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(54) LOW-PRESSURE INTERNAL WATER SUPPLY THIN-WALL DRILL BIT

(57) The present invention relates to a thin-walled
drill bit with low-pressure internal water supply. The
thin-walled drill bit includes a work ring and a plurality of
discharging slots. The work ring has a cylindrical struc-
ture; the plurality of discharging slots is distributed annu-
larly at the bottom of a sidewall of the work ring; and the
plurality of discharging slots is provided at the bottom of
an outer sidewall of the work ring, and recessed to an
inner side of the work ring by a preset distance, and a
distance as recessed is less than a thickness of the side-
wall of the work ring. The present invention has the fol-
lowing beneficial effects: 1, avoiding disadvantages in
drainage of cooling water at a low pressure; 2, facilitating

the discharge of chips from a discharge port to the out-
side, and thereby increasing the drilling speed; 3, facili-
tating the discharge of chips, the centering of the work
ring during the initial drilling and the reduction of edge
collapse under the action of a tapered surface as auto-
matically formed by a drilling surface of the work ring
having worked due to an unequal wear extent; 4, narrow-
ing the rounding of inner diameter corners of the drilling
surface of the work ring, and thereby facilitating the dis-
charge of chips close to an inner diameter, to an outer
diameter; and 5, enhancing the overall strength of the
work ring and reducing the risk of flare on the end surface
of the work ring.
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Description

TECHNICAL FIELD

[0001] The present invention relates to the field of ma-
chining tools, in particular to a thin-walled drill bit with
low-pressure water supply.

BACKGROUND

[0002] Thin-walled diamond drill bits need water cool-
ing when working. Under normal conditions, a water
pump is used to supply sufficient water with high water
pressure and strong flowing capacity, and cooling water
performs cooling from an inner diameter to an outer di-
ameter via an end surface or drilling surface of the drill
bit along a gap between an inner wall of the drill bit and
a core of a machined component, while providing a strong
boosting force to discharge the chips. Under this case,
a higher drilling efficiency can be achieved. Under some
abnormal conditions, the cooling water is mainly featured
with low supply quantity and insufficient pressure, result-
ing in poor flowing capacity, poor cooling, and weak
boosting force to discharge the chips, which greatly af-
fects the drilling efficiency and easily leads to accidents
such as burnout of drill bit and plugging.
[0003] In the prior art, there are three common forms
of the thin-walled drill bits, including: a thin-walled drill bit
free of a water passage channel and provided with a high-
strength work ring; a thin-walled drill bit provided with an
ordinary water passage channel and a low-strength work
ring, in which case the single length of the water passage
channel is greater than or equal to the length of a diamond
work layer; and a thin-walled drill bit provided with relay-
mode water passage channels, in which case the single
length of each water passage channel is smaller than the
length of a diamond work layer, the water passage chan-
nels are disposed in a multi-stage relay mode to cover
the length of the diamond work layer, and the strength
of the work ring is generally superior to that of an ordinary
water passage channel.
[0004] In the case of the thin-walled drill bit free of the
water passage channel under the condition of low-pres-
sure water supply, a drilling surface is difficult to cool,
and it is very difficult to discharge the chips in a direction
from the inner diameter to the outer diameter, resulting
in easily rounded inner diameter corners of the drilling
surface (the change from FIG. 1 to FIG. 2), which finally
greatly affect the drilling speed.
[0005] The thin-walled drill bit with either the ordinary
water passage channel or the relay-mode water passage
channels has a structure allowing the cooling water to
flow through from the inner diameter to the outer diameter
and to act on the drilling surface. When the water supply
is sufficient to act on the drilling surface, the cooling effect
and chip discharging effects can be significantly im-
proved, as achieved by a high-speed and high-efficiency
drill bit (in which a discharge port is equivalent to the

aforesaid water passage channel) disclosed by Chinese
Patent Application No. 201911348484.8. However, be-
cause the water passage channel in the prior art is struc-
tured to run through the sidewall of the work ring, when
water is supplied under low pressure, part or even most
of the water will be drained from the inner diameter
through to the outer diameter inside the water passage
channel away from the drilling surface under the action
of a centrifugal force, failing to cool the drilling surface of
the work ring. This further aggravates the poor cooling
and the weak boosting force to discharge the chips in the
case of low-pressure water supply, consequently affect-
ing the drilling speed.

