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Description
Cross-reference to Related Applications

[0001] The presentdisclosure claims the benefitof Chi-
nese patent application No. 202010634007 .4 filed on Ju-
ly 2, 2020, the contents of which are incorporated herein
by reference.

Technical Field

[0002] The present disclosure relates to a vehicle illu-
mination device, and particularly to a vehicle lamp optical
unit. In addition, it further relates to a vehicle lamp module
und a vehicle.

Background Art

[0003] With the rapid development of the automobile
industry and the continuous improvement of people’s liv-
ing conditions, automobiles have become one of the in-
dispensable means of transportation for people to travel.
The global retain number of automobiles is increasing
year by year, and the popularity of automobiles has also
driven the rapid development of the manufacture and de-
sign of automobile parts. For example, the role of auto-
mobile lamps is not only limited to illumination function,
and the appearance modeling thereof and specific light-
ing effect modes for turning on or turning off vehicle lamps
have begun to be pursued by consumers.

[0004] With the diversification of vehicle lamp mode-
ling and illumination modes, it is required to provide a
vehicle illumination device with a plurality of vehicle illu-
mination units, such as low beam, high beam, and day-
time running lamps, and position lamps, respective ve-
hicle illumination units are usually arranged independ-
ently from each other and dispersedly, and it is required
to provide each vehicle illumination unit separately with
corresponding light incident portion and light emergent
portion, so as to produce multiple illumination areas or
illumination effects. However, the dispersed and inde-
pendent arrangement of multiple vehicle illumination
units not only leads to great space occupation of the en-
tire vehicle illumination device and increases the volume
of the vehicle lamp, but also increases positioning and
installation errors between respective parts and affects
the accuracy of the optical system. In addition, the light
source of a vehicle illumination unit is usually arranged
in the rear of the light incident portion thereof, and a light
spot would be formed when the vehicle lamp is turned
on, which affects the appearance effect of the vehicle
lamp when it is turned on.

[0005] Therefore, itis required to design a novel vehi-
cle lamp optical unit to overcome or alleviate the above
shortcomings of the prior art.
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Summary

[0006] A technical problem firstly to be solved by the
present disclosure is to provide a vehicle lamp optical
unit, which can improve the appearance visual effect ob-
tained by a lightened vehicle lamp and meet require-
ments for various vehicle lamp illumination modes and
lightening modes.

[0007] A technical problem to be solved by a second
aspect of the present disclosure is to provide a vehicle
lamp module, which can improve the appearance visual
effect and meet requirements for various vehicle lamp
illumination modes and lightening modes.

[0008] A technical problem to be solved by a third as-
pect of the present disclosure is to provide a vehicle, of
which the vehicle lamp illumination modes and the light-
ening modes are diversified and have good illumination
effects.

[0009] In order to achieve the above-mentioned ob-
jects, a first aspect of the present disclosure provides a
vehicle lamp optical unit, comprising a first optical ele-
ment, wherein the rear end face and the front end face
ofthefirstoptical element along a lightemergent direction
are respectively a light incident structure reference plane
(light incident structure reference face) and a first light
emergent surface (first light-emitting face), the rear end
of the first optical element is formed as a light incident
portion (lightincident part), the light incident portion com-
prises at least one first light incident structure provided
along the left-right direction of the light incident structure
reference plane, and a first light passageway is formed
between the light incident portion and the first light emer-
gent surface; wherein the first light incident structure is
configured to extend from the upper side or the lower
side of the light incident structure reference plane to the
firstlight passageway, each of the firstlight incident struc-
tures is capable of guiding light received by the first light
incident structure to exit towards the first light passage-
way and be transmitted to the first light emergent surface
along the first light passageway.

[0010] As a preferred structural form, each of the first
light incident structures respectively comprises a colli-
mator located on the upper side or the lower side of the
light incident structure reference plane and a light guide
portion in connection with the collimator; the light guide
portion extends from the light emergent end of the colli-
mator to the rear end of the firstlight passage; a reflecting
portion is provided on the light guide portion; and the
reflecting portion is capable of reflecting the emergent
light of the collimator to a direction towards the first light
passage for emergence.

[0011] Preferably, a recess structure corresponding to
the light guide portion is respectively provided at a con-
nection between the first light passage and each of the
light guide portions, and each of the recess structures
respectively comprises a light guide portion connection
surface in connection with the light guide portion corre-
sponding to the recess structure, an intermediate con-
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nection surface in connection with the light guide portion
connection surface, and an light passage connection sur-
face in connection with the intermediate connection sur-
face, wherein a first cut-off portion forming a first light
shape cut-off line is provided at the connection between
the intermediate connection surface and the light pas-
sage connection surface.

[0012] More preferably, the firstlight emergent surface
is a curved surface protruding forwards, the first cut-off
portion is located on the median surface of the first light
emergent surface, and the median surface is a horizontal
plane passing through the vertex of a longitudinal trans-
versal of the first light emergent surface.

[0013] Specifically, the first light emergent surface is a
curvature continuous curved surface.

[0014] Typically, alight guide is provided in the recess
structure, and the light emergent surface of the light guide
faces the light passage connection surface, such that
light emerging from the light emergent surface of the light
guide are transmitted to the first light emergent surface
via the first light passage.

[0015] Asanotherpreferred structuralform, the atleast
one first light incident structure is configured to have at
least one low-beam first light incident structure, or have
at least one high-beam first light incident structure, or
have atleast one of the low-beam first lightincident struc-
ture and at least one of the high-beam first light incident
structure.

[0016] Preferably, the projection plane shapes of the
firstlight emergent surface and the light incident structure
reference plane along the light emergent direction are
respectively a strip-shape extending left and right; the
first light incident structure is configured as a plurality of
the low-beam first light incident structures and a plurality
of the high-beam first light incident structures; the low-
beam first light incident structures and the high-beam
firstlightincident structures are arranged alternately; and
each of the collimators is located on the lower side of the
light incident structure reference plane.

[0017] More preferably, the distance between the first
cut-off portion corresponding to the low-beam first light
incident structure and the upper surface of the first light
passage is greater than the distance between the first
cut-off portion corresponding to the high-beam first light
incident structure and the upper surface of the first light
passage.

[0018] Further preferably, the intermediate connection
surface corresponding to the low-beam firstlightincident
structure is configured to tilt upwards from back to front,
and the side of the intermediate connection surface fac-
ing the first light passage is a reflecting surface.

