angle between the two
directions being 90° = 10°.

[0028] Referring to FIG. 1 and FIG. 2, the optical lens
100 includes a light-incidence surface 110, a first total
reflection surface 120, and a light-emitting surface 130,
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which are sequentially arranged along an optical path.
The first total reflection surface 120 is configured to
achieve collimation of light rays emitted by the light
source 220 in a first direction. The light-emitting surface
130 is configured to achieve collimation of light rays
emitted by the light source 220 in a second direction.
The first direction and the second direction are mutually
perpendicular or approximately perpendicular. By means
of the first total reflection surface 120 and the light-emit-
ting surface 130, the optical lens 100 achieves a bidirec-
tional collimation function. Therefore, the light rays,
which are converged and approximately parallel emitted,
can be obtained, thereby achieving a better lighting ef-
fect.

[0029] During actual use, light rays emitted by the light
source 220 enter the optical lens 100 through the light-
incidence surface 110 of the optical lens 100 and propa-
gate to the first total reflection surface 120. The first total
reflection surface 120 not only performs collimation on
the incidentlightrays in the first direction but also enables
a total reflection of the incident light rays at the first total
reflection surface 120. This reduces light loss. After
undergoing total reflection at the first total reflection sur-
face 120, the light rays emitted by the light source 220
propagate to the light-emitting surface 130, and then the
light-emitting surface 130 performs collimation on the
light rays in the second direction. Consequently, after
collimation in both the first direction and the second
direction, the light rays emitted by the light source 220
are ultimately emitted from the light-emitting surface 130,
thereby forming a light-emitting pattern of the lighting
apparatus 10.

[0030] Since the first total reflection surface 120 is
capable of achieving collimation in the first direction,
the first total reflection surface 120 can replace the
light-incidence surface in existing optical lenses that
achieves unidirectional collimation. On this basis, given
the total reflection function of the first total reflection
surface 120, the position of the light-incidence surface
110 on the optical lens 100 can be changed. That is, the
relative position of the light-incidence surface 110 with
respect to the light-emitting surface 130 can be changed.
Therefore, the light-incidence surface 110 and the light-
emitting surface 130 are no longer necessarily located on
opposite sides of the optical lens 100. In other words, due
to the total reflection function of the first total reflection
surface 120, the light-entering direction can be changed,
allowing components arranged in conjunction with the
optical lens 100 to be arranged not only in the front-rear
direction but also in other directions besides the front-
rear direction. For ease of understanding, referring to the
directions shown in FIG. 1, the light-incidence surface
and the light-emitting surface of an existing optical lens
are arranged along the y direction (front-rear direction),
thereby constraining light rays to enter the optical lens
from the y direction. Consequently, other components
must also be arranged in the y direction in conjunction
with the optical lens, leading to an excessive overall size
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ofthe lighting apparatus 10 in the y direction, whichin turn
imposes many limitations on the arrangement of the
lighting apparatus. As shown in FIG. 1 and FIG. 2, the
optical lens 100 of the present disclosure, due to the
presence of the first total reflection surface 120, allows
the position of the light-incidence surface 110 to be
changed so that the light-incidence surface 110is located
on the bottom surface of the optical lens 100. Accordingly,
during the arrangement, components located on the
light-emitting side of the optical lens 100 can be arranged
along the y direction with the optical lens 100, and com-
ponents located on the light-entering side of the optical
lens 100 can be arranged along the z direction with the
optical lens 100. Therefore, an excessive size of the
lighting apparatus 10 in the y direction can be avoided.
[0031] Itshould be noted thatthe firstdirection canbe a
horizontal direction, and the second direction can be a
vertical direction. Of course, in other embodiments, the
first direction can also be a vertical direction, and the
second direction can be a horizontal direction.

[0032] Thefirsttotal reflection surface 120 can achieve
collimation of light rays in the first direction, i.e., unidirec-
tional collimation. This can be understood as follows: as
shown in FIG. 1, when the first direction is the x direction
and the second direction is the z direction, the cut-off line
of the first total reflection surface 120 in the first direction
is a curved line, more specifically, a convex curve (where
"convex" refers to protruding outward relative to the
optical lens 100). It converges incident light rays and
also provides a certain degree of collimation for divergent
light rays. The cut-off line of the first total reflection sur-
face 120 in the second direction is a straight line or an
approximately straight line, and thus, the first total reflec-
tion surface 120 does not perform collimation in the
second direction. Therefore, the first total reflection sur-
face 120 can achieve unidirectional collimation of the
light rays emitted from the light source 220 in the first
direction.