SUMMARY

[0006] To sum up, the technical problem to be solved
by the present invention is to provide a thin-walled drill
bit with low-pressure internal water supply, so as to over-
come the deficiencies of the prior art.
[0007] A technical solution of the present invention for
solving the aforesaid technical problem is summarized
as follows: a thin-walled drill bit with low-pressure internal
water supply includes: a work ring and a plurality of dis-
charging slots, wherein the work ring has a cylindrical
structure, and the plurality of discharging slots is distrib-
uted annularly at the bottom of a sidewall of the work ring
to discharge chips when the work ring is rotated for ma-
chining; and the plurality of discharging slots is provided
at the bottom of an outer sidewall of the work ring, and
recessed to an inner side of the work ring by a preset
distance, and a distance as recessed by each discharg-
ing slot is less than a thickness of the sidewall of the work
ring.
[0008] The present invention has the following benefi-
cial effects:

1, avoiding disadvantages in drainage of cooling wa-
ter at a low pressure from water passage channels
since the water passage channels penetrate through
the sidewall of the work ring in the prior art;
2, facilitating the discharge of chips from a discharg-
ing slot to the outside, and thereby increasing the
drilling speed;
3, facilitating the discharge of chips, the centering of
the work ring during the initial drilling and the reduc-
tion of edge collapse under the action of a tapered
surface as automatically formed by a drilling surface
of the work ring having worked due to an unequal
wear extent;
4, narrowing the rounding of the inner diameter cor-
ners of the drilling surface of the work ring, and there-
by facilitating the discharge of chips close to the inner
diameter, to the outer diameter; and
5, enhancing the overall strength of the work ring
and reducing the risk of flare on the end surface of
the work ring.
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[0009] The following improvements may further be
made on the present invention based on the aforesaid
technical solution.
[0010] Further, a difference between the thickness of
the sidewall of the work ring and the distance as recessed
by the discharging slot is greater than 0 mm and less
than 0.5 mm.
[0011] Further, a symmetrical centerline of two side
edges at the bottom of the discharging slot or a centerline
of an included angle between the two side edges at the
bottom of the discharging slot does not pass through a
circle center of a bottom surface of the work ring.
[0012] The beneficial effect of adopting the aforesaid
further solution is that: with the rotation of the work ring,
chips in the discharging slots can be discharged more
easily from the discharging slots under the action of a
mechanical pushing force of the discharging slots to-
wards the outer side of the work ring, thereby ensuring
the high-speed and high-efficiency operation of the drill
bit.
[0013] Further, the two side edges at the bottom of the
discharging slot are provided in parallel, and the sym-
metrical centerline of the discharging slot does not pass
through the circle center of the bottom surface of the work
ring; and the two side edges at the bottom of the dis-
charging slot are arranged in a spiral with respect to the
circle center of the bottom surface of the work ring, and
a spiral direction is the same as a rotating direction of
the work ring.
[0014] The beneficial effect of adopting the aforesaid
further solution is that: the chips can be discharged out-
wards along the discharging slot under a centrifugal force
by the rotation of the work ring, thereby increasing a chip
discharging speed.
[0015] Further, the two side edges at the bottom of the
discharging slot are sequentially a first side edge and a
second side edge respectively along a rotating direction
of the work ring; a centerline of an included angle be-
tween the first side edge and the second side edge does
not pass through the circle center of the bottom surface
of the work ring; one end of the first side edge is located
at a corresponding position on an inner sidewall of the
work ring, and the other end of the first side edge is ori-
ented towards the outer side of the work ring and deflect-
ed by an angle α to a direction opposite to the rotating
direction of the work ring; and one end of the second side
edge is located at a corresponding position on the inner
sidewall of the work ring, and the other end of the second
side edge is oriented towards the outer side of the work
ring and deflected by an angle θ to the rotating direction
of the work ring, with α> 45°>θ.
[0016] The beneficial effect of adopting the aforesaid
further solution is that: the second side edge of the dis-
charging slot does not block the chips pushed out by the
first side edge when the work ring is rotated, thereby in-
creasing the chip discharging speed in a radial direction
of the work ring; and with α>45°>θ, it is more conducive
to the discharge of chips towards an outer diameter di-

