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(54) CYLINDRICAL GRINDING MACHINE

(67)  The present disclosure provides a cylindrical
grinder, which comprises a frame, a bed, a workbench,
Z-axis guide rail components, X-axis guide rail compo-
nents, B-axis rotating components, and a grinding frame,
and the frame is fixed on the ground, the frame is con-
nected to the bed through X-axis guide rail components,
the workbench is connected to the bed through Z-axis
guide rail components, and the grinding frame is con-
nected to the workbench through B-axis rotating compo-
nents. The present disclosure sets Z-axis guide rail com-

ponents, X-axis guide rail components and B-axis rotat-

ing components, and by setting the Z-axis guide rail com-
ponents as a negative pressure adsorption and static
pressure support structure, setting the X-axis guide rail
components as an air flotation unloading structure, and
setting the B-axis rotating components as a direct-drive
structure, the problem that the position of each compo-
nent can not be adjusted quickly and efficiently is avoid-
ed.
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Description
FIELD OF THE INVENTION

[0001] The presentdisclosure relates to the field of ma-
chine process, in particular to a cylindrical grinder.

BACKGROUND OF THE INVENTION

[0002] When the cylindrical grinder performs opera-
tions such as cylindrical grinding, inner hole grinding,
non-circular grinding, thread grinding, etc., the X-axis, Z-
axis and B-axis of the cylindrical grinder need to be con-
trolled to achieve accurate processing. At present, most
cylindrical grinders are locked by screw when the lock is
needed, and the movement of the cylindrical grinders is
driven by the movement of the rack and pinion. When
moving, it needs to use a wrench to rotate the gear, and
then through the meshing of the gear and rack, one com-
ponent is driven to move in the direction of another com-
ponent. After moving to the required position, the screw
is locked to ensure that one component is clamped on
the other component.

[0003] This structure requires great labor intensity to
move various components, and the operation is complex
and cumbersome, so that when installing the workpiece,
more installation man-hours are consumed and the use
efficiency is greatly reduced. Atthe same time, the trans-
mission structure is more complex and occupies a certain
space position, which makes the overall component
structure larger and higher cost.

SUMMARY OF THE INVENTION

[0004] In order to solve at least one technical problem
in the above prior art, the present disclosure provides a
cylindrical grinder.

[0005] According to one aspect of the present disclo-
sure, a cylindrical grinder comprises a frame, a bed, a
workbench, Z-axis guide rail components, X-axis guide
rail components, B-axis rotating components, and a
grinding frame, and the frame is fixed on the ground, the
frame is connected to the bed through the X-axis guide
rail components, the workbench is connected to the bed
through the Z-axis guide rail components, and the grind-
ing frame is connected to the workbench through the B-
axis rotating components.

[0006] In detail, the B-axis rotating components com-
prise aturntable, aboxbase, atorque motorand a locking
module, and the turntable is rotatably connected to the
box base through a turntable bearing, and the torque
motor is arranged between the turntable and the box
base, and stator and rotor of the torque motor are fixedly
connected to the box base and the turntable respectively,
and the relative position between the turntable and the
box base is fixed by the locking module, and the box base
is fixedly connected to the workbench, and the grinding
frame is fixedly connected to the turntable.
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[0007] Optionally, the turntable is a round table struc-
ture, acircularinstallation groove adapted to the turntable
is provided inside the box base, the turntable is arranged
in the circular installation groove, and the turntable is
arranged in coaxial with the circular installation groove,
and the upper end of the outer side surface of the turn-
table is rotatably connected with the upper end of the
inner side surface of the circular installation groove
through the turntable bearing; and

the torque motor is arranged in coaxial with the turntable
and the circular installation groove, the stator of the
torque motor is fixedly connected to the lower end of the
circular installation groove, and the rotor of the torque
motor is fixedly connected to the lower end of the turn-
table.

[0008] Optionally, the locking module comprises a
locking ring, a hydraulic disc and disc springs, the hy-
draulic disc is arranged in the circular installation groove,
and the lower side surface of the hydraulic disc is fixedly
connected to the bottom surface of the circular installa-
tion groove, the upper side surface of the locking ring is
fixedly connected to the lower end surface of the round
table, and the locking ring is arranged corresponding to
the hydraulic disc, and a gap is arranged between the
lower side surface of the locking ring and the upper side
surface of the hydraulic disc, and the height of the gap
is not greater than the maximum rising stroke of the hy-
draulic disc; and

a plurality of disc springs are uniformly fixedly arranged
on the upper side surface of the hydraulic disc, the lower
end of the disc springs are fixedly connected to the hy-
draulic disc, and a distance between the upper end sur-
faces of the disc springs and the lower side surface of
the locking ring is smaller than the gap.

[0009] In detail, the X-axis guide rail components com-
prise air flotation unloading components and moving
components, the air flotation unloading components are
fixedly arranged on the bed, the moving components are
arranged on the frame, and the moving components are
located between the bed and the frame, and the bed and
the frame are movably connected by the moving compo-
nents; and

the air flotation unloading components comprise gas
pressure chambers, a vent pipe, a gas inlet nozzle, a gas
pipe, and a gas supply system, and the gas inlet nozzle
communicates with the outlet end of the gas supply sys-
tem through the gas pipe , and a plurality of gas pressure
chambers are arranged on the lower side surface of the
bed, and the gas pressure chamber is communicated
with the gas inlet nozzle through the vent pipe.