[0033] Similarly, since the light-emitting surface 130
can achieve collimation of the light rays emitted from the
light source 220 in the second direction, i.e., unidirec-
tional collimation. It can be understood as follows: as
shown in FIG. 1, when the first direction is the x direction
and the second direction is the z direction, the cut-off line
of the light-emitting surface 130 in the second direction is
a curved line, more specifically, a convex curve (where
"convex" refers to protruding outward relative to the
optical lens 100). It converges incident light rays, but in
this case, the light rays undergo refraction at the light-
emitting surface 130. Therefore, "converge" here means
that the degree of deflection of light rays is greater. It also
provides a certain degree of collimation for divergent light
rays. The cut-off line of the light-emitting surface 130 in
the first direction is a straight line or an approximately
straightline, and as aresult, the ability of the light-emitting
surface 130 to deflect light rays in the first direction is far
inferior to the ability to deflect light rays in the second
direction. Consequently, the light-emitting surface 130
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has no or substantially no ability to change the degree of
light deflection in the first direction. At the same time, it
does not have a collimating effect on the light rays, that is,
the light rays are relatively divergent in the first direction.
Therefore, the light-emitting surface 130 can achieve
unidirectional collimation of the light rays emitted from
the light source 220 in the second direction.

[0034] Optionally, as shown in FIGS. 1 to 16, a surface
shape of the first total reflection surface 120 is a cylind-
rical surface or a quasi-cylindrical surface. For ease of
understanding, the formation of the first total reflection
surface 120 can be regarded as a curve obtained by
unidirectional stretching. Specifically, as shown in FIG.
1, curve b is unidirectionally stretched along the stretch-
ing direction a to form a cylindrical surface or a quasi-
cylindrical surface. Additionally, it should be understood
that to ensure that the light rays emitted from the light
source 220 undergo total reflection at the first total re-
flection surface 120, the angle between the normal at any
point on the first total reflection surface 120 and the
incident light must satisfy the law of total reflection.
The formation of the light-emitting surface 130 can also
refer to the formation of the first total reflection surface
120, except that the curve stretching direction is different.
[0035] Optionally, the present disclosure can also in-
clude a primary reflective element, with the light source
220 positioned at or near the focus of the primary reflec-
tive element. Given the function of the first total reflection
surface 120, the primary reflective element and the first
total reflection surface 120 can be arranged along a non-
front-rear direction. Thus, the issue of excessive size in
the front-rear direction of the lighting apparatus 10 can be
avoided. The primary reflective element can perform
primary modulation of the light rays emitted from the light
source 220, thereby achieving a better lighting effect.
When arranging the primary reflective element, the pri-
mary reflective element can be integrated with the optical
lens 100. On the one hand, the volume of the lighting
apparatus 10 can be effectively reduced, and on the other
hand, the integrated arrangement can effectively save
the dimming step of the primary reflective element in the
lightdistribution process. Further, the integrated arrange-
ment allows the light rays to undergo only one incidence
(entering through the light-incidence surface 110 of the
optical lens 100) and one emission (exiting through the
light-emitting surface 130 of the optical lens 100), thereby
effectively reducing light loss and improving the perfor-
mance of the lighting apparatus 10. Of course, in other
embodiments, the primary reflective element and the
optical lens 100 can also be separately arranged, and
this arrangement can reduce the complexity of manufac-
turing the optical lens 100 and improve the yield rate of
the optical lens 100. The following will describe the
integrated arrangement and separate arrangement with
reference to the drawings.

[0036] When the primary reflective element is inte-
grated with the optical lens 100, it can be understood
that a primary reflective surface 150 is provided on the
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optical lens 100 to achieve the function of primary mod-
ulation. For example,

[0037] inone embodiment, as shownin FIGS. 3and 4,
the optical lens 100 includes the primary reflection sur-
face 150, and the primary reflection surface 150 is ar-
ranged along the light path direction between the light-
incidence surface 110 and the first total reflection surface
120. The primary reflection surface 150 is positioned
closer to the light-emitting surface 130 relative to the
light-incidence surface 110.