rection under the condition of low-pressure water.
[0017] Further, two side surfaces of the discharging
slot are provided in parallel, and the symmetrical center-
line of the two side edges at the bottom of the discharging
slot does not pass through the circle center of the bottom
surface of the work ring; the two side surfaces of the
discharging slot are inclined towards the rotating direc-
tion of the work ring relative to the bottom surface of the
work ring; and one end of each of the two side surfaces
of the discharging slot is located at a corresponding po-
sition on the inner sidewall of the work ring, and the other
end of the side surface is oriented towards an outer side
of the work ring and deflected by a preset angle to the
rotating direction of the work ring.
[0018] The beneficial effect of adopting the aforesaid
further solution is that: one of the two side surfaces of
the discharging slot forms an upward and outward push-
ing force on the chips when the work ring is rotated, there-
by increasing the chip discharging speed in an axial di-
rection of the work ring.
[0019] Further, the sidewall of the work ring is provided
with standby discharging slots corresponding to the dis-
charging slots, and each standby discharging slot is dis-
posed above the discharging slot and configured to dis-
charge chips after axial abrasion of the work ring exceeds
the discharging slot.
[0020] The beneficial effect of adopting the aforesaid
further solution is that: the work ring can perform normal
machining even undergoing axial abrasion.
[0021] Further, the discharging slot has a rounded
structure at the top, and the standby discharging slot has
rounded structures at its both bottom and top.
[0022] The beneficial effect of adopting the aforesaid
further solution is to prevent stress concentration and
facilitate the flow of cooling water and chips.
[0023] Further, a plurality of chip discharging slots is
provided uniformly in the outer sidewall of the work ring
along a circumferential direction; and a lower end of each
chip discharging slot extends to the bottom of the work
ring, and an upper end of the chip discharging slot ex-
tends diagonally upwards.
[0024] Further, the chip discharging slot is in a spiral
shape, and a spiral direction is the same as the rotating
direction of the work ring.
[0025] The beneficial effect of adopting the aforesaid
further solution is to facilitate upward discharging of the
chips along the discharging slots.
[0026] Further, the discharging slots and the standby
discharging slots are provided at corresponding positions
inside the chip discharging slots.
[0027] The beneficial effect of adopting the aforesaid
further solution is that: the chips discharged from the dis-
charging slots can be discharged upwards in the first time
via the discharging slots.
[0028] Further, two side surfaces of each of the dis-
charging slots or the standby discharging slots are se-
quentially a first side surface and a second side surface
respectively along the rotating direction of the work ring;
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two side surfaces of each chip discharging slot are se-
quentially a third side surface and a fourth side surface
respectively along the rotating direction of the work ring;
and the first side surface overlaps with the third side sur-
face, and the second side surface is spaced from the
fourth side surface.
[0029] The beneficial effect of adopting the aforesaid
further solution is to increase the chip discharging space
and improve the chip discharging efficiency.
[0030] Further, a width of the discharging slot in the
circumference direction of the work ring gradually in-
creases from the inner side of the work ring towards the
outer side of the work ring.
[0031] The beneficial effect of adopting the aforesaid
further solution is that: a tapered surface is formed auto-
matically from the drilling surface of the work ring after
its abrasion.

BRIEF DESCRIPTION OF THE DRAWINGS

[0032]

FIG. 1 is a diagram of an initial structure of a thin-
walled drill bit free of water passage channels; FIG.
2 is a structural diagram of a thin-walled drill bit free
of water passage channels, with rounded inner di-
ameter corners;
FIG. 3 is a schematic diagram of water flow during
glass machining according to Embodiment 1 of the
present invention, with discharging slots disposed in
chip discharging slots;
FIG. 4 is a three-dimensional view of Embodiment 1
of the present invention;
FIG. 5 is a bottom view of Embodiment 1 of the
present invention;
FIG. 6 is a three-dimensional view of Embodiment 2
of the present invention;
FIG. 7 is a bottom view of Embodiment 2 of the
present invention;
FIG. 8 is a schematic diagram of radial discharging
of chips according to Embodiment 2 of the present
invention;
FIG. 9 is a schematic diagram of radial discharging
of chips from an existing drill bit;
FIG. 10 is a three-dimensional view of Embodiment
3 of the present invention;
FIG. 11 is a front view of Embodiment 3 of the present
invention;
FIG. 12 is a bottom view of Embodiment 3 of the
present invention;
FIG. 13 is a sectional view taken along A-A in FIG. 12;
FIG. 14 is a three-dimensional view of Embodiment
4 of the present invention;
FIG. 15 is a front view of Embodiment 4 of the present
invention;
FIG. 16 is an enlarged view of the bottom of a work
ring in Embodiment 2 of the present invention after
the work ring has worked for a period of time; and

FIG. 17 is a schematic diagram of an angle α and
an angle θ.

