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Awelding apparatus includes a body portion, a welding part
disposed on the body portion and configured to weld weld-
ing points on a to-be-welded object, and a distance measur-
ing part disposed on the body portion and located on a side
of the body portion that faces the welding part. The distance
measuring part is configured to measure defocus amounts
from the welding points on the to-be-welded object to the
welding part. The welding part and the distance measuring
part are aligned to different ones of the welding points at a
same time, so that the welding part and the distance measur-
ing part simultaneously perform welding and distance mea-
surement on the different ones of the welding points.
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WELDING APPARATUS AND WELDING
DEVICE

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a continuation of International
Application No. PCT/CN2022/096150, filed on May 31,
2022, which claims priority to Chinese patent application
No. 202122326749 .3, filed on Sep. 24, 2021 and entitled
“WELDING APPARATUS AND WELDING DEVICE”,
which are incorporated herein by reference in their entirety.

TECHNICAL FIELD

[0002] This application relates to the field of welding tech-
nologies, and specifically, to a welding apparatus and a
welding device.

BACKGROUND

[0003] Currently, with vigorous promotion of energy con-
servation and emission reduction, application of traction
batteries is becoming more extensive with increasing
demand. In the production process of a battery, poles need
to be welded on a battery housing, so as to form a current
loop by connecting the poles to an external apparatus. In
order to ensure a defocus amount of the welding in the weld-
ing process of the poles, distance to the poles needs to be
measured before welding.

[0004] Inventors of this application have found in research
that, during an existing pole welding operation of batteries,
distance measurement and welding are separately per-
formed, leading to low welding efficiency and thus affecting
battery productivity.

SUMMARY

[0005] In view of the foregoing problem, this application
provides a welding apparatus and a welding device, which
can improve welding efficiency and increase battery
productivity.

[0006] According to an aspect of some embodiments of
this application, a welding apparatus is provided, including:
a body portion; a welding part, disposed on the body portion
and configured to weld welding points on a to-be-welded
object; and a distance measuring part, disposed on the
body portion and located on a side of the welding part, and
configured to measure a defocus amount from the welding
points on the to-be-welded object to the welding part, where
the welding part and the distance measuring part are aligned
to different welding points at the same time, so that the
welding part and the distance measuring part simultaneously
perform welding and distance measurement on different
welding points, respectively.

[0007] The welding part and the distance measuring part
are both disposed on the body portion of the welding appa-
ratus, and the distance measuring part is disposed on a side
of the welding part. The welding part and the distance mea-
suring part are aligned to different welding points at the
same time, so that the welding part and the distance measur-
ing part simultaneously perform welding and distance mea-
surement on different welding points, respectively. Specifi-
cally, on the to-be-welded object, a welding point that has
been measured by the distance measuring part is welded by
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the welding part. While the welding part is performing
welding, the distance measuring part measures distance to
a next welding point, so that times of the distance measure-
ment and welding coincide, thereby effectively improving
the efficiency of the welding step in battery production and
increasing battery productivity to meet market demand.
[0008] In an optional manner, the distance measuring part
includes multiple distance meters, where the multiple dis-
tance meters are configured to simultaneously perform dis-
tance measurement on multiple welding points on the to-be-
welded object; and the welding part is configured to weld
the multiple welding points that have been measured by
the multiple distance meters. The distance measuring part
includes multiple distance meters, and the multiple distance
meters are configured to simultaneously perform distance
measurement on multiple welding points on the to-be-
welded object, which increases the number of the welding
points that can be simultaneously measured. The welding
part is configured to weld the multiple welding points that
have been measured by the multiple distance meters, so that
the multiple welding points that have been measured are
welded, thereby further improving welding efficiency and
increasing productivity.

[0009] In an optional manner, the distance measuring part
further includes a position adjustment component, where the
multiple distance meters are all disposed on the position
adjustment component. The distance measuring part further
includes the position adjustment component, and the multi-
ple distance meters are all disposed on the position adjust-
ment component, so that the overall position of the distance
meters on the body portion and the relative positions of the
multiple distance meters can be adjusted. Therefore, based
on different to-be-welded objects and different distances
between welding points, the positions of the distance meters
and the distance between the distance meters can be adjusted
accordingly, so as to adapt to different to-be-welded objects,
thereby improving compatibility of the welding apparatus to
meet different application scenarios.

[0010] In an optional manner, the position adjustment
component includes a first slide rail and a second slide rail
that are disposed perpendicular to each other, where the first
slide rail is fastened on the body portion, the second slide
rail is slidably disposed on the first slide rail, and the dis-
tance meter is slidably disposed on the second slide rail. The
position adjustment component includes the first slide rail
and the second slide rail that are disposed perpendicular to
each other. The first slide rail is fastened on the body por-
tion, so that the position adjustment component and the dis-
tance meters are fastened on the body portion. The second
slide rail is slidably disposed on the first slide rail, and the
distance meters are slidably disposed on the second slide
rail, so that relative positions of the distance meters can be
adjusted, which enables the distance meters to perform cor-
responding position adjustment based on welding points on
different to-be-welded objects, thereby improving the com-
patibility of the welding apparatus.