[0038] Correspondingly, the light source 220 is posi-
tioned on one side of the light-incidence surface 110 of
the optical lens 100. As shown in FIGS. 5, 6, and 7, the
light source 220 is arranged on one side of the light-
incidence surface 110 of the optical lens 100, and the light
source 220 can be located at or near the focus of the
primary reflection surface 150. Thus, as shown in FIG. 7,
under the action of the first total reflection surface 120,
the primary reflection surface 150 and the first total
reflection surface 120 can also be arranged in an up-
down direction. This arrangement can help prevent the
size of the lighting apparatus 10 from being too large in
the front-rear direction.

[0039] In addition, a circuit board 210 carrying the light
source 220 can also be provided. To improve the heat
dissipation of light source 220, a heat sink 200 can also be
arranged on the side of the circuit board 210 that is away
from light source 220. In this way, the heat sink 200
effectively dissipates heat from the light source 220.
The present disclosure imposes no limitation on the type
of light source 220, the structure of heat sink 200, or the
material thereof.

[0040] AsshowninFIG.7,thelightpathofthelightrays
emitted by the light source 220 when the lighting appa-
ratus 10 operates in the embodiment is illustrated. The
light rays emitted by the light source 220 are incident into
opticallens 100 through the light-incidence surface 110 of
the optical lens 100, propagate to the primary reflection
surface 150, and are reflected to the first total reflection
surface 120. After total reflection and unidirectional col-
limation occur at first total reflection surface 120, the light
rays propagate to light-emitting surface 130, and then the
light rays are subjected to unidirectional collimation in
another direction by the light-emitting surface 130, and
then emitted to form the light-emitting pattern of the
lighting apparatus 10. Therefore, approximately parallel
emitted light rays are obtained, achieving a better illumi-
nation effect.

[0041] Inanotherembodiment, as showninFIGS. 8,9,
and 10, the optical lens 100 includes the primary reflec-
tion surface 150, and the primary reflection surface 150 is
arranged along the light path direction between the light-
incidence surface 110 and the first total reflection surface
120. The difference from the previous embodiment lies in
that the primary reflection surface 150 is arranged farther
away from the light-emitting surface 130 relative to the
light-incidence surface 110. In this way, the light source
220, the circuit board 210, and the heat sink 200 can fully
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utilize the space below the optical lens 100 for arrange-
ment, thereby further reducing the size of the lighting
apparatus 10.

[0042] As shown in FIG. 10, the light path of the light
rays emitted by the light source 220 when the lighting
apparatus 10 operates in the embodiment is illustrated.
The light rays emitted by the light source 220 are incident
into optical lens 100 through the light-incidence surface
110 of the optical lens 100, propagate to the primary
reflection surface 150, and are reflected to the first total
reflection surface 120. After total reflection and unidirec-
tional collimation occur at first total reflection surface 120,
the light rays propagate to light-emitting surface 130, and
then the light rays from the light source 220 are subjected
to unidirectional collimation in another direction by the
light-emitting surface 130, and then emitted to form the
light-emitting pattern of the lighting apparatus 10. There-
fore, approximately parallel emitted light rays are ob-
tained, achieving a better illumination effect.

[0043] From the embodiments shown in FIG. 7 and
FIG. 10, it can be seen that during arrangement, the
position of the primary reflection surface 150 can be
flexibly selected according to the requirements of lighting
apparatus 10, thereby enabling the lighting apparatus 10
to have different structural forms and meet different re-
quirements for arrangement.

[0044] In another embodiment, as shown in FIGS. 11
and 12, the optical lens 100 includes the primary reflec-
tion surface 150, and the primary reflection surface 150 is
arranged along the light path direction between the light-
incidence surface 110 and the first total reflection surface
120. The difference from the previous embodiment lies in
that a second total reflection surface 160 is further added
between the primary reflection surface 150 and the first
total reflection surface 120. By means of the second total
reflection surface 160, the light path of the light rays
inside the optical lens 100 can be changed, thereby
facilitating modifications to the structural form of optical
lens 100.