[0033] Dotted lines herein refer to a symmetrical cen-
terline of two side edges at the bottom of each discharg-
ing slot or a centerline of an included angle between the
two side edges at the bottom of the discharging slot; solid
arrows refer to a rotating direction of the work ring or a
flowing path of cooling water; and dashed arrows refer
to a discharging direction of chips.
[0034] In the accompanying drawings, the compo-
nents represented by respective references signs are list-
ed as follows:
1-work ring; 2-discharging slot; 3-first side edge; 4-sec-
ond side edge; 5-standby discharging slot; 6-chip dis-
charging slot; 7-base; 8-glass; 9-first side surface; 10-
second side surface; 11-third side surface; 12-fourth side
surface; 13-inner diameter corner; 14-tapered surface.

DETAILED DESCRIPTION

[0035] The principles and features of the present in-
vention will be described below in conjunction with the
accompanying drawings, and the examples given are in-
tended to explain the present invention only and are not
intended to limit the scope of the present invention.

Embodiment 1

[0036] As shown in FIGs. 3-5, a thin-walled drill bit with
low-pressure internal water supply includes a work ring
1 and a plurality of discharging slots 2. The work ring 1
has a cylindrical structure, and the plurality of discharging
slots 2 is distributed annularly at the bottom of a sidewall
of the work ring 1 to discharge chips when the work ring
1 is rotated for machining. The discharging slots 2 are
provided at the bottom of an outer sidewall of the work
ring 1, and recessed to an inner side of the work ring 1
by a preset distance, and a distance as recessed by each
discharging slot 2 is less than a thickness of the sidewall
of the work ring 1. A difference between the thickness of
the sidewall of the work ring 1 and the distance as re-
cessed by each discharging slot 2 is greater than 0 mm
and less than 0.5 mm.
[0037] The two side edges at the bottom of the dis-
charging slot 2 are provided in parallel, and a symmetrical
centerline of the discharging slot 2 does not pass through
the circle center of the bottom surface of the work ring 1;
and the two side edges at the bottom of the discharging
slot 2 are arranged in a spiral with respect to the circle
center of the bottom surface of the work ring 1, and a
spiral direction is the same as a rotating direction of the
work ring 1. In this embodiment, the chips may be dis-
charged outwardly along the discharging slots 1 under a
centrifugal force generated by the rotation of the work
ring 1, which improves a chip discharging speed and en-
sures the high-efficiency operation of the drill bit when
the drill bit rotates at a high speed.
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[0038] The sidewall of the work ring 1 is provided with
standby discharging slots 5 corresponding to the dis-
charging slots 2, and each standby discharging slot 5 is
disposed above the discharging slot 2 and configured to
discharge chips after axial abrasion of the work ring 1
exceeds the discharging slot 2. With the continuous ma-
chining, the work ring 1 may be continuously abraded in
an axial direction. When the abrasion reaches a certain
extent and namely exceeds the discharging slots 2, the
standby discharging slots 5 at a second layer may be-
come new discharging slots 2, each of which has the
same structure as the initial discharging slot 2. By anal-
ogy, the standby discharging slots 5 at an upper layer
may be continuously formed as the new discharging slots
2 until the work ring 1 is abraded and loses the ability to
work. A plurality of chip discharging slots 6 is provided
uniformly in the outer sidewall of the work ring 1 along a
circumferential direction; and a lower end of each chip
discharging slot 6 extends to the bottom of the work ring
1, and an upper end of the chip discharging slot 6 extends
diagonally upwards. Each chip discharging slot is in a
spiral shape, and the spiral direction is the same as the
rotating direction of the work ring 1. The chip discharging
slot 6 is designed such that the chips can be discharged
upward along the chip discharging slots 6, and the dis-
charging slots 2 and the standby discharging slots 5 may
be provided outside the chip discharging slots 6 or inside
the chip discharging slots 6.
[0039] By means of the above design, the water pas-
sage channel running through the sidewall of the work
ring in the prior art is improved to a discharging slot 2
without running through the sidewall of the work ring 1,
which achieves the following advantages.
[0040] First, since the discharging slot 2 is not struc-
tured to run through the sidewall of the work ring 1, most
or all of the cooling water flows through a drilling surface
of the work ring 1 under the flow restriction of the sidewall
of the work ring 1 at the discharging slot 2, thereby avoid-
ing the disadvantage in the prior art that, due to the water
passage channel running through the sidewall of the work
ring in the prior art, the low-pressure cooling water is
drained from the inner diameter through to the outer di-
ameter inside the water passage channel away from the
drilling surface, leading to a failure in cooling the drilling
surface of the work ring 1 by the cooling water.
[0041] Secondly, a relatively larger quantity of cooling
water flows to the outer diameter from the inner sidewall
at the discharging slot 2 which is the thinnest part of the
work ring 1, facilitating the discharge of the chips in a
discharge port to the outside and simultaneously facili-
tating the discharge of the chips from the spiral chip dis-
charging slot 6, thereby contributing to the increase of
the drilling speed.
[0042] Thirdly, because a ratio of the perimeter of a
machining material layer (diamond) on any diameter of
the grinding surface of the work ring 1 to the perimeter
of a workpiece material corresponding to this diameter
is 1, the discharging slot 2 is now provided in the outer

