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ABSTRACT

Rolled lip for rope shovel machine buckets and for excavator buckets of

high hardness and improved weldability. It is folded and used in buckets with

capacities above 25 m3. The lip is made of rolled steel plates of up to 3,000 mm
wide and 12,000 mm long and up to 250 mm thick, wherein the steel has flow
characteristics between 600 and 900 MPa. The noses and holes used to build

the lip are drilled and the shape of the noses Is provided by templates or gauges.

Manufacturing method thereof.
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ROLLED AND FOLDED LIP AND MANUFACTURING METHOD THEREOF

TECHNICAL FIELD

The invention is related to the field of components for earthmoving

> equipment, specifically a large rolled and folded lip for excavator bucket, and to a

method for manufacturing it.

DESCRIPTION OF THE PRIOR ART

Today's bucket lips for rope shovel machines and front excavators or

special backhoes, for capacities above 25 m3, are manufactured cast, resulting in

10 1.0 that said lips' material typically has a hardness of about 240 HB and low
weldability that makes repairs difficult, factors affecting the durability and ease of

repair tasks.

In the state of the art, there are patent documents related to lips for

backhoes; we can mention, for example, document CA2319619A1, showing a lip

15 whose ends are curved, the lip has two rolled steel plates and an additional plate
welded to said lip, there is mention of a method to obtain a folded curved lip like

the one proposed by the invention.

Another application related to lips for backhoes is US2005241195, which
also discloses a lip with curved edges, there is also no mention of a method to

20  obtain a rolled lip by folding.

Finally, we can mention the Canadian application CA2798174, which
discloses a rolled lip; in this case, the lip is straight so the folding process is not

used
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SUMMARY OF THE INVENTION

The invention comprises a rolled lip that has a higher weldability and is
more resistant because it is made of rolled stainless steel and is used for
excavator buckets, the lip obtained is of high hardness and improved weldability,

it is folded and used in buckets with capacities above 25 m3., said lip is made of
rolled steel plates of up to 3,000 mm wide and 12,000 mm long and up to 250
mm thick and wherein said steel has flow characteristics between 600 and 900
MPa, the lip’s holes and noses are drilled using roughing, machining, drilling,

grinding and oxy-cutting tools. The width, height and shape of the noses are

provided by templates or gauges.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 shows a rolled steel plate with folding lines which has not been folded.
Figure 2a shows the folding to curve the plate which is unfolded.

Figure 2b shows the folding to curve the plate after a first folding.
Figure 2¢ shows the folding to curve the plate after a second folding.

Figure 3 shows a plate that is folded and ready for the drilling step.
Figure 4 shows a die.
Figure 5a shows a first template to provide the width ana shape of the nose.

Figure 5b shows a second template to give the thickness and shape of the nose.
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Figure Ba shows how the first template is used to provide the width and shape of

the nose.

Figure 6b shows how the second template is used to provide the thickness and

shape of the nose.

Figure 7 shows a schematic view of the finally shaped plate, obtaining the folded

lip with its noses and other holes.

Figure 8 shows a type of lip that may be obtained with this invention.

Figure 9 shows another type of lip that may be obtained with this invention.
Figure 10 shows another type of lip that may be obtained with this invention.

Figure 11 shows an example of wear-resistant steel plates installed on the lip.

DETAILED DESCRIPTION OF THE INVENTION

The proposed invention discloses a method to obtain a large rolled and

folded lip, that is, a lip for buckets, rope shovels and front excavators or
backhoes over 25 m3. The lip in question is obtained from a rolled steel plate (1)
of a predetermined thickness with the approximate width and height dimensions
of the lip to be obtained. The proposed invention may use rolled steel plates (1)
up to 3,000 mm wide and 12,000 mm long with thicknesses up to 250 mm and a

flow stress of 600-900 MPa and weighing between 7-14 tons. To obtain a

finished lip, some steps must be followed: first, folding lines (2) are marked on
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both sides of the plate (1) as shown in Figure 1, these lines (2) are used to apply
a folding pressure on them by a punch (13) and a die (4) located on a press. 10
best illustrate, Figures 2a, 2b and 2c show the steps of folding a rolled steel piate
(1) at one end. Figure 2a shows the first folding where the pressure of the punch
(13) is applied on one of the lines (2) on the plate in which no folding has yet
been made, for this, the plate is supported below by the two edges (9) of the die
(4) which are separated by a distance A which depends on the design and
dimensions of the die (4) for each lip to be folded, by applying a pressure of the
punch (13) until a certain predetermined depth, the plate is curved in the section
where it was between the two edges (5) of the die (4), as shown in Figure 2b,
then the plate (1) moves to the left of the figure, as shown in the same Figure 2b,
until placing the punch on a new folding line and the edges (5) of the die (4) on
another location, having placed the punch on this second folding line, pressure Is
applied resulting in a new folding, as shown in Figure 2c. For the purposes of
illustration, in this case, only two foldings of this process are shown, a process
which is carried out at all steps as necessary to achieve the desired curvature.
Depending on the dimensions and material of the plate (1) the number of
lines (2) may vary, and consequently the number of foldings necessary to
achieve the desired curvature, which can be at the ends, as shown in Figure 2c,
or on the entire plate, having different folding radii along the plate. It is also
necessary to consider that, according to these dimensions and material of the lip,

other factors may vary too, such as the depth of folding with the punch and

especially the dimensions of the die, in its length (L), width (W) and height (H),
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depending on the case, it is estimated that the weight of the die is 2-3 times the
weight of the lip. Once one side of the plate (1) has been finished, where the
curvature has been achieved by necessary folding, the plate (1) Is rotated 180°
and the folding process is started using the folding lines of the other end of the
plate (1) to finally achieve a curved plate at its ends (3), as shown in Figure 3.

