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(54) Wear-resistant, impact-resistant excavator bucket manufactured by casting and

manufacturing method thereof

(57) Disclosed herein are a wear-resistant, impact-
resistant excavator bucket manufactured by casting and
a manufacturing method thereof. The excavator bucket
is manufactured by: making a wooden or metallic casting
pattern having the same shape as that of the bucket;
inserting the casting pattern into a molding box and sub-

jecting the inserted pattern to sand casting using molding

sand so as to form a sprue; taking out the pattern from
the molding box to form a mold cavity; heating an ingot,
comprising a silicon (Si)-chromium (Cr)-manganese
(Mn) alloy as a base, bromine (B) and the balance of Fe
and unavoidable impurities, at a temperature of
1600-1650 °C, and pouring the heated ingot into the mold
cavity; solidifying the poured ingot and separating the
upper mold portion and the molding box from the solidi-

fied ingot, thus producing a sand-cast bucket; charging

the sand-cast bucket into an electric furnace, heating the
charged bucket at a temperature of 900-1100 °C, and
quenching the heated bucket in cold water; subjecting
the coupling part of the quenched bucket to boring, face
milling, drilling and tapping, such that the bucket can be
coupled to an excavator body; assembling parts, bush-
ings, pins and bolts, to the coupling part; and washing,
drying and painting the assembled bucket.

[fig.1]
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Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present invention relates to a wear-resist-
ant, impact-resistant excavator bucket, which is manu-
factured by casting, can be used for a long period of time
without being broken, and is mainly used to quarry ag-
gregates and stones (for example, to excavate rocky
mountains, consisting mainly of rock layers, or rocks, to
select garden stones), pull rocks, carry rocks and load
rocks in trucks, as well as a manufacturing method there-
of.

Background of the Related Art

[0002] AsshowninFIGS.6and 7, anexcavatorbucket
1 according to the prior art comprises a back plate 2, left
and right side plates 3 attached to the left and right sides
of the back plate, side edges 12 welded to the front ends
of the left and right side plates, respectively, a shovel
member 4 attached to the lower end of the back plate 2
inthe widthwise direction, and a plurality of tooth adapters
5 welded to the shovel member 4 at a given interval.
[0003] In FIG. 6, the dotted lines schematically show
welded joints.

[0004] In order to manufacture the prior excavator
bucket 1, welding parts are repeatedly welded using low
electric currents. In this welding method, the welding
amount is small, and thus welding parts must be repeat-
edly welded. For this reason, the welded joints have a
convex bead shape, and the texture of portions surround-
ing the welded joints is changed due to heat generated
during the welding process. Due to this change, the base
material is excessively welded, leading to an undercut
phenomenon in which the base material portion connect-
ed with the end of the welding part is dented. Thus, the
durability of the base material is reduced, such that the
base material can be broken when an impact is applied
thereto. Also, because the welding part is welded several
times, boundaries and pores occur due to the difference
in cooling rate between a part, which is welded for the
first time, and a part, which is welded later, and the un-
dercuts, the boundaries and the pores are responsible
for cracks.

[0005] Accordingly, while the prior excavator bucket
repeatedly collides with earth, soil and stones during ex-
cavation operations, the side edges 12 or the shovel
member 4 is easily worn away and is detached, and the
welding joint is damaged and is frequently broken.
[0006] The prior excavator bucket as described above
has problems in that it is manufactured through a com-
plicated process, and the durability thereof is reduced
due to awelding process, such that the steel plates there-
of are torn during excavation operations in stony moun-
tains, thus reducing the life span thereof and greatly in-
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creasing the maintenance cost thereof. Also, there are
problems in that, because the prior excavator bucker is
manufactured using commercial weldable steel plates, it
has limited mechanical properties, and thus it is severely
worn away during excavation operations and is weak
againstimpact, such thatitis frequently replaced, leading
to a decrease in operation efficiency and an increase in
expense.

SUMMARY OF THE INVENTION

[0007] Accordingly, the present invention has been
made in an effort to solve the above-mentioned problems
associated with the prior art, and it is an object of the
presentinvention an excavator bucket which can be man-
ufactured in a simple process by designing an integral
cast structure in view of the thickness and shape of each
part of the bucket, such that the bucket can be produced
by casting, and manufacturing the bucket based on the
integral structure design using a specific alloy by casting.
[0008] Anotherobject of the presentinvention is to pro-
vide an excavator bucket which has excellent mechanical
properties, including high wear resistance and impact re-
sistance, and thus has extended life span and improved
quality.