[0010] Optionally, the moving components comprise
guide rail components and locking components, and the
bed and the frame are fixedly connected by the locking
components; and

the guide rail components comprise a guide rail
groove and a guide rail, the guide rail is fixedly ar-
ranged on the upper side surface of the frame, the
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guide rail groove is arranged on the lower side sur-
face of the bed, and the guide rail groove is corre-
spondingly arranged with the guide rail, and the up-
per side surface of the guide rail groove is attached
to the upper side surface of the guide rail, and a
vertical rising margin is provided between the upper
side surface of the guide rail groove and the upper
side surface of the guide rail; and

the locking components comprise a locking block, a
locking screw, and an adjustment handle, and the
upper side surface of the guide rail is provided with
a locking groove adapted to the locking block, and
the upper end of the locking block is provided with a
screw hole adapted to the locking screw, and the
lower end of the locking block is arranged in the lock-
ing groove, and the lower part of the bed is provided
with a cylindrical cavity, and the locking screw is ar-
ranged in the cylindrical cavity, and the outer side
surface of the locking screw is rotatably connected
with the inner side surface of the cylindrical cavity,
the inner end of the locking screw is movably con-
nected to the locking block through a thread, and the
outer end of the locking screw is arranged on the
outside of the bed and is fixedly connected to the
adjustment handle.

[0011] In detail, the Z-axis guide rail components com-
prise a guide rail body and static pressure support com-
ponents, the guide rail body is fixedly set on an upper
side surface of the bed, and a guide rail groove matched
with the guide rail body is set on a lower side surface of
the workbench; and

the static pressure support components comprise static
pressure oil chamber components on lateral guide rail,
main bearing static pressure oil chambers and oil supply
system; the static pressure oil chamber components on
lateral guide rail are set on a side surface of the guide
rail groove and the static pressure oil chamber compo-
nents on lateral guide rail are correspondingly set with a
side surface of the guide rail body; a plurality of main
bearing static pressure oil chambers are set on a bottom
surface of the guide rail groove and the main bearing
static pressure oil chambers are correspondingly set with
a top surface of the guide rail body; and both the static
pressure oil chamber components on lateral guide rail
and the main bearing static pressure oil chambers are
connected to an oil outlet end of the oil supply system
through a static pressure oil circuit.

[0012] In detail, the Z-axis guide rail components com-
prise are also provided with negative pressure adsorption
components, the negative pressure adsorption compo-
nents adsorb the guide rail body based on negative pres-
sure, so that a relative movement between the work-
bench and the guide rail body is stable; and

the negative pressure adsorption components comprise
negative pressure ring groove and negative pressure
system, the negative pressure ring groove is fixedly set
on the bottom surface of the guide rail groove and the
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negative pressure ring groove is connected to a negative
pressure end of the negative pressure system through a
gas circuit, and the negative pressure ring groove is set
between the static pressure oil chamber components on
lateral guide rail and the main bearing static pressure oil
chambers, and the negative pressure ring groove near
the side surface of the guide rail groove is set on a pe-
riphery of the main bearing static pressure oil chambers.
[0013] Further, the cylindrical grinder further compris-
es a head frame, a tail frame and an adjusting device,
and the head frame and the tail frame are movably con-
nected to the bed through the adjusting device, and the
adjusting device comprises fixing components and ad-
justing components, and the fixing components are fix-
edly connected with the lower side surface of the head
frame / the tail frame and the upper side surface of the
bed, and the adjusting components are arranged in the
fixing components, and the adjusting components slida-
bly fit with the fixing components.

[0014] In detail, the fixing components comprise a left
fixing guide plate and a right fixing guide plate, both the
left fixing guide plate and the right fixing guide plate are
vertically arranged, and the left fixing guide plate and the
right fixing guide plate are arranged between the head
frame/tail frame and the bed, and the left fixing guide
plate is fixedly connected to the lower side surface of the
head frame/tail frame / the upper surface side of the bed,
and the right fixing guide plate is fixedly connected to the
upper side surface of the bed / the lower side surface of
the head frame/tail frame; and

the adjusting components comprise wedge compo-
nents and an adjustment assembly, the wedge com-
ponents are arranged between the left fixing guide
plate and the right fixing guide plate, the left side
surface / right side surface of the wedge components
is an inclined surface, the left side surface of the
wedge components slidably attached with the right
side surface of the left fixing guide plate, the right
side surface of the wedge components slidably at-
tached with the left side surface of the right fixing
guide plate, and the adjustment assembly is fixedly
connected to one end of the wedge components; and
the wedge components comprise a wedge block and
a guide rail module, the left side surface /right side
surface of the wedge block is an inclined surface,
and two inner sides of the guide rail module are re-
spectively fitted with the left side surface and the
right side surface of the wedge block, and the guide
rail module and the wedge block are fixedly connect-
ed, and two outer sides of the guide rail module are
respectively slidably attached to the left fixing guide
plate and the right fixing guide plate.

[0015] According to at least one embodiment of the
present disclosure, in the present disclosure, by setting
the Z-axis guide rail components, the X-axis guide rail
components and the B-axis rotating components, and
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setting the Z-axis guide rail components as a negative
pressure adsorption and static pressure support struc-
ture, setting the X-axis guide rail components as an air
flotation unloading structure and setting the B-axis rotat-
ing components as a direct-drive structure, the problem
that the position of each component can not be adjusted
quickly and efficiently is avoided.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] The accompanying drawings illustrate exem-
plary embodiments of the present disclosure and, togeth-
er with its description, are used to explain the principles
of the present disclosure, which are included to provide
a further understanding of the present disclosure, and
are included in and form a part of the specification.