[0019] Specifically, the intermediate connection sur-
face corresponding to the high-beam first light incident
structure is configured to tilt downwards from back to
front, and the side of the intermediate connection surface
departing from the first light passage is a reflecting sur-
face.

[0020] As yetanother preferred structural form, the ve-
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hicle lamp optical unit further comprises a second optical
element; a notch for accommodating the second optical
element is formed on a side in left-right direction of the
first optical element; the rear end face and the front end
face of the second optical element along the light emer-
gent direction are respectively a light incident surface
and a second light emergent surface; the light incident
surface is provided with at least one second light incident
structure; and the second optical element is arranged to
be capable of guiding light emerging from the second
light emergent surface to exit through the first light emer-
gent surface.

[0021] Preferably, the first optical element is provided
with a secondary light incident surface, the secondary
light incident surface is located in the rear of the first light
emergent surface and faces the notch, and the second-
ary light incident surface comprises at least one curved
surface protruding backwards.

[0022] More preferably,the lightincident surfaceis pro-
vided with a plurality of the second light incident struc-
tures, and the plurality of the second light incident struc-
tures is configured to have at least one low-beam second
light incident structure and at least one high-beam sec-
ond light incident structure.

[0023] Further preferably, each of the low-beam sec-
ond light incident structures and each of the high-beam
second light incident structures are respectively a colli-
mating structure.

[0024] Specifically, the low-beam second light incident
structure is located above the high-beam second light
incident structure; the second light emergent surface
comprises a low-beam light emergent surface located in
front of the low-beam second light incident structure and
a high-beam light emergent surface located at the light
emergent end of the high-beam second light incident
structure; a second light passage is provided between
the light emergent end of the low-beam second light in-
cident structure and the low-beam light emergent sur-
face; and a second cut-off portion for forming a second
light shape cut-off line is provided at the connection be-
tween the bottom surface of the second light passage
and the low-beam light emergent surface.

[0025] More specifically, the lower surface of the sec-
ond light passage is configured as a reflecting surface.
[0026] Typically, the low-beam light emergent surface
is configured as a curved surface protruding forwards.
[0027] The second aspect of the present disclosure
provides a vehicle lamp module, comprising a vehicle
lamp optical unit as described above, and light sources
provided in one-to-one correspondence with the first light
incident structures, wherein each of the light sources is
capable of being controlled individually to be turned on
or turned off.

[0028] The third aspect of the present disclosure pro-
vides a vehicle, comprising a vehicle lamp module as
described above.

[0029] It can be seen from the above technical solu-
tions of the present disclosure that as for the first optical
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element in the vehicle lamp optical unit according to the
presentdisclosure, the first light incident structure is con-
figured to extend from a side in the up-down width direc-
tion of the light incident structure reference plane to the
first light passage, the first light incident structure can
guide light received thereby to be emerged towards the
first light passage and be transmitted to the first light
emergent surface along the first light passage, that is to
say, a light source corresponding to the firstlightincident
structure is provided on the upper side or the lower side
of the light incident structure reference plane, wherein it
can be effectively avoided that a light spot is produced
in a situation where the light source is provided in the
rear of the first optical element, and itis accordingly avoid-
ed that the vehicle lamp lightening effect shows, when
viewing from the front of the vehicle lamp, a row of light
spots, hereby improving the appearance visual effect of
the vehicle lamp optical unit; moreover, the vehicle lamp
optical unit can meet requirements for various vehicle
lamp illumination modes and lightening modes.

[0030] Otherfeaturesand more prominentadvantages
of the present disclosure will be described in detail in
subsequent specific embodiments.

Brief Description of Drawings
[0031]

Fig. 1 is afirst structural schematic diagram of a first
specific embodiment of a vehicle lamp optical unit of
the present disclosure;

Fig. 2 is a second structural schematic diagram of
the first specific embodiment of the vehicle lamp op-
tical unit of the present disclosure;

Fig. 3 is a third structural schematic diagram of the
first specific embodiment of the vehicle lamp optical
unit of the present disclosure;

Fig. 4 is a fourth structural schematic diagram of the
first specific embodiment of the vehicle lamp optical
unit of the present disclosure;

Fig. 5 is a fifth structural schematic diagram of the
first specific embodiment of the vehicle lamp optical
unit of the present disclosure;

Fig. 6 is a partial enlarged view of the part Ain Fig. 5;
Fig. 7 is a sixth structural schematic diagram of the
first specific embodiment of the vehicle lamp optical
unit of the present disclosure;

Fig. 8 is a partial enlarged view of the part B in Fig. 7;

Fig. 9 is a first top view of the first specific embodi-
ment of the vehicle lamp optical unit of the present
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disclosure;
Fig. 10 is a sectional view in C-C of Fig. 9;

Fig. 11 is a beam path diagram of emergent light
from alow-beam first light incident structure in Fig. 9;

Fig. 12 is a second top view of the first specific em-
bodiment of the vehicle lamp optical unit of the
present disclosure;

Fig. 13 is a sectional view in G-G of Fig. 12;

Fig. 14 is a beam path diagram of emergent light
from a high-beam first light incident structure in Fig.
12;

Fig. 15 is a first structural schematic diagram of a
second specific embodiment of the vehicle lamp op-
tical unit of the present disclosure;

Fig. 16 is a partial enlarged view of the part D in Fig.
15;

Fig. 17 is a top view of the second specific embodi-
ment of the vehicle lamp optical unit of the present
disclosure;

Fig. 18 is a sectional view in E-E of Fig. 17;

Fig. 19 is a second structural schematic diagram of
the second specific embodiment of the vehicle lamp
optical unit of the present disclosure;

Fig. 20 is a first structural schematic diagram of a
specific embodiment of a second optical unit of the
present disclosure;

Fig. 21 is another structural schematic diagram of
the second optical element of the Fig. 20;

Fig. 22 is a beam path diagram of emergent light
from a low-beam second light incident structure in
Fig. 20;

Fig. 23 is a beam path diagram of emergent light
from a high-beam second light incident structure in
Fig. 20;

Fig. 24 is a first structural schematic diagram of a
third specific embodiment of the vehicle lamp optical
unit of the present disclosure;

Fig. 25 is a second structural schematic diagram of
the third specific embodiment of the vehicle lamp

optical unit of the present disclosure;

Fig. 26 is a top view of the third specific embodiment
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of the vehicle lamp optical unit of the present disclo-
sure;

Fig. 27 is a sectional view in F-F of Fig. 26;

Fig. 28 is a light shape diagram formed correspond-
ingly by the low-beam first lightincident structure and
the low-beam second light incident structure in Fig.
20;

Fig. 29 is a light shape diagram formed correspond-
ingly by the high-beam first light incident structure
and the high-beam second light incident structure in
Fig. 20;

Fig. 30 is a structural schematic diagram of the ve-
hicle lamp optical unit shown in Fig. 20 in a state of
being mounted in a vehicle lamp module;

Fig. 31 is a roadway light shape diagram when the
vehicle lamp module shown in Fig. 30 is applied to
a vehicle lamp; and

Fig. 32 is a roadway light shape line pattern when
the vehicle lamp module shown in Fig. 30 is applied

to a vehicle lamp.