sidewall of the work ring 1, and the width of the discharg-
ing slot 2 in the circumferential direction of the work ring
1 gradually increases from the inner side of the work ring
1 towards the outer side of the work ring 1, such that the
ratio of the perimeter of the machining material layer (dia-
mond) on the outer diameter of the work ring 1 to the
perimeter of the workpiece material corresponding to the
outer diameter is less than 1. Consequently, the abrasion
of the outer diameter of the work ring 1 will be accelerated.
When the drill bit is working, the axial abrasion of the
drilling surface of the work ring 1 from the outer diameter
to the inner diameter changes from fast to slow, and a
tapered surface 14 is automatically formed after the abra-
sion, thereby facilitating the discharge of chips, the
centering of the work ring 1 during the initial drilling, and
the reduction of edge collapse under the action of the
tapered surface 14.
[0043] Fourthly, after the tapered surface 14 is formed
from the drilling surface of the work ring 1, its horizontal
width is narrowed, that is, the horizontal width is eroded
by the tapered surface 14. Therefore, the rounding of an
inner diameter corner 13 of the drilling surface of the work
ring 1 is narrowed (the larger the horizontal width, the
easier the rounding occurring to the inner diameter corner
13 of the drilling surface), thereby facilitating the dis-
charge of chips close to the inner diameter toward the
outer diameter.
[0044] Finally, compared with the water passage chan-
nel running through the sidewall of the work ring in the
prior art, the discharging slot 2 that does not run through
the sidewall of the work ring 1 can enhance the overall
strength of the work ring 1 and reduce the risk of flare on
the end surface, namely the drilling surface, of the work
ring 1.