Figure 1 is a schematic structural diagram of B-axis
rotating components according to the present dis-
closure.

Figure 2 is a bottom view of X-axis guide rail com-
ponents according to the present disclosure.
Figure 3 is a schematic structural diagram of a lock-
ing module according to the present disclosure.
Figure 4 is a schematic structural diagram of Z-axis
guide rail components according to the present dis-
closure.

Figure 5 is a partial enlarged schematic diagram of
Figure 4.

Figure 6 is a sectional view of static pressure oil
chamber components on lateral guide rail according
to the present disclosure.

Figure 7 is a cross-sectional view of an adjusting
device according to the present invention.

Figure 8 is a longitudinal sectional view of the ad-
justing device according to the present invention.
Figure 9 is a front view of a cylindrical grinder ac-
cording to the present disclosure.

Figure 10 is a rear view of a cylindrical grinder ac-
cording to the present disclosure.

Figure 11 is a side view of a cylindrical grinder ac-
cording to the present disclosure.

[0017] In the figures: 1- bed, 2- head frame, 3- tail
frame, 4- workbench, 5- B-axis rotating components, 6-
grinding frame, 11- turntable, 12- turntable bearing, 13-
torque motor, 14- box base, 15- angle encoder, 16- lock-
ing ring, 17- hydraulic disc, 21- B-axis rotating compo-
nents, 23-gas pressure chamber, 25- gas inlet nozzle,
26- guide rail groove, 27- locking screw, 28-adjustment
handle, 29- locking block, 210- guide rail , 31- guide rail
groove, 32- static pressure oil chamber components on
lateral guide rail, 33- main bearing static pressure oil
chamber, 34-negative pressure ring groove, 35- static
pressure oil chamber on lateral guide rail, 36- static pres-
sure oil circuit, 41- reset assembly, 43- wedge block, 45-
adjustmentassembly, 46- leftfixing guide plate, 47- guide
rail module, 49- right fixing guide plate, 410- head
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frame/tail frame, 411-bed.
DETAILED DESCRIPTION OF THE INVENTION

[0018] The presentdisclosure will be further described
in detail below in conjunction with the drawings and em-
bodiments. It can be understood that the specific embod-
iments described here are only used to explain related
content, butnotto limitthe presentdisclosure. In addition,
it should be noted that, for ease of description, only the
parts related to the present disclosure are shown in the
drawings.

[0019] It should be noted that the embodiments in the
present disclosure and the features in the embodiments
can be combined with each other if there is no conflict.
Hereinafter, the present disclosure will be described in
detail with reference to the drawings and in conjunction
with the embodiments.

[0020] As shown infigure 9, figure 10 and figure 11, a
cylindrical grinder comprises a frame, a bed 1, a work-
bench 4, Z-axis guide rail components, X-axis guide rail
components, B-axis rotating components 5 and a grind-
ing frame 6, and the frame is fixed on the ground, the
frame is connected to the bed 1 through the X-axis guide
rail components, the workbench 4 is connected to the
bed 1 through the Z-axis guide rail components, and the
grinding frame 6 is connected to the workbench 4 through
the B-axis rotating components 5 .

[0021] The whole bed 1 is a T-shaped structure, and
all the guide rail surfaces are processed and formed at
one time. It has high static stiffness, high dynamic stiff-
ness and high precision. The bed 1 is a three-point sup-
port mode without special installation foundation, and by
setting the Z-axis guide rail components and X-axis guide
rail components, the grinder has good shock absorption
performance, and can achieve very small incremental
feed without climbing phenomenon.

[0022] And by setting head frame 2 and tail frame 3,
the articles to be processed can be clamped in the
processing position of the grinding frame to realize the
processing of the grinder.

[0023] In addition, the numbers 1, 4, 6, etc., in the fig-
ures may have duplicates with the mark names in other
figures. For ease of description and understanding, the
numbers in each figure shall prevail.

[0024] The B-axis rotating components comprise a
turntable 11, a box base 14, a torque motor 13 and a
locking module, and the turntable 11 is rotatably connect-
ed to the box base 14 through a turntable bearing 12,
and the torque motor 13 is arranged between the turnta-
ble 11 and the box base 14 , and the stator and rotor of
the torque motor 13 are fixedly connected to the box base
14 and the turntable 11 respectively, and the relative po-
sition between the turntable 11 and the box base 14 is
fixed by the locking module, and the box base 14 is fixedly
connected to the workbench 4, and the grinding frame 6
is fixedly connected to the turntable 4.

[0025] The turntable bearing 12 is arranged at the up-
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per part of the turntable 11/box base 14, the torque motor
13 is arranged at the middle part of the turntable 11/box
base 14, and the locking module is arranged at the lower
part of the turntable 11/box base 14.

[0026] The rotatably connection between the turntable
11 and the box base 14 is realized by the turntable bear-
ing 12, and the turntable 11 is driven to rotate by the
torque motor 13.