Description of Reference Signs:

[0032]

1 first optical element

11 light incident structure reference plane
111 low-beam first light incident structure
112 high-beam first light incident structure
113  collimator

114  light guide portion

115  reflecting portion

12 first light emergent surface

13 first light passage

131 recess structure

132  light guide portion connection surface
133  intermediate connection surface

134 light passage connection surface

135 first cut-off portion
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14 secondary light incident surface

2 second optical element
21 light incident surface
211 low-beam second light incident structure

212 high-beam second light incident structure
22 second light emergent surface

221  low-beam light emergent surface
222  high-beam light emergent surface
23 second light passage

24 second cut-off portion

3 light guide

4 light source

a main low-beam light shape

b auxiliary low-beam light shape

c auxiliary high-beam light shape
a main high-beam light shape
Detailed Description of Embodiments

[0033] The specific embodiments of the present dis-
closure will be illustrated in detail below with reference
to the accompanying drawings. It should be understood
that specific embodiments described here are merely
used to illustrate and explain the present disclosure, in-
stead of being intended to limit the present disclosure.
[0034] In the description of the present disclosure, it
shall be clarified that, unless otherwise expressly spec-
ified and defined, terms such as "connect”, "provide", and
"mount” shall be construed in a broad sense. For exam-
ple, connection may refer to fixed connection, or detach-
able connection, or integrated connection; it may refer to
direct connection, or indirect connection via an interme-
diate, or inner communication between two elements or
interactive relationship between two elements. For a per-
son ordinarily skilled in the art, the specific meanings of
the above-mentioned terms in the present disclosure
could be construed in accordance with specific circum-
stances. It shall further be clarified that a longitudinal
transversal is a transversal obtained through interception
of a first light emergent plane 12 by a vertical plane per-
pendicular to a vertical tangent plane of the first light
emergent plane 12.

[0035] In addition, terms such as "first" and "second"
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are used merely for purpose of description, and cannot
be construed as indicating orimplying to have importance
in relativity, or implicitly suggesting the number of the
indicated technical feature. Therefore, a feature defined
with a term "first" or "second" can explicitly or implicitly
comprise one or more said feature.

[0036] It should be understood that in order to facilitate
the description of the present disclosure and simplify the
description, terms "front" and "rear" refer to the forward
and backward directions of a vehicle lamp optical unit
along a light emergent direction, that is to say, the first
light emergent surface 12 is located in the front, and a
light incident structure reference plane 11 is located in
the rear; terms "left" and "right" refer to the left and right
direction of the vehicle lamp optical unit along the light
emergent direction; and terms "upper" and "lower" refer
to the upward and downward directions of the vehicle
lamp optical unit along the light emergent direction. The
terms indicate orientation or position relationships shown
based on the accompanying drawings, rather than indi-
cating or implying that a specified device or element must
have a certain orientation and be constructed and oper-
ated in a certain orientation, and therefore cannot be con-
strued as limiting the present disclosure.

[0037] Referring to Figs. 1 to 15, Fig. 17, Fig. 19, and
Figs. 24 to 26, a vehicle lamp optical unit provided in a
first aspect of the present disclosure comprises a first
optical element 1, wherein the rear end face and the front
end face of the first optical element 1 along a light emer-
gent direction are respectively a light incident structure
reference plane 11 and a first light emergent surface 12,
the rear end of the first optical element 1 is formed as a
light incident portion, the light incident portion comprises
at least one first light incident structure provided along
the left and right direction of the light incident structure
reference plane 11, and a first light passage 13 is formed
between the light incident portion and the first light emer-
gent surface 12, wherein the first light incident structure
is configured to extend from the upper side or the lower
side of the light incident structure reference plane 11 to
the first light passage 13, each of the first light incident
structures is capable of guiding light rays received by the
first light incident structure to be emitted towards the first
light passage 13 and be transmitted to the first light emer-
gent surface 12 along the first light passage 13.

[0038] Through the vehicle lamp optical unit according
to the above-mentioned basic technical solutions of the
present disclosure, light rays received by the first light
incident structure emerge towards the first light passage
13 after direction change from the upper side or the lower
side of the light incident structure reference plane 11,
and are transmitted to the first light emergent surface 12
along the first light passage 13, and in turn emerge from
the first light emergent surface 12 and form a desired
illumination light shape, wherein it can be effectively
avoided that a light spot is produced when a light source
(namely the light source 4 described below) correspond-
ing to the first light incident structure is provided in the
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rear of the first optical element 1, and it is avoided that
the vehicle lamp lightening effect shows, when viewing
from the front of the vehicle lamp, a row of light spots,
hereby improving the appearance visual effect of the ve-
hicle lamp optical unit; moreover, the vehicle lamp optical
unit can meet requirements for various vehicle lamp illu-
mination modes and lightening modes.

[0039] As a preferred embodiment of the present dis-
closure, referring to Figs. 1 to 15, Fig. 17, Fig. 19, and
Figs. 24 to 26, each of the first light incident structures
respectively comprises a collimator 113 located on the
upper side or the lower side of the light incident structure
reference plane 11, and a light guide portion 114 in con-
nection with the collimator 113; the light guide portion
114 extends from the light emergent end of the collimator
113 to the rear end of the first light passage 13; the light
guide portion 114 is provided with a reflecting portion
115; and the reflecting portion 115 is capable of reflecting
the emergent light of the collimator 113 to a direction
towards the firstlight passage 13 for emergence. Various
collimating elements may be adopted for the structure of
the collimator 113. For example, it may be specifically
configured as a collimating cup, which is provided with
an inwardly recessed light source connection portion,
and correspondingly, the opening of the light source con-
nection portion faces up or faces down. The reflecting
portion 115 may be specifically configured as a reflecting
plane or a reflecting curved surface, which is opposite to
the light emergent end of the collimator 113 and has a
certain inclined angle, that is to say, light rays received
by the collimator 113 are emitted to the reflecting portion
115, reflected by the reflecting portion 115 and then emit-
ted towards the first light passage 13, and transmitted to
the first light emergent surface 12 through the first light
passage 13.

