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(54) MATERIAL ADDITIVE MODULE AND A METHOD OF RENEWING MATERIAL IN WORN AREAS 
FOR GROUND MOVING PARTS

(57) A method of adding at least one wear protection
region to a ground moving part comprising the steps of:
providing a pre-use 3D image of the part; 3D scanning
the geometry of the part after use to provide an after-use
3D image; comparing the after-use 3D image to the
pre-use 3D image; calculating and identifying the posi-
tions and areas of one or more worn areas; selectively
adding at least one wear protection region to or adjacent
to the one or more worn areas on the part. Also, a module

for selectively applying at least one wear protection re-
gion to a ground moving part for renewing wear resist-
ance comprising: a 3D scanning device for producing an
after-use 3D image and optionally also a pre-use 3D im-
age; a computer system for comparing the pre-use 3D
image and the after-use 3D image and processing the
data to identify one or more worn areas; a wear protection
additive
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Description

Field of invention

[0001] The present invention relates to a module and
a method for the renewal of worn surfaces using a wear
protection additive process, for example using laser clad-
ding, although not exclusively, especially to a method of
renewal of worn surfaces on ground moving parts, such
as ground engaging tools, loader buckets or truck tubs.

Background art

[0002] Ground moving parts, such as buckets and
ground engaging tools (GET), which are replaceable
wear parts that are typically attached to the front lip or
edge of the bucket, are subjected to high impact forces
and operate in a highly abrasive environment and there-
fore wear out or become damaged during use. Therefore,
these parts require regular replacement. However, re-
placing these parts is expensive, time consuming and
usually required to be done in a workshop to ensure ac-
curacy and quality of reconstruction. Downtime of equip-
ment also adds to loss of productivity and increased op-
erating costs to a business. Wear is particularly pro-
nounced at a leading edge of the bucket, where ground
engaging tools such as adaptors and teeth are used to
penetrate matter being dug, wear is also found at bucket
corners and heels.
[0003] One option to increase the wear resistance of
the ground moving parts is to add a cladding of a harder
material to areas that are most prone to wear, for example
this could be done with a laser. Light weight buckets,
which may be used for battery operated systems, are
also especially prone to wearing fast due to the reduction
in material, therefore the addition of a cladding layer on
this type of bucket is particularly useful to increase the
lifetime without adding excessive additional weight. This
provides parts having both high interior toughness and
a hard outer layer. However, cladding requires sending
the parts to specialist facilities and so this is infrequently
done and typically just applied once of the start of the
lifetime of the part. If a hard-facing layer is applied over
a large area the part will need to be pre-warmed before-
hand in order to prevent cracking.
[0004] Therefore, the problem to be solved is how to
increase the wear resistance and lifetime of the parts, in
a way that is cost and time efficient and does not add
unnecessary additional weight.

Summary of the Invention

[0005] It is an objective of the present invention to pro-
vide a method and module that can be used on site to
continually renew the wear resistance of ground moving
parts in a cost and time efficient way without adding un-
necessary extra weight to the part.
[0006] The objectives are achieved by providing a

method and module according to the claims of the
present application.
[0007] According to a first aspect of the present inven-
tion there is provided a method of adding at least one
wear protection region to a ground moving part compris-
ing the steps of:

- providing a pre-use 3D image of the part;
- 3D scanning the geometry of the part after use to

provide an after-use 3D image;
- comparing the after-use 3D image to the pre-use 3D

image;
- calculating and identifying the positions and areas

of one or more worn areas;
- selectively adding at least one wear protection region

to or adjacent to the one or more worn areas on the
part;