[0011] In an optional manner, a positioning part is dis-
posed on the body portion. The positioning part is disposed
on the body portion to position the welding points on the to-
be-welded object, thereby improving welding accuracy and
precision of the welding apparatus.

[0012] In an optional manner, a blowing part is disposed
on the body portion. The blowing part is disposed on the
body portion to blow away fumes produced during welding
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in a timely manner, so as to facilitate observation of welding
conditions and help ensure the welding accuracy.

[0013] In an optional manner, the welding apparatus
further includes an inspection part, where the inspection
part is configured to inspect and calibrate the distance mea-
suring part. The welding apparatus further includes the
inspection part, and the inspection part inspects and cali-
brates the distance measuring part, so as to ensure distance
measurement precision of the distance measuring part,
thereby avoiding welding failure caused by errors in dis-
tance measurement, as well as the resulting welding perfora-
tion and other situations that will affect the product qualifi-
cation rate.

[0014] In an optional manner, a step-like structure is pro-
vided on the inspection part. The step-like structure is pro-
vided on the inspection part, so that distance measurement
precision, repetition precision, linearity, and directivity of
the distance measuring part in positive and negative direc-
tions can be inspected and calibrated.

[0015] In an optional manner, positioning through holes
are provided in corners of the inspection part. The position-
ing through holes are provided in the corners of the inspec-
tion part, so that the inspection part can be positioned for
performing inspection.

[0016] In an optional manner, the inspection part is further
provided with blind holes. The blind holes are provided on
the inspection part, so that accuracy of the welding appara-
tus positioning the welding points on the to-be-welded
object can be inspected and calibrated.

[0017] In an optional manner, the inspection part is rectan-
gular; the positioning through holes include a first through
hole, a second through hole, a third through hole, and a
fourth through hole; and the blind holes include a first
blind hole closest to the first through hole with a distance
of1,, a second blind hole closest to the second through hole
with a distance of 1, a third blind hole closest to the third
through hole with a distance of 1., and a fourth blind hole
closest to the fourth through hole with a distance of 1, where
I, > 1, = 1. > 1, In view of product volatility and possible
errors between the positioning holes and welding points on
the to-be-welded object, the distance 1, between the first
through hole and the first blind hole is set to be greater
than 1, and the distance 1; between the fourth through hole
and the fourth blind hole is set to be less than 1, so that
during the inspection process, the inspection part is compa-
tible with possible error fluctuations existing in an actual
product, making the inspection results more accurate and
effective.

[0018] According to another aspect of some embodiments
of this application, a welding device is provided, including
the welding apparatus according to any one of the foregoing
manners.

[0019] The foregoing description is merely an overview of
the technical solutions of this application. For a better
understanding of the technical means in this application
such that they can be implemented according to the content
of the specification, and to make the above and other objec-
tives, features, and advantages of this application more
obvious and easier to understand, the following describes
specific embodiments of this application.

BRIEF DESCRIPTION OF DRAWINGS

[0020] Persons of ordinary skill in the art can clearly
understand various other advantages and benefits by reading
the detailed description of some embodiments below. The
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accompanying drawings are merely intended to illustrate
some embodiments and are not intended to limit this appli-
cation. Throughout the accompanying drawings, the same
reference numerals represent the same parts. In the accom-
panying drawings:

[0021] FIG. 1 is a schematic structural side view of a
welding apparatus according to an embodiment of this
application;

[0022] FIG. 2 is a schematic diagram of an internal struc-
ture of a welding apparatus according to an embodiment of
this application;

[0023] FIG. 3 is a schematic structural diagram of a dis-
tance measuring part in a welding apparatus according to an
embodiment of this application;

[0024] FIG. 4 is a schematic structural diagram of a blow-
ing part in a welding apparatus according to an embodiment
of this application;

[0025] FIG. 5 is a schematic structural diagram of an
inspection part in a welding apparatus according to an
embodiment of this application;

[0026] FIG. 6 is a schematic structural diagram of inspec-
tion steps of an inspection part in a welding apparatus
according to an embodiment of this application; and

[0027] FIG. 7 is a schematic structural vertical view of an
inspection part in a welding apparatus according to an
embodiment of this application.

[0028] Reference signs in specific embodiments are as
follows:

[0029] welding apparatus 100, body portion 110, weld-
ing part 120, laser beam 121, distance measuring part
130, distance measuring path 131, distance meter 132,
first distance meter 1321, second distance meter 1322,
position adjustment component 133, first slide rail
1331, second slide rail 1332, positioning part 140,
blowing part 150, air inlet 151, air blower 152, inspec-
tion part 160, step-like structure 161, positioning
through hole 162, first through hole 1621, second
through hole 1622, third through hole 1623, fourth
through hole 1624, blind hole 163, first blind hole
1631, second blind hole 1632, third blind hole 1633,
fourth blind hole 1634; and

[0030] battery housing 200, first pole 210, second pole
220, third pole 230, positive pole 240, and negative
pole 250.