[0027] The torque motor 13 has the characteristics of
low speed, large torque, strong overload capacity, fast
response and small torque fluctuation. The torque motor
13 directly drives the high-precision turntable 11, elimi-
nating the need for reduction gears and improving the
corresponding speed of the high-precision turntable 11.
At the same time. the transmission error is eliminated
and the operation accuracy of the system is improved.
[0028] The use of high-precision turntable bearing 12
makes the structure of the turntable 11 simple while en-
suring high rotation accuracy, which solves the technical
problems of high machining requirements, difficult as-
sembly, complex hydraulic system and high failure rate
caused by the use of traditional hydrostatic bearings.
However, the installation of the high precision turntable
bearing 12 has higher requirements for the machining
accuracy of the bearing mounting surface, and there are
problems such as higher requirements for the bearing
assembly processability during the installation process.
[0029] The turntable 11 is a round table structure, a
circular installation groove adapted to the turntable 11 is
provided inside the box base 14, the turntable 11 is ar-
ranged in the circular installation groove, and the turnta-
ble 11 is arranged in coaxial with the circular installation
groove, and the upper end of the outer side surface of
the turntable 11 is rotatably connected with the upper
end of the inner side surface of the circular installation
groove through the turntable bearing 12; and

the torque motor 13 is arranged in coaxial with the turn-
table 11 and the circular installation groove, the stator of
the torque motor 13 is fixedly connected to the lower end
of the circular installation groove, and the rotor of the
torque motor 13 is fixedly connected to the lower end of
the turntable 11.

[0030] The torque motor 13 is a special motor with a
large number of poles, which can continue to run at low
speeds or even when the motor is locked (that is, the
rotor cannot rotate) without causing damage to the motor.
In this working mode, the motor can provide a stable
torque to the load. Therefore, the motor is named as
torque motor. Torque motor can also provide torque
(brake torque) that is opposite to the direction of rotation.
The shaft of a torque motor outputs power with constant
torque rather than constant power.

[0031] The locking module comprises a locking ring
16, a hydraulic disc 17 and disc springs, the hydraulic
disc 17 is arranged in the circular installation groove, and
the lower side surface of the hydraulic disc 17 is fixedly
connected to the bottom surface of the circular installa-
tion groove, the upper side surface of the locking ring 16
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is fixedly connected to the lower end surface of the round
table, and the locking ring 16 is arranged corresponding
to the hydraulic disc 17, and a gap is arranged between
the lower side surface of the locking ring 16 and the upper
side surface of the hydraulic disc 17, and the height of
the gap is not greater than the maximum rising stroke of
the hydraulic disc 17; and

a plurality of disc springs are uniformly fixedly arranged
on the upper side surface of the hydraulic disc 17, the
lower ends of the disc spring are fixedly connected to the
hydraulic disc 17, and the distance between the upper
end surfaces of the disc springs and the lower side sur-
face of the locking ring 16 is smaller than the gap.
[0032] When the turntable 11 is rotated to the required
position under the drive of the torque motor 13, the turn-
table 11 needs to be locked so that when it does not
rotate, the hydraulic pressure is provided to the hydraulic
disc 17 through the hydraulic system. Under the action
of pressure, the hydraulic disc 17 moves upwards and
fits with the locking ring 16 to ensure that the angle of
the turntable 11 will not change during long-term work,
and to ensure the stability of the position of the turntable
11. After the work is completed, the pressure drops, and
the hydraulic disc 17 is separated from the locking ring
16 to ensure the rotation of the turntable 11.

[0033] Atthe sametime,inorderto accelerate the sep-
aration speed of the hydraulic disc 17 and the locking
ring 16, disc springs 8 are installed on the hydraulic disc
17, and the hydraulic disc 17 and the locking ring 16 are
quickly separated by the elastic force of the disc springs
8 to ensure the free rotation of the turntable 11.

[0034] In addition, the B-axis rotating components fur-
ther comprise an angle encoder 15. The angle encoder
15 is coaxially arranged with the turntable 11 and the
circular installation groove, and the angle encoder 15 is
fixedly connected to the turntable 11 and the circular in-
stallation groove. The data output end of the angle en-
coder 15 is electrically connected to the data input end
of the torque motor 13. A cavity is provided between the
lower end surface of the turntable 11 and the bottom sur-
face of the circular installation groove, and the angle en-
coder 15 is fixedly arranged in the cavity.

[0035] The angle encoder 15 is used to control the an-
gular position of the turntable 11, and the HEIDENHAIN
high-precision angle encoder 15 is used, which elimi-
nates the need for a conventional ring gear encoder. By
adjusting the related installation gaps as needed, the
overall structure is simple to install, and the angular po-
sition accuracy is high, which can reach =2.5", which
makes the system have extremely high angular position
accuracy.

[0036] The X-axis guide rail components comprise air
flotation unloading components and moving compo-
nents, the air flotation unloading components are fixedly
arranged on the bed 1, the moving components are ar-
ranged on the frame, and the moving components are
located between the bed 1 and the frame, and the bed 1
and the frame are movably connected by the moving
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components.

[0037] When the bed 1 needs to be moved, an upward
supporting force is generated on the bed 1 through the
air flotation unloading components, so that a gap be-
tween the bed 1 and the frame is generated, thereby
reducing the friction between the bed 1 and the frame ,
sothat the bed 1 and the frame can move flexibly through
the moving components.

[0038] When there is no need to move, the working
state of the air flotation unloading components are can-
celed, the frame is in contact with the bed 1, and the bed
1 and the frame are locked by the moving components
to prevent it from moving.

[0039] The air flotation unloading components com-
prise gas pressure chambers 23, a vent pipe, a gas inlet
nozzle 25, a gas pipe, and a gas supply system, and the
gas inlet nozzle 25 communicates with the outlet end of
the gas supply system through the gas pipe, and a plu-
rality of gas pressure chambers 23 are arranged on the
lower side surface of the bed 1, and the gas pressure
chambers 23 are communicated with the gas inlet nozzle
25 through the vent pipe.