[0008] The pre-use 3D image may be provided from
an original CAD drawing or equivalent or by scanning the
part before use using a 3D scanner. The after-use 3D
image is providing by 3D scanning the part after use using
a 3D scanner. A computer system is used to compare
the after-use 3D image to the pre-use 3D image. The
computer system is also used to calculate and identify
the positions of one or more worn areas. By selectively
adding at least one wear protection region adjacent to
the one or more worn areas on the part this means only
localized regions have the wear protection added in only
the volume required.
[0009] Advantageously, this provides a method to be
able to continually renew wear protection on the ground
moving part. It is especially beneficial to be able to apply
the wear protection region(s) only where it is really need-
ed and only in the volume required as this keeps costs
down and the weight of the equipment down, for example
this is important for battery operated equipment where a
lightweight bucket is important to preserve energy.
[0010] Preferably, the part is a bucket or ground en-
gaging tool (GET). Advantageously, GET parts and buck-
ets, especially the side plates of the buckets are exposed
to highly abrasive material and therefore suffer with high
wear. Therefore, the ability to be able to provide a re-
newed cladding layer on a frequent basis will significantly
increase the lifetime of the parts and overall reduce costs.
If the lip of the bucket is clad, it may also remove the
need to use GET parts altogether, which would provide
even greater cost savings. This method could be used
for any part that is made from steel or structural metal
that are not dimensionally limited to a tight tolerance. For
example, but not limited to, this method could be applied
to protective side wings which are used to protect ma-
chine frame against tunnel side collision abrasive wear;
for rubber repair or where there has been tyre damage.
[0011] In one embodiment, the wear protection region
is in the form of an added material. Advantageously, ma-
terial can be applied to in precise geometry, position and
volume as required. The properties of the material cho-
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sen can be selected to meet requirements.
[0012] In one embodiment, the added material used
for the wear protection region is cemented carbide. Ad-
vantageously, cemented carbide provides a high hard-
ness cladding with high wear resistance.
[0013] In one embodiment, the material applied is plas-
tic or other elastomer material. Plastic or other elastomer
materials are beneficially applied to areas such as the
damper box on a ground moving tool in order to protect
its rubber lining.
[0014] In one embodiment, the wear protection region
is in the form of a weldable wear piece, such as a choky
bar.
[0015] In one embodiment, the wear protection region
is a heat-treated zone. The heat-treated zone will have
enhanced wear resistance.
[0016] Preferably, there is additionally a cleaning step
before applying the material. The cleaning step could be
done to remove dirt from the part. This would typically be
done in a separate module, for example using high pres-
sure water before 3D scanning to get the after-use 3D
image. Additionally, or alternatively, there could be a
cleaning step before the material is applied to remove
paint and rust, for example this could be done using the
laser from the material application system.
[0017] In one embodiment, the wear information is col-
lated and used to determine the combination of type(s)
and position(s) of wear protection region(s) added to the
part. Advantageously, this will enable improvements to
be made ground moving part for example by adding an
increased volume of material beyond the profile of the
part from the pre-use image to form a more effective wear
resistance layer at the locations on the part that are most
exposed to wear in a way that is bespoke to the type of
ground being moved and the type of operation being per-
formed. This could also be used to forecast future poten-
tial wears based in other similar situations and provide a
preventive solution rather than a passive solution.
[0018] A second aspect of the present invention is a
module for selectively applying at least one wear protec-
tion region to a ground moving part for renewing wear
resistance comprising:

- a 3D scanning device for producing an after-use 3D
image and optionally also a pre-use 3D image;

- a computer system for comparing the pre-use 3D
image and the after-use 3D image and processing
the data to identify one or more worn areas;

- a wear protection additive system for selectively ap-
plying at least one wear protection region to or ad-
jacent to only the one or more worn areas in the
required volume.

[0019] The computer system will also inform the oper-
ator about where the wear has occurred and what clad-
ding has been added. This data, which shows the wear
areas during the life of the equipment, can help the design
centre to optimize the design going forward.