DESCRIPTION OF EMBODIMENTS

[0031] The following describes in detail the embodiments
of technical solutions in this application with reference to
the accompanying drawings. The following embodiments
are merely used to describe technical solutions in this appli-
cation more explicitly, and therefore they are merely used as
examples and do not constitute a limitation to the protection
scope of this application.

[0032] It should be noted that, unless otherwise specified,
the technical terms or scientific terms used in the embodi-
ments of the present application shall have ordinary mean-
ings understood by persons skilled in the art to which the
embodiments of the present application belong.

[0033] In the description of the embodiments of this appli-
cation, the orientations or positional relationships indicated
by the technical terms “center”, “longitudinal”, “trans-
verse”, “length”, “width”, “thickness”, “upper”, “lower”,
“front”, “rear”, “left”, “right”, “perpendicular”, “horizon-
tal”, “top”, “bottom”, “inside”, “outside”, “clockwise”,
“counterclockwise”, “axial”, “ radial”, “circumferential”,
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and the like are based on the orientations or positional rela-
tionships as shown in the accompanying drawings. These
terms are merely for ease and brevity of description of the
embodiments of this application instead of indicating or
implying that the apparatuses or components mentioned
must have specific orientations or must be constructed or
manipulated according to specific orientations, and there-
fore shall not be construed as any limitations on embodi-
ments of this application.

[0034] In addition, the technical terms “first”, “second”,
and so on are merely for the purpose of description, and
shall not be understood as any indication or implication of
relative importance or any implicit indication of the number
of technical features indicated. In the descriptions of this
application, “a plurality of” means at least two unless other-
wise specifically stated.

[0035] In the description of the embodiments of this appli-
cation, unless otherwise specified and defined explicitly, the
terms “mount”, “connect”, “join”, and “fasten” should be
understood in their general senses. For example, they may
refer to a fixed connection, a detachable connection, or an
integral connection, may refer to a mechanical connection or
electrical connection, any may refer to a direct connection,
an indirect connection via an intermediate medium, or an
interaction between two elements. Persons of ordinary skill
in the art can understand specific meanings of these terms in
this application as appropriate to specific situations.

[0036] In the description of the embodiments of the pre-
sent application, unless otherwise clearly specified and lim-
ited, a first feature being “on” or “under” a second feature
may mean that the first and second features are in direct
contact, or the first and second features are in indirect con-
tact through an intermediary. Further, the first feature being
“on”, “above”, or “on top of” the second feature may mean
that the first feature is directly above or obliquely above the
second feature, or simply mean that the first feature is hor-
izontally higher than the second feature. The first feature
being “under”, “below”, or “beneath” the second feature
may mean that the first feature is directly beneath or obli-
quely beneath the second feature, or simply mean that the
first feature is horizontally lower than the second feature.
[0037] Currently, from the perspective of market develop-
ment, application of electric vehicle batteries is becoming
more and more extensive. Electric vehicle batteries are
widely used not only in energy storage power supply sys-
tems such as hydro, thermal, wind, and solar power plants,
but also in electric transportation tools such as electric
bicycles, electric motorcycles, electric vehicles, and fields
such military equipment and aerospace. With continuous
expansion of application fields of electric vehicle batteries,
market demands for the electric vehicle batteries are also
increasing.

[0038] In the process of battery production, to ensure the
stability of the circuit connection structure on the battery,
poles need to be welded on the battery housing, and the bat-
tery are connected to external apparatuses through the poles,
so as to form a stable current loop.

[0039] Inventors of this application have noted that, pole
welding takes time and effort, and in order to ensure the
welding effect and pass rate of the product, the distance of
the pole needs to be measured before the welding, so as to
determine the defocus amount during pole welding. Dis-
tance measurement of the pole takes plenty of time, and
welding after distance measurement also consumes time
and cost, which greatly affect the battery production
efficiency.

Sep. 7, 2023

[0040] Based on the foregoing problem, this application
provides a welding apparatus, where the welding apparatus
includes a welding part and a distance measuring part that
are both disposed on the body portion, so that when the
welding part performs welding on the welding points on
the to-be-welded object that have been measured, the dis-
tance measuring part directly performs distance measure-
ment on the subsequent welding points. The welding part
and the distance measuring part work at the same time and
coordinate with each other to fully improve the welding effi-
ciency, thereby increasing the battery productivity to meet
market demand.

[0041] According to an aspect of embodiments of this
application, a welding device is provided, including the
foregoing welding apparatus.

[0042] Specifically, the welding device further includes a
grasping apparatus, such as a manipulator, where the grasp-
ing apparatus is connected to the welding apparatus, and is
configured to drive the welding apparatus to move, so that
the welding apparatus can separately be aligned to multiple
to-be-welded objects for welding.