[0045] As shown in FIG. 12, the light path of the light
rays emitted by the light source 220 when the lighting
apparatus 10 operates in the embodiment is illustrated.
The light rays emitted by the light source 220 are incident
through the light-incidence surface 110 of the optical lens
100, propagate to the primary reflection surface 150, and
are reflected to the second total reflection surface 160.
After reflection by the second total reflection surface 160,
the light rays are incident onto the first total reflection
surface 120. After total reflection and unidirectional col-
limation occur at first total reflection surface 120, the light
rays propagate to light-emitting surface 130, and then the
light rays are subjected to unidirectional collimation in
another direction by the light-emitting surface 130, and
then emitted to form the light-emitting pattern of the
lighting apparatus 10. Therefore, approximately parallel
emitted light rays are obtained, achieving a better illumi-
nation effect.

[0046] In another embodiment, as shown in FIGS. 13
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and 14, the optical lens 100 includes the primary reflec-
tion surface 150, and the primary reflection surface 150 is
arranged along the light path direction between the light-
incidence surface 110 and the first total reflection surface
120. The second total reflection surface 160 is further
added between the primary reflection surface 150 and
the first total reflection surface 120. The difference from
the previous embodiment lies in that the second total
reflection surface 160 is further added between the first
total reflection surface 120 and the light-emitting surface
130. By means of the two second total reflection surfaces
160, the light path inside the optical lens 100 can be
changed, thereby facilitating modifications to the struc-
tural form of optical lens 100. As shown in FIG. 13 and
FIG. 14, the bottom surface c of the optical lens 100 is a
flat surface, thereby reducing the difficulty of processing
and manufacturing the optical lens 100 and improving the
yield rate.

[0047] As shown in FIG. 14, the light path of the light
rays emitted by the light source 220 when the lighting
apparatus 10 operates in the embodiment is illustrated.
The light rays emitted by the light source 220 are incident
into optical lens 100 through the light-incidence surface
110 of the optical lens 100, propagate to the primary
reflection surface 150, and are reflected to the second
total reflection surface 160. After reflection by the second
total reflection surface 160, the light rays are incident onto
the first total reflection surface 120. After being reflected
and unidirectionally collimated by the first total reflection
surface 120, the light rays propagate to another second
total reflection surface 160, and then are reflected by the
second total reflection surface 160 and propagate to the
light-emitting surface 130. Then, the light rays are sub-
jected to unidirectional collimation in another direction by
the light-emitting surface 130, and then emitted to form
the light-emitting pattern of the lighting apparatus 10.
Therefore, approximately parallel emitted light rays are
obtained, achieving a better illumination effect.

[0048] Optionally, as shown in FIG. 3 to FIG. 14, a
surface shape of the primary reflection surface 150 is a
parabolic surface, a quasi-parabolic surface, an ellipsoi-
dal surface, or a quasi-ellipsoidal surface. By means of
the primary reflection surface 150, the light rays emitted
by the light source 220 can be subjected to primary
modulation, such that the light rays of the light source
220 reflected by the primary reflection surface 150 can be
irradiated onto the first total reflection surface 120 or the
second total reflection surface 160 as nearly parallel light
rays, thereby improving the illumination effect of the light-
ing apparatus 10.

[0049] Optionally, as shown in FIG. 3 to FIG. 14, in an
embodiment where the optical lens 100 is provided with a
primary reflection surface 150, that is, where the primary
reflective element and the optical lens 100 are integrally
provided, the primary reflection surface 150 can be a total
reflection surface or a reflective mirror surface having a
reflective layer. In this way, the primary reflection surface
150 can be used for modulating the light rays and pre-
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venting light loss. A total reflection surface refers to a
surface on which the light rays emitted by the light source
220 are reflected by means of total reflection upon in-
cident on the total reflection surface. A reflective mirror
surface having a reflective layer refers to a specific region
of the outer surface of the optical lens 100 that is coated
with a reflective layer, such that light rays emitted by the
light source 220 are reflected by means of mirror reflec-
tion upon incidence on the reflective mirror surface hav-
ing a reflective layer.