[0020] Optionally, the module may additionally com-
prise a support system for holding the ground moving
part in position and aligning the part with the 3D scanning
device and / or material application system. The support
system may be static or moveable.
[0021] Preferably, the module further comprises an au-
tomated movement system for positioning the material
application system at the one or more worn areas. Ad-
vantageously, this improves the speed and accuracy of
the material application. The automated movement sys-
tem could, for example, be a robotic arm or gantry or any
other suitable system. A further advantage of the auto-
mated movement system is that material can be added
to alternately between different small areas in short
bursts so that heating up and cracking of the part is avoid-
ed.
[0022] Alternatively, the material application system is
moved manually to and between the one or more worn
areas on the part that have been identified by the com-
puter system. Advantageously, this is a cheaper alterna-
tive which in some cases may be more reliable. Alterna-
tively, the material application system may be semi-au-
tomatic or adjustable between automatic and manual.
[0023] Preferably, the 3D scanning device used to pro-
duce the after-use 3D image and optionally also the pre-
use 3D image is a 3D scanner, machine vision, LIDAR
or structured light. Advantageously, these methods are
able to provide automated inspection with high precision
in a time efficient manner. The 3D scanning of the ge-
ometry could be done automatically or manually.
[0024] In one embodiment, the material application
system is a laser. Advantageously, using a laser means
that the base material of the tool is not heated and there-
fore its properties are not affected. Further, using a laser
means that pre-warming of the part is not necessary.
Typically, a fiber laser is used, but any other suitable
laser could be used, such as C02, YAG or Diode.
[0025] In one embodiment, the wear protection addi-
tive system is a heating device and optionally also a water
quenching device. This system can be used to form heat
treated zones. Preferably, the module further comprises
a transportable container for housing the 3D scanning
device, the computer system, the wear protection addi-
tive system, optionally also the automated movement
system. For example, this could be sea marine container.
Advantageously, this enables the module to be easily
transported by ship or road to the desired location so that
the operation can be performed on site, which makes the
process more cost efficient and time efficient.
[0026] In one embodiment, the computer system is
connected to a database for collating wear information
and calculating the combination of type(s) and position(s)
of wear protection region(s) to be added to the part. For
example, the optimal combination and position of wear
protection region(s) added can be calculated taking into
account the balance of cost, weight and wear protection
required. Artificial intelligent could be used to aid this
process. Advantageously, this will enable improvements
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to be made to the ground moving part for example by
adding an increased volume of material beyond the pro-
file of the part from the pre-use image to form a more
effective wear resistance layer at the locations on the
part that are most exposed to wear in a way that is be-
spoke to the type of ground being moved and the type
of operation being performed. This could also be used
to forecast future potential wears based in other similar
situations and provide a preventive solution rather than
passive solution.

Brief description of drawings

[0027] A specific implementation of the present inven-
tion will now be described, by way of example only, and
with reference to the accompanying drawings in which:

Figure 1 is a schematic drawing of the module.

Figure 2 is a flow diagram of the method.

Detailed description of preferred embodiment of the in-
vention

[0028] Figure 1 shows a ground moving part 4, in this
case a bucket on a loader, but it could be any other ground
moving part, for example a ground engaging tool (GET),
which has been positioned in a module 20. The module
20 is designed to enable the selective application of a
wear protective region 2 to a ground moving part 4 for
renewing its wear resistance. The part 4 would typically
be driven into the module 20, however it could be posi-
tioned in place by any other suitable means. The part 4
is supported in the correct position using a support sys-
tem 24. The support system 24 may be static or adjust-
able in position. The module 20 comprises a 3D scanning
device 8 for scanning the part in order to produce a 3D
model of the part 4. The 3D scanning device 8 could be
3D scanner, machine vision, LIDAR or structured light or
any other device suitable for scanning the 3D geometry
of the part 4. The 3D scanning device 8 is connected to
a computer system 12 which is capable of processing
the data from the 3D scanning device 8. Optionally, the
computer system 12 may also be connected to a data-
base 26 for storing data which can be used to learn more
about how the part 4 is wearing. This data may then be
useful for development of the design of the parts and /
or for identifying areas where additional wear protection
is required. The computer system 12 is also connected
to a wear protection additive system 16 which is capable
of adding material, weldable wear part or heated-treated
zone to selective areas on the part 4. Typically, the wear
protection additive system 16 is a laser, most commonly
a fibre laser. Other types of lasers could also be used,
such as C02, YAG or Diode. Alternatively, the wear pro-
tection additive system 16 could be plasma or gas flame
cladding, MIG, MAG or rod welding or any other suitable
system. Alternatively, the wear protection additive sys-