[0043] According to another aspect of embodiments of
this application, a welding apparatus is provided. Specifi-
cally, FIG. 1 shows a structure of a welding apparatus 100
according to an embodiment of this application. The weld-
ing apparatus 100 includes: a body portion 110, a welding
part 120, and a distance measuring part 130. The welding
part 120 is disposed on the body portion 110, and is config-
ured to perform welding on welding points on the to-be-
welded object. The distance measuring part 130 is disposed
on the body portion 110 and located on a side of the welding
part 120, and is configured to measure a defocus amount
from the welding points on the to-be-welded object to the
welding part 120. The welding part 120 and the distance
measuring part 130 are aligned to different welding points
at the same time, so that the welding part 120 and the dis-
tance measuring part 130 simultaneously perform welding
and distance measurement on different welding points,
respectively.

[0044] The body portion 110 is a body structure of the
welding apparatus 100, and is configured for mounting and
fastening the welding part 120, distance measuring part 130
and other parts.

[0045] The welding part 120 may be a laser welding
machine. Laser welding is an efficient and precise welding
method that high-energy-density laser beam is used as a heat
source. Laser welding is one of important aspects of appli-
cation of laser material processing technology. Laser weld-
ing is a heat conduction process. To be specific, laser radia-
tion heats the surface of the workpiece, and the surface heat
diffuses to the inside through heat conduction. Through con-
trol of parameters such as the width, energy, peak power and
repetition frequency of the laser pulse, the workpiece is
melted to form a specific molten pool. Laser welding has
been successfully applied in the precise welding of micro
and small parts due to its unique advantages.

[0046] The welding part 120 may include a welder and a
galvanometer. The welder generates laser beams for weld-
ing. The galvanometer is disposed in an optical path of the
laser beam, and includes an optical scanner, an electronic
driving amplifier, and an optical reflective mirror. A signal
provided by the computer controller drives the optical scan-
ner through a driving amplifier circuit, thereby controlling
deflection of the laser beam.

[0047] The distance measuring part 130 is a tool for mea-
suring length or distance, and may specifically be a laser
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distance meter, an ultra-sonic distance meter, or an infrared
distance meter.

[0048] The defocus amount is a distance between a laser
focus and an affected substance. In the welding process, the
defocus amount has great influence on welding quality. The
laser welding usually requires a specific defocus amount
because power density in the center of a spot at the laser
focus is so high that the spot tends to evaporate into a
hole. On each plane away from the laser focus, the power
density distribution is relatively uniform.

[0049] Specifically, still refer to FIG. 1, which further
shows a laser beam 121 of the welding part 120 and a dis-
tance measuring path 131 of the distance measuring part
130. It should be noted that, the laser beam 121 and the dis-
tance measuring path 131 in the figure are only used for
description, and the laser beam 121 and the distance measur-
ing path 131 may be invisible in a specific actual product. As
shown in the figure, the distance measuring part 130 is dis-
posed on a side of the welding part 120 along an x-axis
direction. Welding poles on the battery housing 200 is
used as an example for welding a to-be-welded object,
where the poles are the welding points on the to-be-welded
object. While the welding part 120 is performing welding on
a first pole 210 that has been measured, the distance measur-
ing part 130 performs distance measurement on a second
pole 220 that is on a side of the first pole 210 along the x-
axis direction. After the first pole 210 has been welded and
the second pole 220 has been measured, the welding appa-
ratus 100 as a whole moves in the x-axis direction or the
battery housing 200 as a whole moves in an opposite direc-
tion of the x-axis direction, the welding part 120 performs
welding on the second pole 220, and the distance measuring
part 130 performs distance measurement on a third pole 230.
[0050] Still refer to FIG. 1. Working principles of the dis-
tance measurement and welding are as follows: A distance
between the distance measuring part 130 and the welding
part 120 along an z-axis direction is d1, a distance between
the welding point on the to-be-welded object and the dis-
tance measuring part 130 along the z-axis direction mea-
sured by the distance measuring part 130 is d2, and a defo-
cus amount between the welding part 120 and the welding
point is obtained: d3 = d1 + d2. Based on comparison
between the actual defocus amount d3 and a required defo-
cus amount, height of the welding part 120 is adjusted. Spe-
cifically, an adjusting mechanism for adjusting the height of
the welding part 120, such as a guide rail or a cylinder, may
be disposed on the body portion 110; or an external mechan-
ism, such as a manipulator, may be used to adjust an overall
height of the welding apparatus 100 so as to adjust the
height of the welding part 120.

[0051] The welding part 120 and the distance measuring
part 130 are both disposed on the body portion 110 of the
welding apparatus 100, and the distance measuring part 130
is disposed on a side of the welding part 120. The welding
part 120 and the distance measuring part 130 are aligned to
different welding points at the same time, so that the weld-
ing part 120 and the distance measuring part 130 simulta-
neously perform welding and distance measurement on dif-
ferent welding points, respectively. Specifically, on the to-
be-welded object, a welding point that has been measured
by the distance measuring part 130 is welded by the welding
part 120. While the welding part 120 is performing welding,
the distance measuring part 130 measures distance to a next
welding point on the to-be-welded object, so that times of
the distance measurement and welding coincide, thereby
effectively improving the efficiency of the welding step in
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battery production and increasing battery productivity to
meet market demand.