[0050] Optionally, as shown in FIGS. 3 to 14, in an
embodiment where the optical lens 100 is provided with a
primary reflection surface 150, i.e., an embodiment in
which the primary reflection element is integrally pro-
vided with the optical lens 100, the optical lens 100
can integrate a cut-off line structure 140, meaning that
the cut-off line structure 140 is integrally provided with the
optical lens 100. Specifically, as shown in FIGS. 3 to 14,
the cut-off line structure 140 is provided at the boundary
of the primary reflection surface 150 on the side close to
the light source 220 or near the boundary. The cut-off line
structure 140 can correspondingly enable the light-emit-
ting pattern of the lighting apparatus 10 to have a cut-off
line, thereby conforming to light pattern standards. The
cut-offline structure 140 can be located at the focus of the
optical lens 100. For example, as shownin FIGS. 3and 4,
parallel light enters the optical lens 100 from the light-
emitting surface 130 and is reflected by the first total
reflection surface 120 to converge at a point, where
the point is the focal position 141 of the optical lens
100. The cut-off line structure 140 can be arranged near
the point, so that when light rays from the light source 220
are projected onto the cut-off line structure 140, animage
is formed and emitted through the optical lens 100 so as
to form an image on the light distribution screen, i.e., the
formation of the light-dark cut-off line of the light-emitting
pattern. The term "near the boundary" refers to a range
within 2 mm around the boundary.

[0051] When the primary reflective element is sepa-
rately arranged from the optical lens 100, it can be under-
stood that a primary reflector is independently arranged
outside the optical lens 100 to reflect light rays emitted by
the light source 220 toward the light-incidence surface
110 of the optical lens 100, thereby achieving primary
modulation. For example,

[0052] as shown in FIG. 15, a primary reflector is ar-
ranged between the light source 220 and the optical lens
100. Under the effect of the first total reflection surface
120, the light-incidence surface 110 of the optical lens
100 can be positioned at the bottom surface, and the
primary reflector is arranged below the optical lens 100,
which can form an arrangement with the first total reflec-
tion surface 120 in an up-down direction. This arrange-
ment can help prevent the size of the lighting apparatus
10 from being too large in the front-rear direction.
[0053] Similarly, in the embodiment, a circuitboard 210
carrying the light source 220 can also be provided. To
improve the heat dissipation of light source 220, a heat
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sink 200 can also be arranged on the side of the circuit
board 210 that is away from light source 220. In this way,
the heat sink 200 effectively dissipates heat from the light
source 220. The present disclosure imposes no limitation
on the type of light source 220, the structure of heat sink
200, or the material thereof.

[0054] Thelightpath ofthelightrays emitted by the light
source 220 when the lighting apparatus 10 operates in
the embodiment s illustrated as follows (not shown in the
figure). The light source 220 emits the light rays and the
light rays are incident on the primary reflector. Under the
reflection effect of the primary reflector, the light rays are
incident on the light-incidence surface 110 of the optical
lens 100 and propagate to the first total reflection surface
120. After total reflection and unidirectional collimation
occur at first total reflection surface 120, the light rays
propagate to light-emitting surface 130, and then the light
rays are subjected to unidirectional collimation in another
direction by the light-emitting surface 130, and then
emitted to form the light-emitting pattern of the lighting
apparatus 10. Therefore, approximately parallel emitted
light rays are obtained, achieving a better illumination
effect.

[0055] Of course, in the embodiment, at least one
second total reflection surface 160 can also be provided
inside the optical lens 100, which can modify the light path
inside the optical lens 100, thereby enabling the optical
lens 100 to have a specific external shape that meets the
arrangement requirements of other components.
[0056] Optionally,asshowninFIG. 15, asurface shape
of the primary reflection surface 150 of the primary re-
flector can be a parabolic surface, a quasi-parabolic
surface, an ellipsoidal surface, or a quasi-ellipsoidal sur-
face. The quasi-parabolic surface refers to a curved
surface approximating a parabolic surface, and the qua-
si-ellipsoidal surface refers to a curved surface approx-
imating an ellipsoidal surface, where they have similar
optical performance. By means of the primary reflection
surface 150, the light rays of the light source 220 can be
subjected to primary modulation, such that the light rays
of the light source 220 reflected by the primary reflection
surface 150 can be irradiated onto the first total reflection
surface 120 or the second total reflection surface 160 as
nearly parallel light rays, thereby improving the illumina-
tion effect of the lighting apparatus 10.