tem 16 could be a heating device and optionally also a
water quenching device which would be used to provide
a heat-treated zone. The positioning of the wear protec-
tion additive system 16 relative to the different areas on
the surface of the part 4 may either be controlled manually
or using an automated movement system 18, such as a
robotic arm or a gantry. Preferably, the support system
24, the 3D scanning device 8, the computer system 12,
the wear protection additive system 16, including the au-
tomated movement system 18 if being used, are all con-
tained inside a transportable container 22, for example
a marine container. The database 26 may be external to
the transportable container 22. The module 20 enables
the identification of one or more worn areas 14 on the
part 4, so that a wear protective region 2 can be selec-
tively applied to the one or more worn areas 14, without
the need to apply the wear protection over the whole of
the part 4. In other words, the wear protection region 4
is able added only the identified one or more worn areas
14.
[0029] Figure 2 shows a flow diagram for the steps
involved in the method of adding a wear protective region
2 to the ground moving part 4 selectively to the one or
more worn areas 14.
[0030] In a first step 30, a pre-use 3D image 6 of the
part 4 is provided or if this is not available, then the 3D
scanning device 8 will scan the part 4 before it has been
used and worn in order to produce the pre-use 3D image
6.
[0031] In a second step 32, the part 4 is scanned after
use, once worn, using the 3D scanning device 8 in order
to produce an after-use 3D image 10 of the part 4.
[0032] For both the first step 30 and the second step
32, the part 4 may be positioned in place by driving the
part 4 to the module 20 and positioning the part 4 on the
support system 24 so that is can be reached by both the
3D scanning device 8 and the wear protection additive
system 16. The part could be positioned in place by any
other suitable means and could be supported in the ap-
propriate position by any other suitable means. For both
the first step 30 and the second step 32 the 3D scanning
device 8 may either be manually or automatically move-
able.
[0033] In a third step 34, the computer system 12 com-
pares the after-use 3D image 10 to the pre-use image 6
and calculates and then identifies the position and areas
of the one or more worn areas 14 on the part 4. Not only
are the positions of the one or more worn areas 14 iden-
tified, but also the amount of material lost and the extent
to which the part 4 has been worn are recorded. If the
computer system 12 is connected to a database 26, then
this information will also be stored and analysed.
[0034] In a fourth step 36, the wear protection additive
system 16 selectively applies the wear protective region
2 to only the one or more worn areas 14 and only in the
volume proportion to the material lost calculated by the
computer system 12 from comparison of the after use
image 10 and the pre-use image 6.
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[0035] The wear protection additive system 16 is pref-
erably operated using an automated movement system
18, such as a robotic arm or a gantry. The automated
movement system 18 will be capable of moving the wear
protection additive system 16 to the one or more worn
areas 14 as identified by the computer system 12 in the
desired manner. For example, in order to avoid the build
up of heat in localized region, which could cause crack-
ing, the automated movement system 18 may move the
wear protection additive system 16 to alternating regions,
applying just a small volume of the wear protective region
2 required to a first worn area 14, then moving to a second
worn area 14, then back to the first worn area 14 etc,
until the required volume of wear protective region 2 has
been added. Alternatively, the wear protection additive
system 16 could be moved to the identified worn area(s)
14 manually.
[0036] The wear protection additive system 16 is typ-
ically, but not limited to, a laser. In laser cladding, the
laser beam is defocused on the part 4 with a selected
spot size. The powder coating material 4 is carried by an
insert gas through a powder nozzle into the melt pool.
The laser optics and power nozzle are moved across the
surface of the part 4 to deposit single tracks, complete
layers or even high-volume build ups. Typically, a fiber
laser is used, but any other suitable laser could be used,
such as C02, YAG or Diode. Laser cladding can be ap-
plied quickly, and it is also possible for other maintenance
works, which don’t require moving of machine, to be done
at same time, for example checking of systems. There-
fore, this is a highly efficient operation. Alternatively, the
wear protection additive system 16 could be plasma or
gas flame cladding, MIG, MAG or rod welding or any
other suitable system. Alternatively, the wear protection
additive system 16 could be a heating device and option-
ally also a water quenching device.
[0037] The wear protection region 4 added will typically
be a material. Typically, the material will have a higher
hardness than the base material used in the part 4, so
that a hardfaced layer is formed. The preferable material
added is tungsten carbide. Alternatively, the material
could comprise stillites, cobalt based materials, carbide
powders or any other high wear resistance material, se-
lected for the specific application and working environ-
ment. The material applied can be selected to meet cus-
tomer needs and budget. Different cladding materials
could be used in different areas on the same part 4 to
meet specific performance requirements. The wear pro-
tective region 2 chosen will be based on a balance be-
tween wear resistance characteristic requirements, such
as hardness, and cost. Alternatively, the material applied
could be plastic or other elastomer material. Plastic or
other elastomer materials are beneficially applied to ar-
eas such as on the damper box on a ground moving tool
4 in order to protect its rubber lining. Alternatively, the
wear protection region 4 could be a weldable wear part,
such as a choky bar or a heat-treated zone. The weldable
wear part may be positioned by using a gripper to pick