[0040] The gas pressure chamber 23 is a shallow
groove, a plurality of gas pressure chambers 23 are dis-
tributed on the upper side surface of the guide rail groove
26. The area of each of the plurality of gas pressure cham-
bers 23 is equal, and the depth of each of the plurality of
gas pressure chambers 23 is equal. The gas outlet of the
vent pipe is arranged in the middle of the gas pressure
chamber 23, the gasinlet of the vent pipeline is connected
to the gas inlet nozzle 25, the gas inlet nozzle 25 is ar-
ranged on the side of the bed 1, the vent pipe is arranged
inside the bed 1, and the opening surface of gas pressure
chamber 23 is attached to the upper side surface of the
guide rail 210.

[0041] When the bed 1 needs to be moved, high-pres-
sure gas is pumped into the gas pipe and the vent pipe
through the gas supply system, and the high-pressure
gas enters the gas pressure chambers 23. According to
the formula F=PXS, wherein F is the buoyancy of the
bed 1, P is the pressure of the high-pressure gas and S
is the total effective bearing area of the multiple gas pres-
sure chambers 23, by adjusting the pressure P of the
high-pressure gas, the bed 1 can be floated by 0.01mm-
0.03mm, thereby making the guide rail 210 and the guide
rail groove 26 can slide easily.

[0042] The gas supply system may be a gas pump or
apressure bottle that can provide high-pressure gas. The
gas pressure chamber 23 may be a circular shallow
groove as shown in the figures, or may be a square shal-
low groove.

[0043] The moving components comprise guide rail
components and locking components, and the bed 1 and
the frame are fixedly connected by the locking compo-
nents.

[0044] The guide rail components comprise a guide
rail groove 26 and a guide rail 210, the guide rail 210 is
fixedly arranged on the upper side surface of the frame,
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the guide rail groove 26 is arranged on the lower side
surface of the bed 1, and the guide rail groove 26 is cor-
respondingly arranged with the guide rail 210, and the
upper side surface of the guide rail groove 26 is attached
to the upper side surface of the guide rail 210, and a
vertical rising margin is provided between the upper side
surface of the guide rail groove 26 and the upper side
surface of the guide rail 210.

[0045] The guide rail 210 is arranged in the guide rail
groove 26, and can produce relative sliding. When the
movement between the bed 1 and the frame is required,
an upward lift force is generated on the bed 1 through
the air flotation unloading components, making the bed
1 float by 0.01 mm-0.03 mm, so that there is a gap be-
tween the upper side surface of the guide rail groove 26
and the upper side surface of the guide rail 210, thereby
reducing the friction components between the surfaces
of the guide rail 210. The relative displacement between
the bed 1 and the frame can be easily generated.
[0046] The locking components comprise a locking
block 29, a locking screw 27 and an adjustment handle
28, and the upper side surface of the guide rail 210 is
provided with a locking groove adapted to the locking
block 29, and the upper end of the locking block 29 is
provided with a screw hole adapted to the locking screw
27, and the lower end of the locking block 29 is arranged
in the locking groove, and the lower part of the bed 1 is
provided with a cylindrical cavity, and the locking screw
27 is arranged in the cylindrical cavity, and the outer side
surface of the locking screw 27 is rotatably connected
with the inner side surface of the cylindrical cavity, the
inner end of the locking screw 27 is movably connected
to the locking block 29 through a thread, and the outer
end of the locking screw 27 is arranged on the outside
of the bed 1 and is fixedly connected to the adjustment
handle 28.

[0047] The cylindrical cavity is arranged horizontally,
the projection of the central axis of the cylindrical cavity
on the horizontal plane is perpendicular to the guide rail
210, the central axis of the locking groove is parallel to
the guide rail 210, and the translation allowance in the
horizontal direction and the rising allowance in the verti-
cal direction are arranged between the locking block 29
and the locking groove.

[0048] The bed 1 is locked by the engagement be-
tween the locking block 29 and the locking groove. As
shown in figure 3, the locking block 29 may be a special-
shaped structure, which can be a wedge shape as shown
in the figure, or a rectangular structure. When the locking
block 29 is wedge-shaped, the inclination direction of the
locking block 29 and the locking groove is not fixed. It is
only need to ensure that the lower end of the locking
block 29 is larger than the upper end of the locking block
29. It can realize the locking operation conveniently, and
also can effectively avoid the falling.

[0049] When it is need to lock the bed, rotating the
adjustment handle 28, and a lead screw structure is
formed between the locking block 29 and the locking
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screw 27. The adjustment handle 28 drives the locking
screw 27 to rotate, and the rotation of the locking screw
27 drives the locking block 29 to move left and right, such
as the left and right in the paper direction as shown in
Figure 1, and the left and right movement of the locking
block 29 makes the locking block 29 engage and disen-
gage from the locking groove. When the locking block 29
engages with the locking groove, the bed 1 is locked on
the frame; when the locking block 29 is separated from
the locking groove, the bed 1 can move on the frame
along the guide rail 210.

[0050] The Z-axis guide rail components comprise a
guide rail body and static pressure support components,
the guide rail body is fixedly set on an upper side surface
of the bed, and a guide rail groove 31 matched with the
guide rail body is set on a lower side surface of the work-
bench.