[0052] Still refer to FIG. 1 with further reference to FIG.
2. FIG. 2 shows an internal structure of an welding appara-
tus 100 according to an embodiment of this application.
According to some embodiments of this application, the dis-
tance measuring part 130 includes multiple distance meters
132, and the multiple distance meters 132 are configured to
simultaneously perform distance measurement on multiple
welding points on the to-be-welded object, and the welding
part 120 is configured to perform welding on the multiple
welding points that have been measured by the multiple dis-
tance meters 132.

[0053] Specifically, as shown in FIG. 2, the battery hous-
ing 200 is still used as an example of the to-be-welded
object. One battery housing 200 has two poles, including a
positive pole 240 and a negative pole 250 that are disposed
along a y-axis direction. In order to adapt to the character-
istics of battery pole welding and implement rapid distance
measurement and welding of battery poles, four distance
meters 132 are disposed correspondingly, including two
first distance meters 1321 and two second distance meters
1322. The first distance meter 1321 and the second distance
meter 1322 are disposed along the y-axis direction. The first
distance meter 1321 is configured to perform distance mea-
surement on the positive pole 240, and the second distance
meter 1322 is configured to perform distance measurement
on the negative pole 250. The two first distance meters 1321
are disposed along the x-axis direction, and the two second
distance meters 1322 are also disposed along the x-axis
direction. The two first distance meters 1321 are configured
to perform distance measurement on positive poles 240 on
two adjacent battery housings 200, and the two second dis-
tance meters 1322 are configured to perform distance mea-
surement on negative poles 250 on two adjacent battery
housings 200. Therefore, the distance meters 132 can simul-
taneously perform distance measurement on the poles on
two adjacent battery housings 200, further improving effi-
ciency of the distance measurement.

[0054] In order to coordinate with the multiple distance
meters 132, the welding part 120 may be provided with a
laser galvanometer or a beam splitter, so as to control the
deflection angle of laser beams and adjust the number of
beams. In this way, the welding part 120 can perform weld-
ing on multiple poles that have been measured by the multi-
ple distance meters 132.

[0055] It can be understood that, the foregoing embodi-
ments are merely some embodiments designed based on
the characteristics of battery pole welding, and in other
embodiments, the number, position relationship, and the
like of distance meters can be adaptively adjusted based on
characteristics of corresponding to-be-welded objects. This
is not limited herein.

[0056] The distance measuring part 130 includes multiple
distance meters 132, and the multiple distance meters 132
are configured to simultaneously perform distance measure-
ment on multiple welding points on the to-be-welded object,
which increases the number of the welding points that can
be simultaneously measured. The welding part 120 is con-
figured to weld the multiple welding points that have been
measured by the multiple distance meters 132, so that the
multiple welding points that have been measured are
welded, thereby further improving welding efficiency and
increasing productivity.

[0057] Still refer to FIG. 2. According to some embodi-
ments of this application, the distance measuring part 130
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further includes a position adjustment component 133, and
the multiple distance meters 132 are all disposed on the
position adjustment component 133.

[0058] The position adjustment component 133 is a
mechanism configured to adjust overall position of the dis-
tance meters 132 or adjust relative positions of the multiple
distance meters 132. For example, the position adjustment
component 133 may be a guide rail, a cylinder, or other
driving adjustment mechanisms.

[0059] The distance measuring part 130 further includes
the position adjustment component 133, and the multiple
distance meters 132 are all disposed on the position adjust-
ment component 133, so that the overall position of the dis-
tance meters 132 on the body portion 110 and the relative
positions of the multiple distance meters 132 can be
adjusted. Therefore, based on different to-be-welded objects
and different distances between welding points, the posi-
tions of the distance meters 132 and the distance between
the distance meters 132 can be adjusted accordingly, so as
to adapt to different to-be-welded objects, thereby improv-
ing compatibility of the welding apparatus 100 to meet dif-
ferent application scenarios.

[0060] Refer to FIG. 3. FIG. 3 shows a structure of a dis-
tance measuring part 130 in the welding apparatus 100
according to an embodiment of this application. According
to some embodiments of this application, the position
adjustment component 133 includes a first slide rail 1331
and a second slide rail 1332, where the first slide rail 1331
is fastened on the body portion 110, the second slide rail
1332 is slidably disposed on the first slide rail 1331, and
the distance meters 132 are slidably disposed on the second
slide rail 1332.