[0057] Optionally, as shown in FIG. 15, in an embodi-
ment where the primary reflection element is separately
arranged from the optical lens 100, the primary reflector
canintegrate a cut-off line structure 140, meaning that the
cut-off line structure 140 is integrally provided with the
primary reflector. Specifically, as shown in FIG. 15, the
cut-off line structure 140 is provided at the boundary of
the primary reflection surface 150 of the primary reflector
on the side close to the light source 220 or near the
boundary. The cut-off line structure 140 can correspond-
ingly enable the light-emitting pattern of the lighting ap-
paratus 10 to have a cut-off line, thereby conforming to
light pattern standards. The cut-off line structure 140 can
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be located at the focus of the optical lens 100. For ex-
ample, as shownin FIGS. 1 and 2, parallel light enters the
optical lens 100 from the light-emitting surface 130 and is
reflected by the first total reflection surface 120 to con-
verge at a point outside the optical lens 100, where the
point is the focal position 141 of the optical lens 100. The
cut-off line structure 140 can be arranged at the point or
near the point, so that when light rays from the light
source 220 are projected onto the cut-off line structure
140, an image is formed and emitted through the optical
lens 100 so as to form an image on the light distribution
screen, i.e., the formation of the light-dark cut-off line of
the light-emitting pattern.

[0058] Of course, as shown in FIGS. 1 and 2, in other
embodiments, the cut-off line structure 140 cannot be
integrally provided with the optical lens 100 or the primary
reflector. Instead, it can be formed by a separate light-
blocking member, a light-shielding plate, or a concen-
trator, with no limitations imposed by the present disclo-
sure. During arrangement, the cut-off line structure 140
needs to be positioned at or near the focal position 141 of
the optical lens 100, as shown in FIG. 1 or FIG. 2. The
term "near the focal position" refers to a range within 2
mm around the focus.

[0059] It should be understood that the lighting appa-
ratus 10 in the presentdisclosure caninclude alow-beam
module 12 for forming alow-beam light pattern. As shown
in FIGS. 5 to 15, the lighting apparatus 10 can be con-
figured to form a low-beam light pattern. Of course, the
lighting apparatus 10 in the present disclosure can also
include a high-beam module 11 for forming a high-beam
light pattern. As shown in FIGS. 5 to 15, the lighting
apparatus 10 can be configured to form a high-beam
light pattern. Alternatively, the lighting apparatus 10in the
present disclosure can include both a low-beam module
12 for forming a low-beam light pattern and a high-beam
module 11 for forming a high-beam light pattern. For
example, as shown in FIG. 16, a dashed line in FIG.
16 is a boundary (where the boundary is a virtual line,
included only for ease of understanding and does not
exist in the actual structure). The structure above the
boundary can be the high-beam module 11, which is
configured for forming a high-beam light pattern. The
structure below the boundary can be the low-beam mod-
ule 12, which is configured for forming a low-beam light
pattern. Of course, in different embodiments, the low-
beam module 12 and the high-beam module 11 can be
arranged separately or integrally. For example, as shown
inFIG. 16, the optical lens 100 of the low-beam module 12
and the high-beam module 11 can be integrally provided,
with the optical surfaces of the optical lens 100 for the low-
beam module 12 and the high-beam module 11 symme-
trically arranged. The first total reflection surface 120 of
the low-beam module 12 is connected to the first total
reflection surface 120 of the high-beam module 11, and
the light-emitting surface 130 of the low-beam module 12
is connected to the light-emitting surface 130 of the high-
beam module 11. In one embodiment, the low-beam
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module 12 and the high-beam module 11 can share a
common light-emitting surface 130. This further en-
hances the integration of the lighting apparatus 10, sim-
plifies light distribution, and reduces the volume of the
lighting apparatus 10.