[0051] The static pressure support components com-
prise static pressure oil chamber components on lateral
guide rail 32, main bearing static pressure oil chambers
33 and oil supply system. The static pressure oil chamber
components on lateral guide rail 32 are set on the side
surface of the guide rail groove 31 and the static pressure
oil chamber components on lateral guide rail 32 are cor-
respondingly set with the side surface of the guide rail
body. A plurality of main bearing static pressure oil cham-
bers 33 are set on the bottom surface of the guide rail
groove 31 and the main bearing static pressure oil cham-
bers 33 are correspondingly set with the top surface of
the guide rail body. Both the static pressure oil chamber
components on lateral guide rail 32 and the main bearing
static pressure oil chambers 33 are connected to the oil
outlet end of the oil supply system through a static pres-
sure oil circuit 36.

[0052] The static pressure oil chamber components on
lateral guide rail 32 are set on both sides of the guide rail
groove 31 to provide better support and location for the
workbench. The bearing oil film can be formed between
the guide rail groove 31 and the side surface of the guide
rail body to avoid the direct contact between the side
surface of the guide rail groove 1 and the side surface of
the guide rail body, which makes the guide rail groove
31 and the guide rail body are in the pure liquid friction
state, so as to increase the stability, reduce the direction
finding error of the workbench when operating, and im-
prove the stability of the bed when moving and the ma-
chining precision of the workpiece.

[0053] The oil supply system can be the existing hy-
draulic oil pumping system and the output pressure on
the static pressure oil chamber components on lateral
guide rail 32 and the main bearing static pressure oil
chambers 33 can be controlled by adjusting the oil supply
system, so as to form an effective balance between the
oil pressure and the gravity of the workbench. That is,
the bearing oil film can be formed on the contact surface
between the guide rail groove 31 and the guide rail body
and the relative position of the workbench and the bed
can be effectively controlled.
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[0054] The static pressure oil chamber components on
lateral guide rail 32 comprise a plurality of static pressure
oil chambers on lateral guide rail 35. The resultant force
of the plurality of static pressure oil chambers on lateral
guide rail 35 on the side surface of the guide rail body is
zero.

[0055] By setting the positions of the static pressure
oil chambers on lateral guide rail 35 and controlling the
area of each static pressure oil chamber on lateral guide
rail 35, the resultant force on the side surface of the guide
rail body is zero, so as to avoid the shaking of the work-
bench on the guide rail body to increase the stability.
[0056] The Z-axis guide rail components comprise are
also provided with negative pressure adsorption compo-
nents, the negative pressure adsorption components ad-
sorb the guide rail body based on negative pressure, so
that a relative movement between the workbench and
the guide rail body is stable.

[0057] The negative pressure adsorption components
comprise negative pressure ring groove 34 and negative
pressure system, the negative pressure ring groove 34
is fixedly set on the bottom surface of the guide rail groove
31 and the negative pressure ring groove 34 is connected
to a negative pressure end of the negative pressure sys-
tem through a gas circuit, and the negative pressure ring
groove 34 is set between the static pressure oil chamber
components on lateral guide rail 32 and the main bearing
static pressure oil chambers 33, and the negative pres-
sure ring groove 34 near the side surface of the guide
rail groove 31 is set on a periphery of the main bearing
static pressure oil chambers 33.

[0058] By adding a negative pressure ring groove 34
on the bottom surface of the guide rail groove 31, and
using a negative pressure system to make the negative
pressure ring groove 34 in a negative pressure state, the
thickness and rigidity of the bearing oil film required for
the open static pressure guide rail are ensured, and at
the same time it solves the drift of the static pressure
guide rail in high-speed motion and the crawling phenom-
enon during low-speed motion, and improves the motion
stability of the bed and the processing accuracy of the
workpiece.

[0059] The number of negative pressure ring grooves
34 is determined according to the number of guide rail
grooves 31. Assuming that the number of guide rail
grooves 31is 2, as shown inthe figure, in order toimprove
the stability of the bed, the negative pressure ring groove
34 is set into two parts, which are respectively located in
the upper and lower parts as shown in the figure, which
can realize negative pressure adsorption without affect-
ing the work of the static pressure support components.
[0060] The cylindrical grinder further comprises a head
frame 2, a tail frame 3 and an adjusting device, and the
head frame 2 and the tail frame 3 are movably connected
to the bed 411 through the adjusting device. Wherein,
the bed 411 is the same object as the number 1 in figures
9, 10, 11. The adjusting device comprises fixing compo-
nents and adjusting components, and the fixing compo-
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nents are fixedly connected with the lower side surface
of the head frame 2/ the tail frame 3 and the upper side
surface of the bed 411, and the adjusting components
are arranged in the fixing components, and the adjusting
components slidably fit with the fixing components.
[0061] The fixing components comprise a left fixing
guide plate 46 and a right fixing guide plate 49, both the
left fixing guide plate 46 and the right fixing guide plate
49 are vertically arranged, and the left fixing guide plate
46 and the right fixing guide plate 49 are arranged be-
tween the head frame/tail frame 410 and the bed 411,
and the left fixing guide plate 46 is fixedly connected to
the lower side surface of the head frame/tail frame 410
/ the upper surface side of the bed 411, and the right
fixing guide plate 49 is fixedly connected to the upper
side surface of the bed 411 / the lower side surface of
the head frame/tail frame 410.

[0062] The fixing components are composed of atleast
two fixing guide plates, and the left and right directions
of the fixing components are described by the left and
right directions as shown in figure 7. In order to make the
adjusting components drive the fixing guide plates to
move, it is need to ensure that the left fixing guide plate
46 and the right fixing guide plate 49 are fixedly connect-
ed to the head frame/tail frame 410 or the bed 411 at
different times.