[0061] Specifically, as shown in FIG. 3, the first slide rail
1331 can be fastened to the body portion 110 by its two
ends, and the first slide rail 1331 can be arranged extending
along the y-axis direction. There may be two second slide
rails 1332, both slidably disposed on the first slide rail 1331.
The second slide rail 1332 can be arranged extending along
the x-axis direction. The two first distance meters 1321 are
slidably disposed on one of the second slide rails 1332, and
the two second distance meters 1322 are slidably disposed
on the other second slide rail 1332. In this way, a distance
between the two first distance meters 1321 along the x-axis
direction can be adjusted, a distance between the two second
distance meters 1322 along the x-axis direction can be
adjusted, and a distance between the first distance meter
1321 and the second distance meter 1322 along the y-axis
direction can be adjusted. Therefore, during welding of dif-
ferent to-be-welded objects, distances and positions
between the distance meters 132 can be adjusted based on
welding points on the different to-be-welded objects,
thereby improving compatibility of the welding apparatus
100 to adapt to different products.

[0062] Tt can be understood that, those shown in the figure
are merely examples. In other embodiments, the number of
slide rails, a connection relationship between the distance
meters and the slide rails, and the like can be correspond-
ingly set based on actual requirements and characteristics of
the to-be-welded object. This is not limited herein.

[0063] The position adjustment component 133 includes
the first slide rail 1331 and the second slide rail 1332 that
are disposed perpendicular to each other. The first slide rail
1331 is fastened on the body portion 110, so that the position
adjustment component 133 and the distance meters 132 are
fastened on the body portion 110. The second slide rail 1332
is slidably disposed on the first slide rail 1331, and the dis-
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tance meters 132 are slidably disposed on the second slide
rail 1332, so that relative positions of the distance meters
132 can be adjusted, which enables the distance meters
132 to perform corresponding position adjustment based
on welding points on different to-be-welded objects, thereby
improving the compatibility of the welding apparatus 100.
[0064] Refer to FIG. 2 again. According to some embodi-
ments of this application, a positioning part 140 is disposed
on the body portion 110.

[0065] Specifically, the positioning part 140 may be an
image capturing apparatus, such as a CCD camera shown
in FIG. 2. CCD, short for charge coupled device (charge
coupled device), can convert light into electric charges and
store and transfer electric charges, and can also take out
stored electric charges to change voltage, so the CCD is an
ideal CCD camera component. The CCD camera formed by
the CCD is widely used because it is small in size, light in
weight, immune to magnetic fields, and resistant to vibration
and impact.

[0066] The positioning part 140 obtains positions of the
welding points by capturing images of the to-be-welded
object, so as to position the welding points on the to-be-
welded object.

[0067] The positioning part 140 is disposed on the body
portion 110 to position the welding points on the to-be-
welded object, thereby improving welding accuracy and
precision of the welding apparatus 100.

[0068] Still refer to FIG. 2 with further reference to FIG.
4. FIG. 4 shows a structure of a blowing part 150 in the
welding apparatus 100 according to an embodiment of this
application. According to some embodiments of this appli-
cation, the blowing part 150 is disposed on the body portion
110.

[0069] The blowing part 150 is configured to connect to an
external blowing pipe, and air in the blowing pipe is blown
to the welding position through the blowing part 150 to blow
away fumes produced during welding in a timely manner, so
as to facilitate observation of welding conditions.

[0070] Specifically, as shown in FIG. 4, the blowing part
150 may be an air knife. The air knife is driven by a vortex
blower or a combustion air blower (instead of energy-con-
suming compressed air). Different blowers are used with air
knives to blow away dust and dry moisture on the surface of
objects in a timely manner. When the compressed air enters
the air knife, it is blown out at a high speed by an airflow
sheet with a thickness of only 0.05 mm. According to the
principle of Coanda effect and the special geometric shape
of the air knife, this sheet air curtain can hold 30 to 40 times
the ambient air at most to form a thin, high-strength, high-
flow impingement air curtain. The air knife is divided into
standard air knife and super air knife in terms of working
mode. The air curtain of the standard air knife is deflected by
90 degrees and then blows out, and the air curtain of the
super air knife blows out horizontally.

[0071] The blowing part 150 includes an air inlet 151 and
an air blower 152, where the air inlet 151 is configured to
connect to the blowing pipe and guide the air in the blowing
pipe into the blowing part 150. The air entering the blowing
part 150 is blown out from the air blower 152 after being
compressed, so as to blow away fumes.

[0072] The blowing part 150 is disposed on the body por-
tion 110 to blow away fumes produced during welding in a
timely manner, so as to facilitate observation of welding
conditions and help ensure the welding accuracy.

[0073] Refer to FIG. 5, which shows a structure of an
inspection part 160 in the welding apparatus 100 according
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to an embodiment of this application. According to some
embodiments of this application, the welding apparatus
100 further includes the inspection part 160, and the inspec-
tion part 160 is configured to inspect and calibrate the dis-
tance measuring part 130.