up the weldable wear part and then a robotic arm may
be used to locate the weldable wear part in the desired
location, on or next to the one or more worn areas, then
a welding arm may then be used to weld the weldable
wear part in position.
[0038] Cleaning of the part 4 may also be required. A
cleaning step may be done before applying the wear pro-
tection zone 2. The cleaning step could be done to re-
move dirt and from the part 4. This would typically be
done in a separate module (not shown), for example us-
ing high pressure water, before 3D scanning to get the
after-use 3D image 10. Additionally, or alternatively,
there could be a cleaning step before the material 4 is
applied to remove paint and rust, for example this could
be done using the laser in the wear protection additive
system 16.
[0039] This process could be applied to parts 4 which
are new and become worn or could be applied to parts
4 which were already word as long as a pre-use image
6 is available, for example from a CAD model drawing.
[0040] It is also possible for the computer system 12
to be connected to a database 26, which is able to collate
all the wear information. This will enable the user to iden-
tify potential design improvements to the part 4 and / or
to identify areas on the part 4 that would benefit from the
addition of a higher volume of material 2, beyond the
original profile of the part 4 before use, in order to provide
increased wear protection in the areas that need it most.
The computer system 12 and / or the database 26 may
also have artificial intelligence capability. The database
26 could be located externally of the transportable con-
tainer 22.

Claims

1. A method of adding at least one wear protection re-
gion (2) to a ground moving part (4) comprising the
steps of:

- providing a pre-use 3D image (6) of the part (4);
- 3D scanning the geometry of the part (4) after
use to provide an after-use 3D image (10);
- comparing the after-use 3D image (10) to the
pre-use 3D image (6);
- calculating and identifying the positions and
areas of one or more worn areas (14);
- selectively adding at least one wear protection
region (2) to or adjacent to the one or more worn
areas (14) on the part (4);

2. The method according to claim 1, wherein the part
(4) is a bucket or ground engaging tool (GET).

3. The method according to claim 1 or 2, wherein the
wear protection region (2) is in the form of an added
material.
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4. The method according to any claim 3, wherein the
added material used for the wear protection region
(2) is cemented carbide.

5. The method according to claim 3, wherein the added
material used for the wear protection region (2) is
plastic or other elastomer material.

6. The method according to claim 1 or 2, wherein the
wear protection region (2) is in the form of a weldable
wear piece.

7. The method according to claim 1 or 2, wherein the
wear protection region (2) is a heat-treated zone.

8. The method according to any of the previous claims,
wherein there is additionally a cleaning step before
applying the at least one wear protection region (2).

9. The method according to any of the previous claims
wherein the wear information is collated and used to
determine the combination of type(s) and position(s)
of wear protection region(s) (2) added to the part (4).

10. A module (20) for selectively applying at least one
wear protection region (2) to a ground moving part
(4) for renewing wear resistance comprising:

- a 3D scanning device (8) for producing an after-
use 3D image (10) and optionally also a pre-use
3D image (6);
- a computer system (12) for comparing the pre-
use 3D image (6) and the after-use 3D image
(10) and processing the data to identify one or
more worn areas (14);
- a wear protection additive system (16) for se-
lectively applying at least one wear protection
region (2) to or adjacent to the one or more worn
areas (14) in the required volume.

11. The module (20) according to claim 10, further com-
prising an automated movement system (18) for po-
sitioning the wear protection additive system (16) at
the one or more worn areas (14).

12. The module (20) according to claim 10 or 11, wherein
the 3D scanning device (8) used to produce the after-
use 3D image (10) and optionally also the pre-use
3D image (6) is a 3D scanner, machine vision, LIDAR
or structured light.

13. The module (20) according to any of claims 10-12,
wherein the wear protection additive system (16) is
a laser.

14. The module (20) according to any of claims 10-12,
wherein the wear protection additive system (16) is
a heating device.

15. The module (20) according to any of claims 10-14,
further comprising a transportable container (22) for
housing the 3D scanning device (8), the computer
system (12) and the wear protection additive system
(16).

16. The module (20) according to any of claims 10-15,
wherein the computer system (12) is connected to a
database (26) for collating wear information and cal-
culating the combination of type(s) and position(s)
of wear protection region(s) (2) to be added to the
part (4).

9 10 



EP 4 050 161 A1

7



EP 4 050 161 A1

8

5

10

15

20

25

30

35

40

45

50

55



EP 4 050 161 A1

9

5

10

15

20

25

30

35

40

45

50

55


	bibliography
	abstract
	description
	claims
	drawings
	search report