[0040] Inthe presentdisclosure, in order to enable the
vehicle lamp optical unit to be better applied for forming
various vehicle lamp light shapes, preferably, a recess
structure 131 corresponding to the light guide portion 114
is respectively provided at the connection between the
first light passage 13 and each of the light guide portions
114, and referring to Figs. 10 and 11 and Figs. 13 and
14, each of the recess structures 131 respectively com-
prises a light guide portion connection surface 132 in
connection with the light guide portion 114 corresponding
to the recess structure 131, an intermediate connection
surface 133 in connection with the light guide portion con-
nection surface 132, and an light passage connection
surface 134 in connection with the intermediate connec-
tion surface 133, wherein a first cut-off portion 135 form-
ing a first light shape cut-off line is provided at the con-
nection between the intermediate connection surface
133 and the light passage connection surface 134. At
this moment, the first light shape cut-off line formed by
the first cut-off portion 135 can be designed according to
specific application situations of the first optical element
1, e.g., itmay be an auxiliary low-beam cut-off line, or an
auxiliary high-beam cut-off line.



11 EP 4 137 744 A1 12

[0041] Inthepresentdisclosure, thefirstlightemergent
surface 12 is preferably a curved surface protruding for-
wards, and may be configured as a single and smooth
curved lightemergent surface, hereby improving the aes-
thetics of the appearance of the vehicle lamp. Corre-
spondingly preferably, referring to Fig. 4, the first cut-off
portion 135 is located on the median surface of the first
light emergent surface 12, and the median surface is a
horizontal plane passing through the vertex of a longitu-
dinal transversal of the first light emergent surface 12,
such that the first light shape cut-off line correspondingly
formed by the first cut-off portion 135 is clearer and re-
alizes a better light shape.

[0042] Further preferably, the first light emergent sur-
face 12 is a curvature continuous curved surface, which
improves the appearance and the light emerging effect
of the first optical element 1.

[0043] The at least one first light incident structure ac-
cording to the present disclosure may be specifically con-
figured to have at least one low-beam first light incident
structure 111, or have at least one high-beam first light
incident structure 112, or have at least one low-beam
first light incident structure 111 and at least one high-
beam firstlightincident structure 112. There may be one,
two, three or more low-beam first light incident structures
111 and/or high-beam first light incident structures 112,
and the number may be configured according to actual
application requirements of the vehicle lamp optical unit.
[0044] In order to simplify the structural design of the
vehicle lamp optical unit, reduce positioning and instal-
lation errors between various vehicle lamp illumination
units and between parts, and improve the installation ac-
curacy, the projection plane shapes of the firstlight emer-
gent surface 12 and the light incident structure reference
plane 11 along the light emergent direction are respec-
tively a strip-shape extending left and right; the first light
incident structure is configured to be multiple low-beam
first light incident structures 111 and multiple high-beam
first light incident structures 112; the low-beam first light
incident structures 111 and the high-beam first light inci-
dent structures 112 are arranged alternately; and each
of the collimators 113 is located on the lower side of the
light incident structure reference plane 11. At this mo-
ment, the first optical element 1 can be simultaneously
used for forming partial light shape or complete light
shape of the low beam or the high beam, and integrate
multiple functions as a whole, thus making the structural
design simple and compact. The alternate arrangement
of the low-beam first light incident structures 111 and the
high-beam first light incident structures 112 can meet the
requirement that under the two modes, i.e., the low-beam
mode and the high-beam mode, the first light emergent
surface 12 has consistentlightening effect, and itis avoid-
ed that the first light emergent surface 12 is only partially
lightened in a single low-beam mode, which affects the
lightening effect of the vehicle lamp.

[0045] Based on the alternate arrangement of the low-
beamfirstlightincident structures 111 and the high-beam
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first light incident structures 112, the distance between
the first cut-off portion 135 corresponding to the low-
beam first light incident structure 111 and the upper sur-
face of the first light passage 13 is greater than the dis-
tance between the first cut-off portion 135 corresponding
to the high-beam first light incident structure 112 and the
upper surface of the first light passage 13, that is to say,
the first cut-off portion 135 corresponding to the high-
beam first light incident structure 112 is higher than the
first cut-off portion 135 corresponding to the low-beam
first light incident structure 111, such that there is a seg-
ment difference the first cut-off portion 135 corresponding
to the low-beam first light incident structure 111 and the
first cut-off portion 135 corresponding to the high-beam
firstlightincident structure 112. By providing the segment
difference between the first cut-off portion 135 corre-
sponding to the low-beam first light incident structure 111
and the first cut-off portion 135 corresponding to the high-
beam firstlightincident structure 112, the high-beam light
shape and the low-beam light shape have a certain su-
perposition, thatis to say, the cut-off line of the high-beam
light shape is located below the cut-off line of the low-
beam light shape, and accordingly, the adjoining effect
between the low beam and the high beam is better.