[0060] FIG. 17 shows a low-beam light pattern formed
on the light distribution screen when the lighting appara-
tus 10in the present disclosure is a low-beam module 12.
The low-beam light pattern is enabled to have a light-dark
cut-off line by means of the cut-off line structure 140,
thereby meeting low-beam illumination requirements.
[0061] Another aspect of the embodiments of the pre-
sent disclosure provides a vehicle lamp, which includes
any one of the aforementioned lighting apparatuses 10.
By improving the optical lens 100 in the lighting apparatus
10 so that the optical lens 100 is provided with the first
total reflection surface 120, the position of the light-in-
cidence surface 110 of the optical lens 100 can be ad-
justed through the first total reflection surface 120. Thus,
it is possible to prevent the size of the lighting apparatus
10 in the front-rear direction from being too large, effec-
tively prevent the size of the vehicle lamp in the front-rear
direction from being too large, and reduce the restrictions
on the vehicle lamp when it is mounted on the vehicle.
[0062] The above is only a preferred embodiment of
the present disclosure, which is not intended to limit, and
the present disclosure may have various changes and
variations for those skilled in the art. Any modification,
equivalent substitution, improvement, etc. made within
the spirit and principles of the present disclosure shall be
included in the scope of protection of the present dis-
closure.

INDUSTRIAL PRACTICALITY

[0063] The present disclosure provides a lighting ap-
paratus and a vehicle lamp. An optical lens in the illumi-
nation device is improved, such that the optical lens has a
first total reflection surface. The first total reflection sur-
face can be used to replace a light-incidence surface in
an existing optical lens to realize unidirectional collima-
tion and total reflection of light rays emitted from a light
source, so that the position of a light-incidence surface of
the optical lens can be changed while the illumination
effectis ensured, and components provided for cooperat-
ing with the optical lens can also be arranged in other
directions perpendicular to a front-rear direction instead
of being arranged in the front-rear direction, thereby
preventing the illumination device from being too large
in the front-rear direction, and reducing the limitation on
the arrangement of the illumination device.

Claims
1. Alighting apparatus, comprising a light source and

an optical lens provided on a light-emitting side of the
light source, wherein the optical lens comprises a
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light-incidence surface, a first total reflection surface
configured to collimate light rays in a first direction,
and a light-emitting surface configured to collimate
light rays in a second direction, wherein the light-
incidence surface, the first total reflection surface,
and the light-emitting surface are sequentially ar-
ranged along a light path; the first direction and
the second direction are perpendicular or approxi-
mately perpendicular to each other; and light rays,
emitted by the light source and entering through the
light-incidence surface, are reflected by the first total
reflection surface to the light-emitting surface for
collimated emission.

The lighting apparatus according to claim 1, wherein
a cut-off line of the first total reflection surface in the
first direction is a curved line, and a cut-off line of the
first total reflection surface in the second direction is
a straight line or an approximately straight line.

The lighting apparatus according to claim 2, wherein
a surface shape of the first total reflection surface is a
cylindrical surface or a quasi-cylindrical surface.

The lighting apparatus according to claim 1, wherein
the optical lens further comprises a primary reflection
surface located between the light-incidence surface
and the first total reflection surface along the light
path, and the light rays emitted by the light source
and entering through the light-incidence surface are
reflected by the primary reflection surface to the first
total reflection surface.

The lighting apparatus according to claim 4, wherein
the primary reflection surface is a total reflection
surface or a reflective mirror surface having a reflec-
tive layer.

The lighting apparatus according to claim 1, wherein
the lighting apparatus further comprises a primary
reflector having a primary reflection surface, the
primary reflector is located between the light source
and the optical lens, and the primary reflector is
configured to reflect the light rays emitted by the light
source to the light-incidence surface of the optical
lens.

The lighting apparatus according to any one of
claims 1 to 6, wherein the lighting apparatus further
comprises a cut-off line structure located on a light-
emitting side of the light source, the cut-off line
structure is located at or near a focus of the optical
lens, and the cut-off line structure is configured to
form a light-emitting pattern with a cut-off line.

The lighting apparatus according to claim 7, wherein
when the lighting apparatus further comprises a
primary reflection surface, the cut-off line structure
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is provided at or near a boundary of the primary
reflection surface on a side close to the light source.

The lighting apparatus according to any one of
claims 1 to 6, wherein the optical lens further com-
prises at least one second total reflection surface
located on the light path, and the at least one second
total reflection surface is configured to adjust a light
path of the lightrays emitted by the light source within
the optical lens.

The lighting apparatus according to any one of
claims 4 to 6, wherein a surface shape of the primary
reflection surface is a parabolic surface, a quasi-
parabolic surface, an ellipsoidal surface, or a qua-
si-ellipsoidal surface.

A vehicle lamp, comprising the lighting apparatus
according to any one of claims 1 to 10.
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