[0009] Toaccomplishthe above objects,inone aspect,
the present invention provides a wear-resistant, impact-
resistant excavator bucket manufactured by casting,
which comprises an excavator bucket body, comprising
aback plate, a support plate and left and right side plates,
which are integrally formed by casting.

[0010] Preferably, the wear-resistant, impact-resistant
excavator bucket further comprises: cast side edges de-
tachably fixed to the front ends of the left and right plates
of the excavator bucket body by means of bolts and nuts;
cast o -shaped shovel members inserted onto the lower
end of the support plate so as to be arranged in the width-
wise direction of the support plate; a plurality of tooth
adapter-fixing members arranged between the shovel
members at a given interval; and tooth adapters coupled
to the ends of the tooth adapter-fixing members.

[0011] In another aspect, the present invention pro-
vides a wear-resistant, impact-resistant excavator buck-
et, which is manufactured by casting using a method
comprising: making a wooden or metallic casting pattern
having the same shape as that of the bucket; inserting
the casting pattern into a molding box and subjecting the
inserted pattern to sand casting using molding sand so
asto form a sprue; taking out the pattern from the molding
box to form a mold cavity; heating an ingot, comprising
a silicon (Si)-chromium (Cr)-manganese (Mn) alloy as a
base, bromine (B) and the balance of Fe and unavoidable
impurities, at a temperature of 1600-1650 °C, and pour-
ing the heated ingot into the mold cavity; solidifying the
poured ingot and separating the upper mold portion and
the molding box, thus producing a sand-cast bucket;
charging the sand-cast bucket into an electric furnace,
heating the charged bucket at a temperature of 900-1100
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°C, and quenching the heated bucket in cold water; sub-
jecting the coupling part of the quenched bucketto boring,
face milling, drilling and tapping, such that the bucket can
be coupled to an excavator body; assembling parts,
bushings, pins and bolts, to the coupling part; and wash-
ing, drying and painting the assembled bucket.

[0012] In the wear-resistant, impact-resistant excava-
tor bucket according to the present invention, the ingot
is preferably a high-manganese steel, comprising 0.90-
1.35 wt% C, 0.30-0.80 wt% Si, 11-14 wt% Mn, less than
0.10 wt% P, less than 0.50 wt% S, less than 0.005 wt%
B and the balance of Fe and unavoidable impurities.
[0013] In the wear-resistant, impact-resistant excava-
tor bucket according to the present invention, the ingot
is preferably a high-tension carbon steel for casting, com-
prising 0.17-0.50 wt% C, 0.30-0.80 wt% Si, 0.50-1.60
wt% Mn, less than 0.030 P, less than 0.030 wt% S, less
than 0.005 wt% B and the balance of Fe and unavoidable
impurities.

[0014] Instillanotheraspect, the presentinvention pro-
vides a method of manufacturing a wear-resistant, im-
pact-resistant excavator bucket by casting, the method
comprising the steps of: making a wooden or metallic
casting pattern mold having the same shape as that of
the bucket; inserting the casting pattern into a molding
box and subjecting the inserted pattern to sand casting
so as to form a sprue; taking out the casting pattern from
the molding box to form a mold cavity after the sand cast-
ing; placing an upper mold portion, having a gate and
sprue formed therein, in the upper portion of the molding
box, heating an ingot, comprising a silicon (Si)-chromium
(Cr)-manganese (Mn) alloy as a base, bromine (B) and
the balance of Fe and unavoidable impurities, at a tem-
perature of 1600-1650 °C, pouring the heated ingot into
the gate so as to fill the mold cavity with the heated ingot;
solidifying the poured ingot, and separating the molding
flask and the upper mold portion from the solidified ingot,
thus producing a sand-cast bucket; charging the sand-
cast bucket into an electric furnace, heating the charged
bucket at a temperature of 900-1100 °C, and quenching
the heated bucket in cold water; subjecting the coupling
part of the quenched bucket to machining operations,
including boring, face milling, drilling and tapping, such
that the bucket can be coupled to an excavator body;
assembling parts, including bushings, pins and bolts, to
the machined bucket; and washing and drying the as-
sembled bucket and painting the dried bucket to protect
the outer surface of the bucket.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] The above and other objects, features and ad-
vantages of the present invention will be apparent from
the following detailed description of the preferred embod-
iments of the invention in conjunction with the accompa-
nying drawings, in which:

FIG. 1is a perspective view of decomposed parts of
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an excavator bucket manufactured by casting ac-
cording to the present invention;

FIG. 2 is a perspective view of an excavator bucket
manufactured by casting according to the present
invention;

FIG. 3 is a perspective view of combined parts of an
excavator bucket manufactured by casting accord-
ing to the present invention;

FIG. 4 is a side view of an excavator bucket manu-
factured by casting according to the present inven-
tion;

FIG. 5 is a flowchart showing a process for manu-
facturing an excavator bucket according to the
present invention;

FIG. 6 is a perspective view of decomposed parts of
an excavator bucket according to the prior art; and

FIG. 7 is a perspective view of combined parts of an
excavator bucket according to the prior art.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENT

[0016] Embodiments of a wear-resistant, impact-re-
sistant excavator bucket of the present invention, man-
ufactured by casting, and a manufacturing method there-
of, will be described in detail with reference to the ac-
companying drawings.