[0063] For example: the left fixing guide plate 46 is fix-
edly connected to the lower side of the head frame/tail
frame 410, and the right fixing guide plate 49 is fixedly
connected to the upper side surface of the bed 411. The
distance between the left fixing guide plate 46 and the
right fixing guide plate 49 can be adjusted through the
adjusting components, so as to realize the movement of
the head frame/tail frame 410.

[0064] The adjusting components comprise wedge
components and an adjustment assembly 45, the wedge
components are arranged between the left fixing guide
plate 46 and the right fixing guide plate 49, the left side
surface / right side surface of the wedge components are
inclined surface, the left side surface of the wedge com-
ponents can be slidably attached with the right side sur-
face of the left fixing guide plate 46, the right side surface
of the wedge components can be slidably attached with
the left side surface of the right fixing guide plate 49, and
the adjustment assembly 45 is fixedly connected to one
end of the wedge components.

[0065] Whentheheadframe/tailframe 410 movealong
the X-axis, the wedge components can slide along the
Z-axis in the fixing components, and the adjustment as-
sembly 45 is set along the Z-axis.

[0066] As shown infiguer 7, the direction of the X-axis
is the horizontal direction in the figure, and the direction
of the Z-axis is the vertical direction in the figure. The
inclined surface of the wedge components in the figure
can be various structures. The inclined surface of the
wedge components can be set on the left side surface
of the wedge components or on the right side surface of
the wedge components. At the same time, it can be set
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that the width of the lower part of the wedge components
(position in figure 7) is smaller than that of the upper part
of the wedge components (position in figure 7), and it
can also be set that the width of the upper part of the
wedge components (position in figure 7) is smaller than
that of the lower part of the wedge components (position
in figure 7).

[0067] For example, the inclined surface is set on the
right side of the wedge components, and the width of the
lower part of the wedge components (position in figure
7) is smaller than that of the upper part of the wedge
components (position in Figure 7).

[0068] By controlling the wedge components to move
down (the position in figure 7), the left fixing guide plate
46 and the right fixing guide plate 49 on both sides of the
wedge components can be pushed to separate, that is,
the distance between the left fixing guide plate 46 and
the right fixing guide plate 49 is increased, so that the
position of the head frame/tail frame 410 can be adjusted.
[0069] By controlling the wedge components to move
upward (the position in figure 7), the left fixing guide plate
46 and the right fixing guide plate 49 on both sides of the
wedge components can be pushed to approach, that is,
the distance between the left fixing guide plate 46 and
the right fixing guide plates 49 is reduced, so that the
position of the head frame/tail frame 410 can be adjusted.
[0070] The wedge components comprise a wedge
block 43 and a guide rail module 47, the left side surface
/right side surface of the wedge block 43 is an inclined
surface, and two inner sides of the guide rail module 47
are respectively fitted with the left side surface and the
right side surface of the wedge block 43, and the guide
rail module 47 and the wedge block 43 are fixedly con-
nected, and two outer sides of the guide rail module 47
are respectively slidably fitted with the left fixing guide
plate 46 and the right fixing guide plate 49.

[0071] By providing the guide rail module 47, the po-
sitional relationship between the wedge block 43 and the
fixing guide plates can be controlled, so that the wedge
block 43 and the fixing guide plates can only move rela-
tive to each other in the Z-axis direction and cannot move
in the Z-axis (vertical direction in figure 2). The guide rail
module 47 may be a slidable rail.

[0072] The side bus bar adjusting device also compris-
es areset assembly 41, which is arranged at the left and
right ends of the machining bed and is fixedly connected
to the head frame/tail frame 410 and/or the bed 411.
[0073] The reset assembly 41 comprises at least two
spring plates, the spring plates are respectively arranged
on the left and right ends of the machining bed, and the
spring plates are fixedly connected to the head frame/tail
frame 410 and/or the bed 411.

[0074] The reset assembly 41 may be spring plates,
or may be flexible devices such as compression springs
or pneumatic telescopic rods. A resetting force can be
applied to the head frame/tail frame 410 through the reset
assembly 41. When itis need to reset the head frame/tail
frame 410, change the position of the wedge compo-
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nents, and the head frame/tail frame 410 will reset under
the force of the reset assembly 41 .
[0075] In addition, the head frame can also be slidably
connected to the bed 411 by adopting a similar structure
to the X-axis guide rail components.
[0076] In the description of this specification, the de-

scriptions of the terms "one embodiment/mode”, "some
embodiments/modes"”, "examples", "specific examples",
or "some examples" means that the specific features,
structures, materials, or characteristics described in con-
nection with the embodiment/mode or example are in-
cluded in at least one embodiment/mode or example of
the present application. In this specification, the sche-
matic expression of the above terms does not necessarily
refer to the same embodiment/mode or example. More-
over, the specific features, structures, materials, or char-
acteristics described can be combined in any suitable
manner in any one or more embodiments/modes or ex-
amples. In addition, without contradicting each other,
those skilled in the art may combine different embodi-
ments/modes or examples and features of the different
embodiments/modes or examples described in this spec-
ification.

[0077] In addition, the terms "first" and "second" are
used for description purposes only, and cannot be un-
derstood as indicating or implying relative importance or
implicitly indicating the number of technical features in-
dicated. Thus, the features defined as "first" and "second"
may include at least one of the features either explicitly
or implicitly. In the description of the present application,
the meaning of "plurality” is at least two, such as two,
three, etc., unless specifically defined otherwise.
[0078] Those skilled in the art should understand that
the above-mentioned embodiments are only for clearly
illustrating the present disclosure, rather than limiting the
scope of the present disclosure. For those skilled in the
art, other changes or modifications can be made on the
basis of the above disclosure, and these changes or mod-
ifications are still within the scope of the present disclo-
sure.