Once the process of folding the plate (1) is finished, this is placed as
shown in the same Figure 3, so as to be able to drill, on one if its edges, the
noses (6) where the lip's adapters and/or teeth, as may be the case, will be
subsequently located, also in this step, holes (8) may be made on the plate, in
case of being necessary for final use. The process of drilling and perforating the
plate is carried out using tools such as roughing, machining, drilling, grinding and
oxy-cutting tools.

In a first step, oxy-cutting is applied to obtain a recessed edge (/)
projecting toward the edges of the plate (1) and between the noses (6), a profile
s thus obtained where an approximate shape of the noses (6) and the recessed
edge (7) is achieved, finally, a final shape of the lip’s flow edge is obtained by the

drilling process.

The drilling process is basically a process of machining and/or processing

with manual tools where, besides the roughing, machining, drilling, grinding and

oxy-cutting tools, templates (9, 11) are used, as shown in Figures 5a and 5b,

which serve as gauges for shaping the nose (6) with respect to its width, height

and thickness, and making the holes (3).
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As shown in Figure 5a, there is a first template or gauge (9) for dnlling,
which is used to provide the width, height and shape of the nose, placing the first
template or gauge (9) in said nose, as shown in Figure 6a, Figure 6a also shows
a nose that has not been drilled and machined (15), and a nose that is in the
process of being drilled and machined (16), in this case, work is made using
manual tools, placing said that template or gauge (9) on the nose until the cavity
(10) of the template or gauge (9) fits the shape of the nose (6). Once a nose (6)
is finished, the process continues to work on the next nose (6) until it fits again
the shape of the cavity of the template or gauge (9); the process is repeated until
finishing all noses (6) required by the design.

As shown in Figure 5b, there is a second template or gauge (11) used to
provide the shape and thickness of the nose (6), in this case, work is also made
using manual tools, placing the second template or gauge (11) on the tooth until
the cavity (12) of the template or gauge (1 1) fits the shape of the nose (6). Once
a nose is finished, the process continues to work on the next nose (6) until 1t fits
the shape of the cavity of the template or gauge (11): the process is repeated
until finishing all noses (6) required by the design. Noses may be different from
each other, in which case there is more than one set of templates.

Then, all the necessary holes (8) are made on the plate, providing
adequate finish, also using the roughing, machining, drilling, welding or grinding
tools.

Finally, a wear-resistant hardened steel layer is installed, which can

extend the life of the component. This steel layer on standard cast lips is part of
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the base material, thus, with the same or a lower weight and with the same

thickness of the steel the lip obtains a surface more resistant to abrasion than

cast.

Figure 8 shows a type of lip in which curving of the plate (1) is possible, In
5 this case, drilling of the noses (6) is also carried out, as described above, and

once the process of folding and drilling 1s finished, the side edges (14) are

welded to the plate (1).

Figure 9 and 10 show other types of lips that may be made by means of

the method described.

10 Figure 11 shows a lip with the hardened steel layer installed.
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WHAT IS CLAIMED

1. A rolled lip with high hardness and improved weldability for buckets of rope shovels

and excavators wherein the rolled lip:
1S folded;
15 for buckets with capacities above 23 m’;
is manufactured with a single rolled steel plate up to 3,000 mm wide and 12,000
mm long and up to 250 mm thick and having a flow stress between 600 and 900 MPa;
includes noses and holes that are drilled; and

the shape of the noses is obtained with templates or gauges.

2. The rolled lip according to claim 1, wherein the rolled lip is folded using a press with a

punch and a die 1n steps.

3. The rolled lip according to claim 2, wherein the press has a capacity of at least 1,600

tons.

4. The rolled lip according to claim 2, wherein a weight of the die is 2-3 times a weight of

the lip.

5. The rolled lip according to claim 1, wherein the noses and holes are made using

roughing, machining, drilling, grinding and oxy-cutting tools.

6. The rolled lip according to claim 1, wherein a width, a height and a shape of the noses

are provided by at least one first template or gauge.

7. The rolled lip according to claim 1, wherein a thickness and a shape of the noses are

provided by at least one second template or gauge.

CA 2881186 2018-01-05



8. A method for manufacturing a rolled lip with a high hardness and improved
weldability for buckets of rope shovels and excavators comprising the steps of:
a) providing a single rolled steel plate;

b) providing a press with a punch and a die;

5 c) marking on two opposite sides or along the rolled steel plate locations for
folding;
d) placing one of the marks facing the punch of a press and between sides of the
die;
¢) applying pressure with the punch until a predetermined curvature 1s obtained;
10 f) raising the punch;

g) moving the plate to position the punch on a second mark;
h) applying pressure with the punch until a predetermined curvature 1s obtained;
1) moving and applying pressure with the punch of the press until folding on all
remaining marks is estimated to obtain a desired curvature of one side ot the plate;
15 j) raising the punch and rotating the rolled steel plate by 180° with respect (o a
length of the rolled steel plate so as to start folding on an opposite side of the plate;
k) repeating steps from point €) to 1);
1) placing the folded rolled steel plate for drilling;
m) drilling an edge recessed between noses and projected onto curved edges
20 n) drilling the noses with at least one of roughing, drilling, grinding, or oxy-
cutting tools and templates or gauges to obtain a height, a length, and a width of each
nose;
0) making at least onc holc 1n the plate;
p) machining the holes with at least one of roughing, machining, drilling,
25  grinding, or oxy-cutting tools; and

q) installing a hardened steel layer on a surface of the rolled lip.

CA 2881186 2018-01-05
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Figure 1
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