[0046] Further specifically, the intermediate connec-
tion surface 133 corresponding to the low-beam firstlight
incident structure 111 is configured to tilt upwards from
back to front, and the side of the intermediate connection
surface 133 facing the first light passage 13 is configured
as a reflecting surface; and the intermediate connection
surface 133 corresponding to the high-beam first light
incident structure 112is configured to tilt downwards from
back to front, and the side of the intermediate connection
surface 133 departing from the first light passage 13 is
also configured as a reflecting surface. Referring to Fig.
11, light rays received by the low-beam first light incident
structure 111 are subjected to a direction change by the
light guide portion 114 and are emitted towards the first
light passage 13, then most light rays are directly trans-
mitted to the first light emergent surface 12 after passing
through the first light passage 13 and being cut off by the
corresponding first cut-off portion 135 thereof, while other
minor light rays are directed to the corresponding inter-
mediate connection surface 133 thereof and reflected by
the intermediate connection surface 133 to the inside of
the first light passage 13 for further transmission, so as
to improve the luminous efficiency. Those two parts of
lightrays commonly form alight shape having an auxiliary
low-beam cut-off line after emerging from the first light
emergent surface 12. Referring to Fig. 12, the high-beam
first light incident structure 112 takes the corresponding
light guide portion connection surface 132 as a primary
high-beam lightemergent surface and takes the light pas-
sage connection surface 134 as a secondary high-beam
light incident surface. Light rays received by the high-
beam first light incident structure 112 emerge from the
corresponding light guide portion connection surface 132
after direction change by the light guide portion 114. Most
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light rays directly enter the first light passage 13 through
the corresponding light passage connection surface 134
after being cut off by the corresponding first cut-off portion
135, and are transmitted to the firstlight emergent surface
12, while other minor light rays are directed to the corre-
sponding intermediate connection surface 133 thereof
and reflected by the intermediate connection surface 133
to the corresponding light passage connection surface
134 and are further transmitted in the first light passage
13, so as to improve the luminous efficiency. Those two
parts of light rays commonly form a light shape having
an auxiliary high-beam cut-off line after emerging from
the first light emergent surface 12.

[0047] Based on the above-mentioned first optical el-
ement according to the present disclosure, referring to
Figs. 15 to 26, this vehicle lamp optical unit further com-
prises a second optical element 2; a notch for accommo-
dating the second optical element 2 is formed on one
side in the left and right direction of the first optical ele-
ment 1; the rear end face and the front end face of the
second optical element 2 along the light emergent direc-
tion are respectively a light incident surface 21 and a
second light emergent surface 22; the light incident sur-
face 21 is provided with at least one second lightincident
structure; and the second optical element 2 is configured
to be capable of guiding light rays emerging from the
second light emergent surface 22 to exit through the first
light emergent surface 12. The first optical element 1 and
the second optical element2 share the firstlightemergent
surface 12, which is more conducive to the combination
of the light shapes of the two, such that the vehicle lamp
optical unit forms a desired vehicle lamp light shape.
[0048] In order that the part of the first optical element
1 corresponding to the second optical element 2 and lo-
cated in front thereof can form a single focus for forming
a main low-beam cut-off line having an inflection point,
the first optical element 1 is preferably provided with a
secondary light incident surface 14, the secondary light
incident surface 14 is located in the rear of the first light
emergent surface 12 and faces the notch, and the sec-
ondary light incident surface 14 comprises at least one
curved surface protruding backwards.

[0049] As a preferred embodiment of the second opti-
cal element 2, the light incident surface 21 is provided
with multiple second light incident structures, and the
multiple second light incident structures are configured
to have atleast one low-beam second lightincident struc-
ture 211 and atleast one high-beam second lightincident
structure 212. The specific numbers of the low-beam sec-
ond light incident structures 211 and the high-beam sec-
ond light incident structures 212 may be configured ac-
cording to requirements for the light shape formed by the
second optical element 2; moreover, it is preferred that
those two are molded as a whole, hereby improving the
installation accuracy of the vehicle lamp optical unit.
[0050] Preferably, each of the low-beam second light
incident structures 211 and each of the high-beam sec-
ond light incident structures 212 are respectively a colli-
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mating structure. The collimating structure may be a col-
limating element, such as a collimating cup, so as to im-
prove the light efficiency.

[0051] Specifically, referring to Figs. 20 and 21, the
low-beam second light incident structure 211 is located
above the high-beam second light incident structure 212;
the second light emergent surface 22 comprises a low-
beam light emergent surface 221 located in front of the
low-beam second light incident structure 211 and a high-
beam light emergent surface 222 located at the light
emergent end of the high-beam second light incident
structure 212; a second light passage 23 is provided be-
tween the light emergent end of the low-beam second
light incident structure 211 and the low-beam light emer-
gent surface 221; and a second cut-off portion 24 for
forming a second light shape cut-off line is provided at
the connection between the bottom surface of the second
light passage 23 and the low-beam light emergent sur-
face 221. The second light shape cut-off line may be a
main low-beam cut-off line, or a main high-beam cut-off
line. At this moment, referring to Fig. 22, light rays re-
ceived by the low-beam second light incident structure
211 are emitted to the second light passage 23 to be
transmitted to the low-beam light emergent surface 211
through the second light passage 23, and form a light
shape having a main low-beam cut-offline via the second
cut-off portion 24; and light rays received by the high-
beam second light incident structure 212 directly emerge
from the high-beam light emergent surface 222 and form
a light shape having a main high-beam cut-off line via
the second cut-off portion 24.

[0052] Further preferably, the lower surface of the sec-
ond light passage 23 is configured as a reflecting surface.
When partial light rays emitted by the low-beam second
light incident structure 211 to the second light passage
23 are emitted to the lower surface of the second light
passage 23, they are reflected by the reflecting surface
to the inside of the second light passage 23 to be further
transmitted; when partial light rays directed by the high-
beam light emergent surface 222 are emitted to the lower
surface ofthe second light passage 23, they are reflected
by the reflecting surface to be further transmitted for-
wards, and the luminous efficiency can be improved by
configuring the lower surface of the second light passage
23 as a reflecting surface. Typically, the low-beam light
emergent surface 221 is configured as a curved surface
protruding forwards, and specifically may be a curved
surface protruding in up-down direction, or may also be
a curved surface protruding in left-right direction, or may
also be a curved surface protruding simultaneously in
up-down direction and in left-right direction. This struc-
ture makes light rays emerging from the low-beam light
emergent surface 221 more concentrated, and more light
rays would enter the secondary light incident surface 14,
hereby further improving the luminous efficiency.
[0053] Based on the various specific embodiments of
the vehicle lamp optical unit as described above, referring
to Figs. 24 to 27, a light guide 3 is further provided in the
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recess structure 131, and the light emergent surface of
the light guide 3 faces towards the light passage connec-
tion surface 134, such that light rays emerging from the
light emergent surface of the light guide 3 are transmitted
to the firstlight emergent surface 12 through the first light
passage 13. The light guide 3 shares the first light emer-
gent surface 12 with the first optical element 1 and the
second optical element 2, such that the vehicle lamp op-
tical unit not only has the low-beam illumination function
and/or the high-beam illumination function, but also has
various illumination functions such as a low-beam IlI
zone, a daytime running lamp or a position lamp, while
occupied space is small. It shall be clarified that when
the first optical element 1 is provided with a high-beam
firstlightincidentstructure 112, there is a certain distance
between the light guide 3 and the intermediate connec-
tion surface 133 of the recess structure 131, such that
emergent light rays of the light guide portion connection
surface 132 corresponding to the high-beam first light
incident structure 112 can pass through and be emitted
to the corresponding light passage connection surface
134 thereof, the minimum distance L between the two is
setto < 10 mm, preferably, 1 mm <L <5 mm; and when
the first optical element 1 is only provided with a low-
beam firstlightincident structure 111, the distance L may
be set to 0.