Embodiment 2

[0045] This embodiment mainly changes the structure
of the discharging slots 2, and the remaining portion of
this embodiment is consistent with Embodiment 1.
[0046] As shown in FIGs. 6 and 7, the two side edges
at the bottom of each discharging slot 2 are sequentially
a first side edge 3 and a second side edge 4 along the
rotating direction of the work ring 1, and a centerline of
an included angle between the first side edge 3 and the
second side edge 4 does not pass through the circle cent-
er of the bottom surface of the work ring 1. As shown in
FIG. 17, one end of the first side edge 3 is located at a
corresponding position on the inner sidewall of the work
ring 1, and the other end of the first side edge 3 is oriented
towards the outer side of the work ring 1 and deflected
by an angle α to a direction opposite to the rotating di-
rection of the work ring 1. One end of the second side
edge 4 is located at a corresponding position on the inner
sidewall of the work ring 1, and the other end of the sec-
ond side edge 4 is oriented towards the outer side of the
work ring 1 and deflected by an angle θ to the rotating
direction of the work ring 1, with α>45°>θ. In this embod-
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iment, when the work ring 1 is rotated, the first side edge
3 of each discharging slot 2 may form a radial mechanical
pushing force under the rotation of the work ring 1, so as
to push the chips to the outer side of the work ring 1.
Since the angle α of the first side edge 3 formed by de-
flecting opposite to the rotating direction of the work ring
1 is greater than the angle θ of the second side edge 4
formed by deflecting towards the rotating direction of the
work ring 1, the second side edge 4 may not block the
chips pushed outward by the first side edge 3. As shown
in FIG. 8, with the rotation of the work ring 1, the chips
are smoothly discharged along the radial direction of the
work ring 1 under the mechanical pushing force of the
first side edge 3. In the case of no such a design, the first
side edge 3 and the second side edge 4 of each discharg-
ing slot 2 may make no defection. As shown in FIG. 9,
the second side edge 4 may block the chips pushed out-
ward by the first side edge 3 under the rotation of the
work ring 1, thereby reducing the chip discharging speed.
[0047] In addition, this design allows the first side edge
3 and the second side edge 4 to have a narrow distance
between their ends proximate to the inner side of the
work ring 1 and a wide distance between their ends prox-
imate to the outer side of the work ring 1. That is, a great
deal of materials (diamonds) may be machined on the
inner side of the work ring 1, and fewer materials may be
machined on the outer side, resulting in slower abrasion
of the inner side of the work ring 1 than the outer side.
Therefore, after working for a certain period, a working
end (bottom surface) of the work ring 1 may be corre-
spondingly formed as a taper/tapered surface as shown
in FIG. 16. When certain materials such as glass are
machined, the inner side of the working end of the work
ring 1 may touch the inner side of the surface of the glass
firstly, which can effectively prevent the glass from edge
collapse.

Embodiment 3

[0048] This embodiment mainly changes the structure
of the discharging slots 2, and the remaining portion of
this embodiment is consistent with Embodiment 1.
[0049] As shown in FIGs. 10-13, two side surfaces of
each discharging slot 2 are provided in parallel, and the
symmetrical centerline of the two side edges at the bot-
tom of the discharging slot 2 does not pass through the
circle center of the bottom surface of the work ring 1. The
two side surfaces of each discharging slot 2 are inclined
towards the rotating direction of the work ring 1 relative
to the bottom surface of the work ring 1; and one end of
each of the two side surfaces of the discharging slot 2 is
located at a corresponding position on the inner sidewall
of the work ring 1, and the other end of the side surface
is oriented towards an outer side of the work ring 1 and
deflected by a preset angle to the rotating direction of the
work ring 1. Each discharging slot 2 has a rounded struc-
ture at the top, and each standby discharging slot 5 has
rounded structures at its both bottom and top. The round-

ed structures can prevent the stress concentration and
facilitate flowing of the chips. In this embodiment, when
the work ring 1 is rotated, the two side surfaces of the
discharging slot 2 may rotate with the work ring 1. Here,
one side surface may push the chips upward (axially up-
ward) towards the outside (the outer side of the work ring
1). Since the two side surfaces are provided in parallel,
the other side surface may not block the one side surface
from pushing out the chips, thereby forming an axial me-
chanical pushing force to discharge the chips. With the
rotation of the work ring 1, the chips are smoothly dis-
charged along the axial direction (as shown by dashed
arrows in FIG. 13) of the work ring 1 under the pushing
of the two side surfaces of each discharging slot 2.