[0074] The inspection part 160 is a structure configured to
inspect and calibrate the distance measuring part 130. Spe-
cifically, the inspection part 160 can be provided with a
structure having a fixed height difference, and an accuracy
of the distance measuring part 130 can be obtained by com-
paring a height difference measured by the distance measur-
ing part 130 with the actual height difference.

[0075] The welding apparatus 100 further includes the
inspection part 160, and the inspection part 160 inspects
and calibrates the distance measuring part 130, so as to
ensure distance measurement precision of the distance mea-
suring part 130, thereby avoiding welding failure caused by
errors in distance measurement, as well as the resulting
welding perforation and other situations that will affect the
product qualification rate.

[0076] Still refer to FIG. 5. According to some embodi-
ments of this application, a step-like structure 161 is pro-
vided on the inspection part 160.

[0077] The step-like structure 161 is configured to inspect
and calibrate the accuracy of the distance measuring part
130. For details, refer to FIG. 6. Steps of the inspection are
as follows: The distance measuring part 130 is aligned with
one step of the step-like structure 161, so as to measure a
distance 1; between the distance measuring part 130 and the
step; then the distance measuring part 130 is moved and
aligned with an adjacent step, so as to measure a distance
1, between the distance measuring part 130 and the adjacent
step; and a difference between 1, and 1; is compared with an
actual height difference between the adjacent steps to obtain
the accuracy and error value of the distance measuring part
130. In order to avoid the influence of other factors in a
single inspection, the distance measuring part 130 can be
moved to two sides separately, so as to separately perform
the distance measurement on the adjacent steps on the two
sides and ensure the inspection accuracy through multiple
comparisons.

[0078] In order to make the height of the step-like struc-
ture 161 compatible with a maximum height difference gen-
erated by the welding points in the to-be-welded object, for
welding of battery poles, the height difference d, between
adjacent steps in the step-like structure 161 can be set to 0.5-
4 mm, so as to adapt to a range of height difference of the
battery poles. In some embodiments, d, is 2 mm. Because
devices need alarming and fool-proof design once the value
exceeds 2 mm, it is more appropriate to set d, to 2 mm.
[0079] In addition, there may be five steps in the step-like
structure 161. The step-like structure 161 with five steps is
small in size and allows inspection and calibration of the
distance measurement precision, repetition precision, linear-
ity, and directivity of the distance measuring part 130 in
positive and negative directions.

[0080] Tt should be noted that, a width of the step-like
structure 161 needs to be larger than a length of a light
spot formed by the distance measuring part 130 so that the
entire light spot of the distance measuring part 130 can fall
within a surface of the step-like structure 161. If the length
of the light spot generated by the distance measuring part
130 is greater than the width of the step structure 161, the
heights of the light spot formed on the surface of the inspec-
tion part 160 vary, which affects the accuracy of distance
measurement.
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[0081] The step-like structure 161 is provided on the
inspection part 160, so that distance measurement precision,
repetition precision, linearity, and directivity of the distance
measuring part 130 in positive and negative directions can
be inspected and calibrated.

[0082] Refer to FIG. 5 again. According to some embodi-
ments of this application, positioning through holes 162 are
provided in corners of the inspection part 160.

[0083] It should be noted that, during welding on the bat-
tery housing, an end plate is provided on top of the battery
housing, and the end plate is positioned and fastened
through a positioning hole in its corner. The positioning
through holes 162 in the corners of the inspection part 160
are configured to align with the positioning holes, so that the
inspection part 160 is positioned for performing inspection.
[0084] The positioning through holes 162 are provided in
the corners of the inspection part 160, so that the inspection
part 160 is positioned for performing inspection.

[0085] Still refer to FIG. 5. According to some embodi-
ments of this application, the inspection part 160 is further
provided with blind holes 163.

[0086] The blind hole 163 is a hole provided on a surface
of the inspection part 160 and does not penetrate the inspec-
tion part 160.

[0087] During inspection, the blind hole 163 serves as a
position of the welding point, and the positioning part 140
images the inspection part 160. The accuracy and error
value of the positioning part 140 can be inspected by com-
paring the coordinate value of the blind hole 163 in the
image with the actual coordinate value of the blind hole
163 on the inspection part 160, and the positioning part
140 is calibrated based on the inspection result.

[0088] The blind holes 163 are provided on the inspection
part 160, so that accuracy of the welding apparatus 100 posi-
tioning the welding points on the to-be-welded object can be
inspected and calibrated.

[0089] Refer to FIG. 7, which shows a vertical structure of
an inspection part 160 in the welding apparatus 100 accord-
ing to an embodiment of this application. According to some
embodiments of this application, the inspection part 160 is
rectangular, the positioning through holes 162 include a first
through hole 1621, a second through hole 1622, a third
through hole 1623, and a fourth through hole 1624. The
blind holes 163 include a first blind hole 1631 closest to
the first through hole 1621 with a distance of 1, a second
blind hole 1632 closest to the second through hole 1622 with
a distance of 1, a third blind hole 1633 closest to the third
through hole 1623 with a distance of 1, and a fourth blind
hole 1634 closest to the fourth through hole 1624 with a
distance of 1, where 1, > 1, =1, > 1,.