[0054] In a preferred specific embodiment of the vehi-
cle lamp optical unit according to the present disclosure,
referring to Figs. 24 to 27 and in combination with Figs.
1 to 23, the vehicle lamp optical unit comprises a first
optical element 1 and a second optical element 2. The
rear end face and the front end face of the first optical
element 1 along a light emergent direction are respec-
tively a light incident structure reference plane 11 and a
first light emergent surface 12. The projection plane
shapes of the first light emergent surface 12 and the light
incident structure reference plane 11 along the light
emergentdirection are respectively a strip-shape extend-
ing left and right. The rear end of the first optical element
11 is formed as a light incident portion, the light incident
portion comprises a first light incident structure provided
along the left and right direction of the light incident struc-
ture reference plane 11. Afirst light passage 13 is formed
between the light incident portion and the first light emer-
gent surface 12. The first light emergent surface 12 is a
curvature continuous curved surface protruding for-
wards. The first light incident structure is configured to
have six low-beam first light incident structures 111 and
four high-beamfirstlightincident structures 112. The low-
beamfirstlightincident structures 111 and the high-beam
firstlightincident structures 112 are arranged alternately.
Each of the low-beam first light incident structures 111
and each of the high-beam first light incident structures
112 respectively comprises a collimator 113 located on
the lower side of the light incident structure reference
plane 11 and a light guide portion 114. The light guide
portion 114 extends from the light emergent end of the
collimator 113 to the rear end of the first light passage
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13. The light guide portion 114 is provided with a reflect-
ing portion 115, and the reflecting portion 115 can reflect
the emergent light of the collimator 113 to a direction
towards the first light passage 13 for emergence. A re-
cess structure 131 corresponding to the light guide por-
tion 114 is respectively provided at the connection be-
tween thefirstlight passage 13 and each of the light guide
portions 114. Each of the recess structures 131 respec-
tively comprises a light guide portion connection surface
132 in connection with the light guide portion 114 corre-
sponding to the recess structure 131, an intermediate
connection surface 133 in connection with the light guide
portion connection surface 132, and an light passage
connection surface 134 in connection with the interme-
diate connection surface 133. A first cut-off portion 135
forming a first light shape cut-off line is provided at the
connection between the intermediate connection surface
133 and the light passage connection surface 134, and
the first cut-off portion 135 is located on the median sur-
face of the first light emergent surface 12. The distance
between the first cut-off portion 135 corresponding to the
low-beam first light incident structure 111 and the upper
surface of the first light passage 13 is greater than the
distance between the first cut-off portion 135 correspond-
ing to the high-beam first light incident structure 112 and
the upper surface of the first light passage 13. The inter-
mediate connection surface 133 corresponding to the
low-beam first light incident structure 111 is configured
to tilt upwards from back to front, and the side of the
intermediate connection surface 133 facing the first light
passage 13 is areflecting surface. The intermediate con-
nection surface 133 corresponding to the high-beam first
lightincident structure 112 is configured to tilt downwards
from back to front, and the side of the intermediate con-
nection surface 133 departing from the first light passage
13 is areflecting surface. A notch foraccommodating the
second optical element 2 is formed on the right side in
the left and right direction of the first optical element 1, a
secondary light incident surface 14 is located in the rear
of the firstlight emergent surface 12 and faces the notch,
and the secondary light incident surface 14 comprises
two curved surface protruding backwards, which are ar-
ranged in the left and right direction. The rear end face
and the front end face of the second optical element 2
along the light emergent direction are respectively a light
incident surface 21 and a second light emergent surface
22. The second light emergent surface 22 is arranged to
face the secondary light incident surface 14. The light
incident surface 21 is provided with two low-beam second
light incident structures 211 and two high-beam second
light incident structures 212. The low-beam second light
incident structure 211 is located above the high-beam
second light incident structure 212. The light emergent
end of the high-beam second light incident structure 212
is configured as a high-beam light emergent surface 222.
The frontend of the low-beam second lightincident struc-
ture 211 is successively provided with a second light pas-
sage 23 and a low-beam light emergent surface 221. A
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second cut-off portion 24 for forming a second light shape
cut-off line is provided at the connection between the
bottom surface of the second light passage 23 and the
low-beam light emergent surface 221. The upper and
lower sides of the lower surface of the second light pas-
sage 23 are both configured as reflecting surfaces. The
low-beam light emergent surface 221 is configured as a
curved surface protruding forwards. A light guide 3 for
forming the light shape of a daytime running lamp may
further be provided in the recess structure 131. The light
emergent surface of the light guide 3 faces the light pas-
sage connection surface 134, and the minimum distance
L between the light guide 3 and the intermediate connec-
tion surface 133 is set to 3 mm.