[0017] As shown FIGS. 1 to 3, an excavator bucket
body 100 according to the present invention comprises
a back plate 110, a support plate 120 and left and right
side plates 130 and 131, which are integrally formed by
casting.

[0018] To the front ends of the left and right side plates
130 and 131 of the excavator bucket body 100, are de-
tachably fixed side edges 140 and 141 by means of bolts
and nuts. Onto the lower end of the support plate 120,
are detachably inserted cast o-shape shovel members
150 so as to be arranged in the widthwise direction of
the support plate 120. Between the o-shaped shovel
members 150, a plurality of tooth adapter-fixing members
160 are coupled at a given interval, and to the ends of
the tooth adapter-fixing members 160, tooth adapters
170 are coupled.

[0019] Herein, the tooth adapters 170 coupled to the
plurality of tooth adapter-fixing members 160 may have
varying strength and wear resistance characteristics de-
pending on the intended uses thereof, including breaking
the rocks of stony mountains, excavating earth, scooping
sand, etc. For this reason, as shown in FIG. 2, parts ex-
cept for the cast >-shape shovel members 150, the tooth
adapter-fixing members 160 and the tooth adapters 170
are integrally formed by casting, and then the >-shape
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shovel members 150 and the tooth adapter-fixing mem-
bers 160 are coupled to the end 121 of the support plate
120 either by bolts and nuts or by welding.

[0020] Preferably, in the present invention, in order to
manufacture an cast integral excavator bucket having
high strength, high hardness, excellent wear resistance
and excellent hardenability, a silicon-chromium-molyb-
denum alloy is used as a base, and bromine (B) is added
thereto in order to improve hardenability and wear resist-
ance.

[0021] Specifically, an excavator bucket body 100 ac-
cording to a first embodiment of the present invention is
manufactured using an ingot, which is a high-manganese
steel comprising 0.90-1.35 wt% C, 0.30-0.80 Si, 11-14
wt% Mn, less than 0.005 wt% B and the balance of Fe
and other unavoidable impurities.

[0022] The reason for the limit of the range of each
component of the steel according to the first embodiment
of the present invention is as follows

First Embodiment
[0023]
Carbon (C): 0.90-1.35 wt%

Carbon is an element that determines the strength
and hardness of the steel, particularly the weldability
and toughness of the steel.

[0024] As the content of C increases, the strength of
the steel increases, but the toughness of the steel can
decreases.

[0025] If the content of C is low, the toughness of the
steel increases, but the strength of the steel decreases.
[0026] For this reason, in the present invention, the
content of C is limited to the range of 0.90-1.35 wt% in
order to ensure a tensile strength of more than 60 kgf/
and a surface hardness of more than 200 HB in an air-
cooled state.

Si: 0.30-0.80 wt%

Si acts as a deoxidizer in a steel manufacturing proc-
ess, and when it is added in a suitable amount, it
inhibits the growth of austenite grains and provides
solid solution strengthening to increase the strength
of the steel.

[0027] However, ifitis added in an amount of les than
0.30 wt%, the effect thereof will be insufficient, and if it
exceeds 0.80 wt%, the sensitivity to temper brittleness
will increase.
[0028] For this reason, Si is limited to the range of
0.4-0.8 wt%.

Mn: 11-14 wt%
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Mn acts to enhance hardenability and solid solution
strengthening effects to increase strength. Ifitis ex-
cessively added, it will impair weldability. Thus, it is
generally limited to 0.5-1.5 wt%.

[0029] However, in the present invention, the bucket
body 100 is not manufactured by welding, but is manu-
factured by casting. For this reason, the content of Mn is
limited to the range of 11-14 wt% to improve the harden-
ability of the steel during annealing, thus increasing the
strength of the steel.

B: less than 0.005 wt%

B is known as an element that greatly improves hard-
enability, even when it is added in a very small
amount.

[0030] Inthe steel of the present invention, which con-
tains Cr in an amount lower than that in general high-
tensile steel and contains no expensive Ni and Mo, the
addition of B is necessary in order to ensure the harden-
ability of the steel.