Embodiment 4

[0050] This embodiment mainly changes the position
of each discharging slot 2, and the structure of the dis-
charging slot 2 is consistent with that in Embodiment 1,
Embodiment 2 or Embodiment 3, and the remaining por-
tion is consistent with Embodiment 1.
[0051] As shown in FIGs. 14 and 15, the sidewall of
the work ring 1 is provided with standby discharging slots
5, and each standby discharging slot 5 is located above
the corresponding discharging slot 2 and configured to
discharge chips after axial abrasion of the work ring 1
exceeds the discharging slot 2. Each standby discharg-
ing slot 5 has rounded structures at its both bottom and
top, and the rounded structures may prevent the stress
concentration and facilitate flowing and discharging of
the chips. A plurality of chip discharging slots 6 is provid-
ed uniformly and annularly in the outer sidewall of the
work ring 1. Each chip discharging slot 6 is in a spiral
shape, and the spiral direction is the same as the rotating
direction of the work ring 1. The chip discharging slots 6
are designed such that the chips can be discharged up-
ward along the chip discharging slots 6. The discharging
slots 2 and the standby discharging slots 5 are provided
inside the chip discharging slots 6. In this embodiment,
the chips discharged from the discharging slots 2 are
discharged upward in the first time via the chip discharg-
ing slots 6, which can accelerate the chip discharging
speed.
[0052] Preferably, two side surfaces of each of the dis-
charging slots 2 and the standby discharging slots 5 are
sequentially a first side surface 9 and a second side sur-
face 10 along the rotating direction of the work ring 1;
and two side surfaces of each chip discharging slot 6 are
sequentially a third side surface 11 and a fourth side sur-
face 12 along the rotating direction of the work ring 1.
The first side surface 9 overlaps with the third side surface
11, and the second side surface 10 is spaced from the
fourth side surface 12. By configuring the first side sur-
face 9 of the discharging slot 2 to overlap with the third
side surface 11 of the chip discharging slot 6, the chips
discharged from the discharging slot 2 may move back-
ward and namely towards the fourth side surface 12 of
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the chip discharging slot 6 under the rotation of the work
ring 1. In addition, by configuring the second side surface
10 of the discharging slot 2 to be spaced from the fourth
side surface 12, a maximum discharge space may be
formed for the chips, which enables the chips to enter
the chip discharging slots 6 at a higher speed and greater
amount, thereby improving the chip discharging efficien-
cy. By configuring the first side surface 9 of the standby
discharging slot 5 to overlap with the third side surface
11 of the chip discharging slot 6, and configuring the sec-
ond side surface 10 of the standby discharging slot 5 to
be spaced from the fourth side surface 12, a maximum
discharge space may be formed for the cooling water,
and the cooling water flowing out of the standby discharg-
ing slot 5 (the cooling water may flow from the standby
discharging slot 5 to the outer side of the work ring 1 to
assist in the discharging when the work ring 1 is abraded
and the standby discharging slot 5 does not become the
discharging slot 2) has an optimum boosting effect on
the discharging of the chips in the chip discharging slot
6, which can also improve the discharging efficiency. For
a case where the discharging slot 2/standby discharging
slot 5 does not overlap with one side of the chip discharg-
ing slot 6, for example, the discharging slot 2/standby
discharging slot 5 may be provided in the middle of the
chip discharging slot 6 (the first side surface 9 and the
second side surface 10 do not overlap with the third side
surface 11 and the fourth side surface 12), or the second
side surface 10 may overlap with the fourth side surface
12. Under this case, a space formed between the second
side surface 10 of the discharging slot 2/standby dis-
charging slot 5 and the fourth side surface 12 of the chip
discharging slot 6 for discharging the chips and the cool-
ing water is rather small, which fails to discharge the chips
quickly.
[0053] The above description is only the preferred em-
bodiments of the present invention, and is not intended
to limit the present invention. Any modification, equiva-
lent replacement, improvement, etc. made according to
the spirit and principle of the present invention shall be
regarded as falling within the protection scope of the
present invention.

Claims

1. A thin-walled drill bit with low-pressure internal water
supply, comprising: a work ring (1) and a plurality of
discharging slots (2), wherein the work ring (1) has
a cylindrical structure, and the plurality of discharging
slots (2) is distributed annularly at the bottom of a
sidewall of the work ring (1) to discharge chips when
the work ring (1) is rotated for machining; and where-
in the plurality of discharging slots (2) is provided at
the bottom of an outer sidewall of the work ring (1),
and recessed to an inner side of the work ring (1) by
a preset distance, and a distance as recessed by
each discharging slot (2) is less than a thickness of

the sidewall of the work ring (1).

2. The thin-walled drill bit with low-pressure internal wa-
ter supply according to claim 1, wherein a difference
between the thickness of the sidewall of the work
ring (1) and the distance as recessed by the dis-
charging slot (2) is greater than 0 mm and less than
0.5 mm.

3. The thin-walled drill bit with low-pressure internal wa-
ter supply according to claim 1, wherein a symmet-
rical centerline of two side edges at the bottom of
the discharging slot (2) or a centerline of an included
angle between the two side edges at the bottom of
the discharging slot (2) does not pass through a circle
center of a bottom surface of the work ring (1).