[0055] In the above embodiment of the vehicle lamp
optical unit, referring to Figs. 28 and 29 and in combina-
tion with Figs. 1 to 27, turning on the light source 4 cor-
responding to the low-beam first light incident structure
111, the collimator 113 corresponding to the low-beam
first light incident structure 111 receives light rays and
emits the same to the light guide portion 114, the light
rays are reflected by the reflecting portion 115 on the
light guide portion 114 to the direction towards the first
light passage 13 for emergence, and the light rays are
transmitted to the first light emergent surface 12 through
the first light passage 13 and form an auxiliary low-beam
light shape b having an auxiliary low-beam cut-off line
via the corresponding first cut-off portion 135 thereof;
when turning on the light source 4 corresponding to the
high-beam first light incident structure 112, the collimator
113 corresponding to the high-beam first light incident
structure 112 receives light rays and emits the same to
the light guide portion 114, the light rays emerge from
the corresponding light guide portion connection surface
132 after direction change through the reflection by the
reflecting portion 115 on the light guide portion 114, and
enter the firstlight passage 13 through the corresponding
light passage connection surface 134 and are transmitted
to the first light emergent surface 12, while forming an
auxiliary high-beam light shape ¢ having an auxiliary
high-beam cut-off line via the corresponding first cut-off
portion 135 thereof; turning on the light source corre-
sponding to the low-beam second light incident structure
211, light rays received by the low-beam second light
incident structure 211 are emitted to the second light pas-
sage 23 and transmitted to the low-beam light emergent
surface 211 through the second light passage 23, then
emerge via the first light emergent surface 12 after inci-
dent from the secondary light incident surface 14, and
form a main low-beam light shape a having a main low-
beam cut-off line via the second cut-off portion 24; turning
on the light source corresponding to the high-beam sec-
ond lightincident structure 212, light rays received by the
high-beam second light incident structure 212 directly
emerge from the high-beam light emergent surface 222,
and emerge from the first light emergent surface 12 after
entering from the secondary light incident surface 14,
and form a main high-beam light shape d having a main
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high-beam cut-off line via the second cut-off portion 24;
and turning on the light source corresponding to the light
guide 3 (the light source is provided at one end of the
light guide 3), the light rays thereof emerge from the light
emergent surface of the light guide 3 and enter the first
light passage 13 through the light passage connection
surface 134, then are transmitted to the first light emer-
gent surface 12 through the first light passage 13 and
form alow-beam lll-zone light shape or a daytime running
lamp light shape or a position lamp light shape.

[0056] When being applied in a vehicle lamp module,
the vehicle lamp optical unit as described above can re-
alize various illumination functions such as low beam,
high beam, and daytime running lamp. When light sourc-
es corresponding to the low-beam first light incident
structure 111 and the low-beam second light incident
structure 211 are turned on, itis the low-beam illumination
mode for the vehicle lamp, and when the light sources
corresponding to the high-beam first light incident struc-
ture 112 and the high-beam second light incident struc-
ture 212 are turned on, it is switched to the high beam
illumination mode. After all the light sources correspond-
ing to the low-beam illumination mode and the high beam
illumination mode are turned off, the function of the day-
time running lamp can be realized just by turning on the
light source corresponding to the light guide 3. As a way
for forming a vehicle lamp light shape, after that light
sources 4 corresponding to each first light incident struc-
ture and each second light incident structure have been
lit up, partial light shapes of the low beam or the high
beam of the vehicle lamp are formed through projection
by the first light emergent surface 12 of the first optical
element 1. The respective partial light shapes form a
complete low beam or high beam light shape by splicing.
At this moment, in cooperation with the on-off controller
of the respective light sources 4, specific welcome or
shutting-down mode of the vehicle lamp can be realized
by lighting up the light sources 4 in a certain order when
the vehicle lamp is lit up or shut down. For example, as
shown in Figs. 31 and 32, the low-beam light shape of
the vehicle lamp is divided into nine areas. When the low
beam of the vehicle lamp is turned on, light sources 4
corresponding to the nine areas are lit up one by one
from left to right, so as to form light shapes of the nine
areas in order, which are shown as @, @, ®, @, OO,
®, @, ® and ©®, hereby realizing the welcome mode of
the vehicle lamp and ultimately forming a complete low-
beam light shape.

[0057] Based on the above-mentioned vehicle lamp
optical unit according to the present disclosure, referring
to Fig. 30, a second aspect of the present disclosure pro-
vides a vehicle lamp module, comprising a vehicle lamp
optical unit according to any one of the above-mentioned
embodiments, and light sources 4 provided in one-to-one
correspondence with the first light incident structures,
wherein each of the light sources 4 is capable of being
controlled individually to be turned on or turned off. There-
fore, it at least has all the beneficial effects brought by
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the technical solutions of the above-mentioned embodi-
ments of the vehicle lamp optical unit.

[0058] Athird aspectofthe presentdisclosure provides
avehicle, comprising a vehicle lamp module as described
above. Therefore, it at least has all the beneficial effects
brought by the technical solutions of the above-men-
tioned embodiments of the vehicle lamp optical unit and
the vehicle lamp module.

[0059] It can be seen from the above technical solu-
tions of the present disclosure that as for the first optical
element 1 in the vehicle lamp optical unit according to
the present disclosure, the first light incident structure is
configured to extend from one side in the upper-lower
width direction of the light incident structure reference
plane 11 to the firstlight passage 13, the first lightincident
structure can guide lightrays received thereby to be emit-
ted towards the first light passage 13 and be transmitted
to the first light emergent surface 12 along the first light
passage 13, that is to say, a light source corresponding
to the first light incident structure is provided on the upper
side or the lower side of the light incident structure ref-
erence plane 11, wherein it can be effectively avoided
that a light spot is produced in a situation where the light
source 4 is provided in the rear of the first optical element
1, hereby improving the illumination visual effect of the
vehicle lamp optical unit; moreover, the vehicle lamp op-
tical unit can meet requirements for various vehicle lamp
illumination modes and lightening modes.

[0060] Preferred embodiments of the present disclo-
sure are illustrated in detail above with reference to the
accompanying drawings; however, the present disclo-
sure is not limited thereto. Various simple modifications
may be made to the technical solutions of the present
disclosure within the scope of the technical concept of
the present disclosure, inclusive combinations of respec-
tive specific technical features in any proper manner. In
order to avoid unnecessary repetition, various possible
combination manners will not be described expressly
here in the present disclosure. But these simple modifi-
cations and combinations should also be deemed as con-
tents disclosed in the present disclosure and all fall within
the scope of protection of the present disclosure.

Claims

1. A vehicle lamp optical unit, characterized in that
the vehicle lamp optical unit comprises a first optical
element (1), a rear end face and a front end face of
the first optical element (1) along a light emergent
direction are respectively a light incident structure
reference plane (11) and a first light emergent sur-
face (12), a rear end of the first optical element (1)
is formed as a lightincident portion, the light incident
portion comprises at least one first light incident
structure provided along the left and right direction
of the light incident structure reference plane (11),
and a first light passage (13) is formed between the
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lightincident portion and the first light emergent sur-
face (12),

wherein the first light incident structure is configured
to extend from an upper side or a lower side of the
light incident structure reference plane (11) to the
first light passage (13), each of the first light incident
structures is capable of guiding light rays received
by the first light incident structure to be emitted to-
wards the first light passage (13) and be transmitted
to the first light emergent surface (12) along the first
light passage (13).