[0031] Inorderto ensure the hardenability of the steel,
B must be added in amount of at least 0.001 wt%. If the
content of B increases, the hardenability of the steel can
be reduced. For this reason, the content of B is preferably
limited to less than 0.005%.

Second embodiment

[0032] Theingotdescribedinthe firstembodiment may
also be a high-tension carbon steel for casting, which
comprises 0.17-0.50 wt% C, 0.30-0.80 wt% Si, 0.50-1.60
wt% Mn, less than 0.005 wt% B and the balance of Fe
and unavoidable impurities.

[0033] As described above, because the excavator
bucket body 100 according to the embodiment of the
present invention is manufactured using the high-man-
ganese steel or the high-tension carbon steel for casting,
which contain a bromine (B) element and have strong
wear resistance, it may have improved wear resistance,
impact resistance and durability compared to those of
existing excavator buckets made of general steel plates.
[0034] Hereinafter, a method of manufacturing the ex-
cavator bucket by casting using the above-described al-
loy steel will be described in further detail with reference
to FIG. 5.

1. Bucket design step (S100)

[0035] Anintegral cast structure is designed in view of
the thickness and shape of each part of the bucket, such
that the bucket can be produced by casting.

2. Wooden or metallic pattern-fabricating step (S110)

[0036] Then, a wooden or metallic pattern having the
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same shape as that of the excavator bucket of the present
invention is fabricated.

[0037] Specifically, a molding design is made based
on the drawing of the integral structure design, such that
steel casting is possible. The casting pattern is fabricated
in view of the size, number and location of risers and the
location and shape of a gate, such that it comprises sep-
arable upper and lower pattern portions, cores and the
like and can be subjected to sand casting. A portion of
the cores is fabricated using a shell mold in order to make
production easy.

3. Casting step (S120)

[0038] Then,the casting patternisinserted into a mold-
ing box, in which itis then subjected to sand casting using
molding sand so as to form a gate. After the sand casting,
the pattern is taken out of the molding boxy to form a
mold cavity.

[0039] The upper mold portion having the gate and
sprue formed therein is placed in the upper portion of the
molding box. Then, an ingot, which comprises a silicon
(Si)-chromium (Cr)-manganese (Mn) as a base, bromine
(B) and the balance of iron (Fe) and unavoidable impu-
rities, is heated at a temperature of 1600-1650 °C, and
the heated ingot is poured into the gate by gravity, so as
to fill the cavity with the ingot.

[0040] After the poured ingot is solidified, the upper
mold portion and the molding box are separated from the
solidified ingot, thus producing a sand-cast bucket.

4. Annealing step (S130)

[0041] The sand-castbucketis charged intoan electric
furnace, and then heated at a temperature of 900-1100
°C, and the heated bucket is quenched in cold water.
[0042] If the heating temperature is lower than 900 °C,
an excessive rolling load will be applied to the steel during
a rolling process due to an increase in deformation re-
sistance, and if the heating temperature is higher than
1100 °C, the steel texture will become non-uniform due
to the abnormal growth of austenite grains to impair the
toughness of the steel and, in addition, the hardenability
of the steel will be reduced due to an increase in the
content of nitrogen dissolved in the steel, leading to a
decrease in the strength of the steel.

[0043] By the above-described annealing process, the
texture of the cast steel becomes uniform, the toughness
of the steel is increased, and the processing of the steel
becomes easy.

5. Machining step (S140)

[0044] Then, the coupling part 111 of the annealed ex-
cavator bucket is subjected to machining operations, in-
cluding boring, face milling, drilling and tapping, such that
the bucket can be coupled to an excavator body.
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6. Assembling step (S150)

[0045] Then, parts, including bushings, pins and bolts,
are assembled to the machined coupling part of the buck-
et.

7. Painting step (S160)

[0046] After the completion of the assembling step, the
bucket is washed, dried and painted.

[0047] As apparent from the foregoing, according to
the present invention, the excavator bucket can be man-
ufactured in a simple process by designing an integral
cast structure in view of the thickness and shape of each
part of the bucket, such that the bucket can be produced
by casting, and manufacturing the bucket based on the
integral structure design using a specific alloy by casting.
Also, the excavator bucket manufactured according to
the present invention has excellent mechanical proper-
ties, including high wear resistance and impact resist-
ance, and thus has extended life span and improved qual-
ity.

[0048] While the presentinvention has been described
with reference to the particular illustrative embodiments,
it is not to be restricted by the embodiments but only by
the appended claims. It is to be appreciated that those
skilled in the art can change or modify the embodiments
without departing from the scope and spirit of the present
invention.