4. The thin-walled drill bit with low-pressure internal wa-
ter supply according to claim 3, wherein the two side
edges at the bottom of the discharging slot (2) are
provided in parallel, and the symmetrical centerline
of the two side edges at the bottom of the discharging
slot (2) does not pass through the circle center of the
bottom surface of the work ring (1); and the two side
edges at the bottom of the discharging slot (2) are
arranged in a spiral with respect to the circle center
of the bottom surface of the work ring (1), and a spiral
direction is the same as a rotating direction of the
work ring (1).

5. The thin-walled drill bit with low-pressure internal wa-
ter supply according to claim 3, wherein the two side
edges at the bottom of the discharging slot (2) are
sequentially a first side edge (3) and a second side
edge (4) respectively along a rotating direction of the
work ring (1); a centerline of an included angle be-
tween the first side edge (3) and the second side
edge (4) does not pass through the circle center of
the bottom surface of the work ring (1); one end of
the first side edge (3) is located at a corresponding
position on an inner sidewall of the work ring (1), and
the other end of the first side edge (3) is oriented
towards the outer side of the work ring (1) and de-
flected by an angle α to a direction opposite to the
rotating direction of the work ring (1); and one end
of the second side edge (4) is located at a corre-
sponding position on the inner sidewall of the work
ring (1), and the other end of the second side edge
(4) is oriented towards the outer side of the work ring
(1) and deflected by an angle θ to the rotating direc-
tion of the work ring (1), with α>45°>θ.

6. The thin-walled drill bit with low-pressure internal wa-
ter supply according to claim 3, wherein two side
surfaces of the discharging slot (2) are provided in
parallel, and the symmetrical centerline of the two
side edges at the bottom of the discharging slot (2)
does not pass through the circle center of the bottom
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surface of the work ring (1); the two side surfaces of
the discharging slot (2) are inclined towards the ro-
tating direction of the work ring (1) relative to the
bottom surface of the work ring (1); and one end of
each of the two side surfaces of the discharging slot
(2) is located at a corresponding position on the inner
sidewall of the work ring (1), and the other end of the
side surface is oriented towards an outer side of the
work ring (1) and deflected by a preset angle to the
rotating direction of the work ring (1).

7. The thin-walled drill bit with low-pressure internal wa-
ter supply according to claim 3, wherein the sidewall
of the work ring (1) is provided with standby discharg-
ing slots (5) corresponding to the discharging slots
(2), and each standby discharging slot (5) is dis-
posed above the discharging slot (2) and configured
to discharge chips after axial abrasion of the work
ring (1) exceeds the discharging slot (2).

8. The thin-walled drill bit with low-pressure internal wa-
ter supply according to claim 7, wherein the discharg-
ing slot (2) has a rounded structure at the top, and
the standby discharging slot (5) has rounded struc-
tures at its both bottom and top.

9. The thin-walled drill bit with low-pressure internal wa-
ter supply according to claim 8, wherein a plurality
of chip discharging slots (6) is provided uniformly in
the outer sidewall of the work ring (1) along a cir-
cumferential direction; and a lower end of each chip
discharging slot (6) extends to the bottom of the work
ring (1), and an upper end of the chip discharging
slot (6) extends diagonally upwards.

10. The thin-walled drill bit with low-pressure internal wa-
ter supply according to claim 7, wherein the chip dis-
charging slot (6) is in a spiral shape, and a spiral
direction is the same as the rotating direction of the
work ring (1).

11. The thin-walled drill bit with low-pressure internal wa-
ter supply according to claim 9, wherein the discharg-
ing slots (2) and the standby discharging slots (5)
are provided at corresponding positions inside the
chip discharging slots (6).

12. The thin-walled drill bit with low-pressure internal wa-
ter supply according to claim 9, wherein two side
surfaces of each of the discharging slots (2) or the
standby discharging slots (5) are sequentially a first
side surface (9) and a second side surface (10) re-
spectively along a rotating direction of the work ring
(1); two side surfaces of each chip discharging slot
(6) are sequentially a third side surface (11) and a
fourth side surface (12) respectively along the rotat-
ing direction of the work ring (1); and the first side
surface (9) overlaps with the third side surface (11),

and the second side surface (10) is spaced from the
fourth side surface (12).

13. The thin-walled drill bit with low-pressure internal wa-
ter supply according to any one of claims 1 to 12,
wherein a width of the discharging slot (2) in a cir-
cumference direction of the work ring (1) gradually
increases from the inner side of the work ring (1)
towards the outer side of the work ring (1).
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