[0090] When the to-be-welded object is the battery hous-
ing, the distance 1, between the second through hole 1622
and the second blind hole 1632 and the distance 1. between
the third through hole 1623 and the third blind hole 1633 are
set to theoretical distances between positioning holes and
poles on a battery end plate of an actual product. Consider-
ing the product volatility and possible errors between the
positioning holes and poles in the battery end plate, the dis-
tance 1, between the first through hole 1621 and the first
blind hole 1631 is set larger than 1, the distance 1, between
the fourth through hole 1624 and the fourth blind hole 1634
is set less than 1, so that the inspection part 160 is compa-
tible with possible error fluctuations in the actual product
during the inspection, thereby making the inspection result
more accurate and effective.
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[0091] According to an error range in the actual produc-
tion, in some embodiments, 0 <1, -1, <2mmand 0 <1, -1,
< 2 mm, so that the inspection part 160 adapts to the error
range of the product.

[0092] Likewise, when multiple blind holes 163 are pro-
vided on the inspection part 160, distances between the
blind holes 163 can be set accordingly based on theoretical
distances and error range of the welding points on the to-be-
welded object.

[0093] In conclusion, it should be noted that the above
examples are merely intended for describing the technical
solutions of this application but not for limiting this applica-
tion. Although this application is described in detail with
reference to the foregoing examples, persons of ordinary
skill in the art should understand that they may still make
modifications to the technical solutions described in the
foregoing examples or make equivalent replacements to
some or all technical features thereof without departing
from the scope of the technical solutions of the examples
of this application. They should all be covered in the scope
of claims and summary in this application. In particular, as
long as there is no structural conflict, the various technical
features mentioned in the embodiments can be combined in
any manners. This application is not limited to the specific
embodiments disclosed in this specification, but includes all
technical solutions falling within the scope of the claims.

What is claimed is:
1. A welding apparatus, comprising:
a body portion;
awelding part, disposed on the body portionand configured
to weld welding points on a to-be-welded object; and

adistance measuring part, disposed on the body portionand
located on a side of the body portion that faces the weld-
ing part, and configured to measure defocus amounts
from the welding points on the to-be-welded object to
the welding part;

wherein the welding part and the distance measuring part

are aligned to different ones of the welding points at a
same time, so that the welding part and the distance mea-
suring part simultaneously perform welding and distance
measurement on the different ones of the welding points.

2. The welding apparatus according to claim 1, wherein:

the distance measuring part comprises multiple distance

meters, wherein the multiple distance meters are config-
ured to simultaneously perform distance measurement
on multiple welding points on the to-be-welded object;
and

the welding part is configured to perform welding on the

multiple welding points that have been measured by the
multiple distance meters.

3. The welding apparatus according to claim 2, wherein the
distance measuring part further comprises a position adjust-
ment component, and the multiple distance meters are all dis-
posed on the position adjustment component.
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4. The welding apparatus according to claim 3, wherein the
position adjustment component comprises a first slide rail and
a second slide rail that are disposed perpendicular to each
other, wherein the first slide rail is fastened on the body por-
tion, the second slide rail is slidably disposed on the first slide
rail, and the distance meters are slidably disposed on the sec-
ond slide rail.

5. The welding apparatus according to claim 1, wherein a
positioning part is disposed on the body portion.

6. The welding apparatus according to claim 1, wherein a
blowing part is disposed on the body portion.

7. The welding apparatus according to claim 1, further
comprising:

aninspection part, wherein the inspection part is configured

to inspect and calibrate the distance measuring part.

8. The welding apparatus according to claim 7, wherein a
step-like structure is disposed on the inspection part.

9. The welding apparatus according to claim 8, wherein
positioning through holes are provided at corners of the
inspection part.

10. The welding apparatus according to claim 9, wherein
the inspection part is further provided with blind holes.

11. The welding apparatus according to claim 10, wherein:

the inspection part is rectangular;

the positioning through holes comprise a first through hole,

a second through hole, a third through hole, and a fourth
through hole; and

the blind holes comprise a first blind hole closest to the first

through hole with a distance of 1,, a second blind hole
closest to the second through hole with a distance of 1,
a third blind hole closest to the third through hole with a
distance of 1., and a fourth blind hole closest to the fourth
through hole with a distance of 1 ; and

L >, =1.>1,

12. A welding device, comprising:
awelding apparatus comprising:
a body portion;
awelding part, disposed on the body portion and config-
ured to weld welding points on a to-be-welded object;
and
a distance measuring part, disposed on the body portion
and located on a side of the body portion that faces the
welding part, and configured to measure defocus
amounts from the welding points on the to-be-welded
object to the welding part;
wherein the welding part and the distance measuring part
are aligned to different ones of the welding points at a
same time, so that the welding part and the distance
measuring part simultaneously perform welding and
distance measurement on the different ones of the
welding points.
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