Claims

1. A wear-resistant, impact-resistant excavator bucket
manufactured by casting, which comprises an exca-
vator bucket body (100), comprising a back plate
(110), a support plate (120) and left and right side
plates (130, 131), which are integrally formed by
casting.

2. The wear-resistant, impact-resistant excavator
bucket of Claim 1, which further comprises:

cast side edges (140, 141) detachably fixed to
the front ends of the left and right plates (130,
131) of the excavator bucket body (100) by
means of bolts and nuts;

cast o-shape shovel members (150) inserted
onto the lower end of the support plate (120) so
as to be arranged in the widthwise direction of
the support plate;

a plurality of tooth adapter-fixing members (160)
arranged between the shovel members (150) at
a given interval; and

tooth adapters (170) coupled to the ends of the
tooth adapter-fixing members (160).

3. Awear-resistant, impact-resistant excavator bucket,
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which is manufactured by casting using a method
comprising:

making a wooden or metallic casting pattern
having the same shape as that of the bucket;
inserting the casting pattern into a molding box
and subjecting the inserted pattern to sand cast-
ing using molding sand so as to form a sprue;
taking out the pattern from the molding box to
form a mold cavity;

heating an ingot, comprising a silicon (Si)-chro-
mium (Cr)-manganese (Mn) alloy as a base, bro-
mine (B) and the balance of Fe and unavoidable
impurities, at a temperature of 1600-1650 °C,
and pouring the heated ingot into the mold cav-
ity;

solidifying the poured ingot and separating the
upper mold portion and the molding box, thus
producing a sand-cast bucket;

charging the sand-cast bucket into an electric
furnace, heating the charged bucket at a tem-
perature of 900-1100 °C, and quenching the
heated bucket in cold water;

subjecting the coupling part of the quenched
bucket to boring, face milling, drilling and tap-
ping, such that the bucket can be coupled to an
excavator body;

assembling parts, bushings, pins and bolts, to
the coupling part; and

washing, drying and painting the assembled
bucket.

The wear-resistant, impact-resistant excavator
bucket of Claim 3, wherein the ingot is a high-man-
ganese steel, comprising 0.90- 1.35 wt% C,
0.30-0.80 wt% Si, 11-14 wt% Mn, less than 0.10 wt%
P, less than 0.50 wt% S, less than 0.005 wt% B and
the balance of Fe and unavoidable impuirities.

The wear-resistant, impact-resistant excavator
bucket of Claim 3, wherein the ingot is a high-tension
carbon steel for casting, comprising 0.17-0.50 wt%
C, 0.30-0.80 wt% Si, 0.50-1.60 wt% Mn, less than
0.030 P, less than 0.030 wt% S, less than 0.005 wt%
B and the balance of Fe and unavoidable impurities.

A method of manufacturing a wear-resistant, impact-
resistant excavator bucket by casting, the method
comprising the steps of:

making a wooden or metallic casting pattern
mold having the same shape as that of the buck-
et;

inserting the casting pattern into a molding box
and subjecting the inserted pattern to sand cast-
ing so as to form a sprue;

taking out the casting pattern from the molding
box to form a mold cavity after the sand casting;
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placing an upper mold portion, having a gate
and sprue formed therein, in the upper portion
of the molding box, heating an ingot, comprising
a silicon (Si)-chromium (Cr)-manganese (Mn)
alloy as a base, bromine (B) and the balance of
Fe and unavoidable impurities, at atemperature
of 1600-1650 °C, pouring the heated ingot into
the gate so as to fill the mold cavity with the
heated ingot;

solidifying the poured ingot, and separating the
molding flask and the upper mold portion from
the solidified ingot, thus producing a sand-cast
bucket;

charging the sand-cast bucket into an electric
furnace, heating the charged bucket at a tem-
perature of 900-1100 °C, and quenching the
heated bucket in cold water;

subjecting the coupling part of the quenched
bucket to machining operations, including bor-
ing, face milling, drilling and tapping, such that
the bucket can be coupled to an excavator body;
assembling parts, including bushings, pins and
bolts, to the machined bucket; and

washing and drying the assembled bucket and
painting the dried bucket to protect the outer sur-
face of the bucket.
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The Search Division considers that the present European patentapplication does not comply with the
requirements of unity of invention and relates to severalinventions or groups of inventions, namely:

1. claims: 1,2

a wear-resistant excavator bucket.

2. claims: 1,3-6

an excavator bucket formed by an improved casting process
and a method of casting an excavator bucket.
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