The vehicle lamp optical unit according to claim 1,
wherein each of the first light incident structures re-
spectively comprises a collimator (113) located on
the upper side or the lower side of the light incident
structure reference plane (11) and a light guide por-
tion (114) in connection with the collimator (113); the
light guide portion (114) extends from a light emer-
gent end of the collimator (113) to a rear end of the
first light passage (13); the light guide portion (114)
is provided with a reflecting portion (115); and the
reflecting portion (115) is capable of reflecting a
emergent light of the collimator (113) to a direction
towards the first light passage (13) for emergence.

The vehicle lamp optical unit according to claim 2,
wherein a recess structure (131) corresponding to
the light guide portion (114) is provided at a connec-
tion between the first light passage (13) and each of
the light guide portions (114) respectively, and each
of the recess structures (131) respectively compris-
es a light guide portion connection surface (132) in
connection with the light guide portion (114) corre-
sponding to the recess structure (131), an interme-
diate connection surface (133) in connection with the
light guide portion connection surface (132), and a
light passage connection surface (134)in connection
with the intermediate connection surface (133),

wherein a first cut-off portion (135) forming a first
light shape cut-off line is provided at a connection
between the intermediate connection surface (133)
and the light passage connection surface (134).

The vehicle lamp optical unit according to claim 3,
wherein the first light emergent surface (12) is a
curved surface protruding forwards, the first cut-off
portion (135) is located on a median surface of the
first light emergent surface (12), and the median sur-
face is a horizontal plane passing through a vertex
of alongitudinal transversal of the first light emergent
surface (12).

The vehicle lamp optical unit according to claim 4,
wherein the first light emergent surface (12) is a cur-

vature continuous curved surface.

The vehicle lamp optical unit according to claim 3,
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wherein a light guide (3) is provided in the recess
structure (131), and a light emergent surface of the
light guide (3) faces the light passage connection
surface (134), such that light rays emerging from the
light emergent surface of the light guide (3) are trans-
mitted to the first light emergent surface (12) through
the first light passage (13).

The vehicle lamp optical unit according to claim 3,
wherein the at least one first light incident structure
is configured to have at least one low-beam first light
incident structure (111), or have at least one high-
beam first light incident structure (112), or have at
least one low-beam first lightincident structure (111)
and at least one high-beam first light incident struc-
ture (112).

The vehicle lamp optical unit according to claim 7,
wherein projection plane shapes of the first light
emergent surface (12) and the lightincident structure
reference plane (11) along the light emergent direc-
tion are respectively a strip-shape extending left and
right; the first light incident structure is provided as
a plurality of the low-beam first light incident struc-
tures (111) and a plurality of the high-beam first light
incident structures (112); the low-beam first light in-
cident structures (111) and the high-beam first light
incident structures (112) are arranged alternately;
and each of the collimators (113) is located on the
lower side of the light incident structure reference
plane (11).

The vehicle lamp optical unit according to claim 8,
wherein a distance between the first cut-off portion
(135) corresponding to the low-beam first light inci-
dent structure (111) and an upper surface of the first
light passage (13)is greater than a distance between
the first cut-off portion (135) corresponding to the
high-beam first light incident structure (112) and the
upper surface of the first light passage (13).

The vehicle lamp optical unit according to claim 7,
wherein the intermediate connection surface (133)
corresponding to the low-beam first light incident
structure (111)is configured to tilt upwards from back
to front, and a side of the intermediate connection
surface (133) facing the first light passage (13) is a
reflecting surface.

The vehicle lamp optical unit according to claim 7,
wherein the intermediate connection surface (133)
corresponding to the high-beam first light incident
structure (112) is configured to tilt downwards from
back to front, and a side of the intermediate connec-
tion surface (133) departing from the first light pas-
sage (13) is a reflecting surface.

The vehicle lamp optical unit according to any one
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13.

14.

15.

16.

17.
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of claims 1 to 11, wherein the vehicle lamp optical
unit further comprises a second optical element (2);
a notch for accommodating the second optical ele-
ment (2) is formed on a side in the left and right di-
rection of the first optical element (1); the rear end
face and the front end face of the second optical
element (2) along the light emergent direction are
respectively a light incident surface (21) and a sec-
ond light emergent surface (22); the light incident
surface (21)is provided with atleast one second light
incident structure; and the second optical element
(2) is configured to be capable of guiding light rays
emerging from the second light emergent surface
(22) to exit through the first light emergent surface
(12).

The vehicle lamp optical unit according to claim 12,
wherein the first optical element (1) is provided with
a secondary light incident surface (14), the second-
ary light incident surface (14) is located in a rear of
the first light emergent surface (12) and faces the
notch, and the secondary light incident surface (14)
comprises at least one curved surface protruding
backwards.

The vehicle lamp optical unit according to claim 12,
wherein the light incident surface (21) is provided
with a plurality of the second light incident structures,
and the plurality of the second light incident struc-
tures are configured to have at least one low-beam
second lightincident structure (211) and atleastone
high-beam second light incident structure (212).

The vehicle lamp optical unit according to claim 14,
wherein each of the low-beam second light incident
structures (211) and each of the high-beam second
light incident structures (212) are respectively a col-
limating structure.

The vehicle lamp optical unit according to claim 14,
wherein the low-beam second lightincident structure
(211) is located above the high-beam second light
incident structure (212); the second light emergent
surface (22) comprises a low-beam light emergent
surface (221)located infrontof the low-beam second
light incident structure (211) and a high-beam light
emergent surface (222) located at a light emergent
end of the high-beam second light incident structure
(212); a second light passage (23) is provided be-
tween the light emergent end of the low-beam sec-
ond light incident structure (211) and the low-beam
light emergent surface (221); and a second cut-off
portion (24) for forming a second light shape cut-off
line is provided at a connection between a bottom
surface of the second light passage (23) and the low-
beam light emergent surface (221).

The vehicle lamp optical unit according to claim 16,
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wherein a lower surface of the second light passage
(23) is provided as a reflecting surface.

The vehicle lamp optical unit according to claim 16,
wherein the low-beam light emergent surface (211)
is provided as a curved surface protruding forwards.

A vehicle lamp module, characterized in that the
vehicle lamp module comprises the vehicle lamp op-
tical unit according to any one of claims 1 to 18 and
light sources (4) provided in one-to-one correspond-
ence with the first light incident structures, wherein
each of the light sources (4) is capable of being con-
trolled individually to be turned on or turned off.

A vehicle, characterized in that the vehicle com-
prises the vehicle lamp module according to claim
19.
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