Claims

1. A cylindrical grinder, characterized in that, the cy-
lindrical grinder comprises a frame, a bed, a work-
bench, Z-axis guide rail components, X-axis guide
rail components, B-axis rotating components and a
grinding frame, and the frame is fixed on the ground,
the frame is connected to the bed through the X-axis
guide rail components, the workbench is connected
to the bed through the Z-axis guide rail components,
and the grinding frame is connected to the work-
bench through the B-axis rotating components.

2. Thecylindrical grinder according to the claim 1, char-
acterized in that, the B-axis rotating components
comprise aturntable, a box base, a torque motor and
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a locking module, and the turntable is rotatably con-
nected to the box base through a turntable bearing,
and the torque motor is arranged between the turn-
table and the box base, and stator and rotor of the
torque motor are fixedly connected to the box base
and the turntable respectively, and the relative posi-
tion between the turntable and the box base is fixed
by the locking module, and the box base is fixedly
connected to the workbench, and the grinding frame
is fixedly connected to the turntable.

The cylindrical grinder according to the claim 2, char-
acterized in that, the turntable is around table struc-
ture, a circular installation groove adapted to the
turntable is provided inside the box base, the turn-
table is arranged in the circular installation groove,
and the turntable is arranged in coaxial with the cir-
cular installation groove, and the upper end of the
outer side surface of the turntable is rotatably con-
nected with the upper end of the inner side surface
of the circular installation groove through the turnta-
ble bearing; and

the torque motor is arranged in coaxial with the turn-
table and the circular installation groove, the stator
of the torque motor is fixedly connected to the lower
end of the circular installation groove, and the rotor
of the torque motor is fixedly connected to the lower
end of the turntable.

The cylindrical grinder according to the claim 3, char-
acterized in that, the locking module comprises a
locking ring, a hydraulic disc and disc springs, the
hydraulic disc is arranged in the circular installation
groove, and the lower side surface of the hydraulic
disc is fixedly connected to the bottom surface of the
circular installation groove, the upper side surface
of the locking ring is fixedly connected to the lower
end surface of the round table, and the locking ring
is arranged corresponding to the hydraulic disc, and
a gap is arranged between the lower side surface of
the locking ring and the upper side surface of the
hydraulic disc, and the height of the gap is not greater
than the maximum rising stroke of the hydraulic disc;
and

a plurality of disc springs are uniformly fixedly ar-
ranged on the upper side surface of the hydraulic
disc, the lower ends of the disc springs are fixedly
connected to the hydraulic disc, and a distance be-
tween the upper end surfaces of the disc springs and
the lower side surface of the locking ring is smaller
than the gap.

The cylindrical grinder according to the claim 2, char-
acterized in that, the X-axis guide rail components
comprise air flotation unloading components and
moving components, the air flotation unloading com-
ponents are fixedly arranged on the bed, the moving
components are arranged on the frame, and the
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moving components are located between the bed
and the frame, and the bed and the frame are mov-
ably connected by the moving components; and
the air flotation unloading components comprise gas
pressure chambers, a vent pipe, a gas inlet nozzle,
a gas pipe, and a gas supply system, and the gas
inlet nozzle communicates with the outlet end of the
gas supply system through the gas pipe , and a plu-
rality of gas pressure chambers are arranged on the
lower side surface of the bed, and the gas pressure
chambers are communicated with the gas inlet noz-
zle through the vent pipe.

The cylindrical grinder according to the claim 5, char-
acterized in that, the moving components comprise
guide rail components and locking components, and
the bed and the frame are fixedly connected by the
locking components;

the guide rail components comprise a guide rail
groove and a guide rail, the guide rail is fixedly
arranged on the upper side surface of the frame,
the guide rail groove is arranged on the lower
side surface of the bed, and the guide rail groove
is correspondingly arranged with the guide rail,
and the upper side surface of the guide rail
groove is attached to the upper side surface of
the guide rail, and a vertical rising margin is pro-
vided between the upper side surface of the
guide rail groove and the upper side surface of
the guide rail; and

the locking components comprise a locking
block, a locking screw, and an adjustment han-
dle, and the upper side surface of the guide rail
is provided with a locking groove adapted to the
locking block, and the upper end of the locking
block is provided with a screw hole adapted to
the locking screw, and the lower end of the lock-
ing block is arranged in the locking groove, and
the lower part of the bed is provided with a cy-
lindrical cavity, and the locking screw is ar-
ranged in the cylindrical cavity, and the outer
side surface of the locking screw is rotatably
connected with the inner side surface of the cy-
lindrical cavity, the inner end of the locking screw
is movably connected to the locking block
through athread, and the outerend of the locking
screw is arranged on the outside of the bed and
is fixedly connected to the adjustment handle.

The cylindrical grinder according to the claim 5, char-
acterized in that, the Z-axis guide rail components
comprise a guide rail body and static pressure sup-
port components, the guide rail body is fixedly set
on an upper side surface of the bed, and a guide rail
groove matched with the guide rail body is set on a
lower side surface of the workbench; and

the static pressure support components comprise
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10

10.

static pressure oil chamber components on lateral
guide rail, main bearing static pressure oil chambers
and oil supply system; the static pressure oil cham-
ber components on lateral guide rail are seton a side
surface of the guide rail groove and the static pres-
sure oil chamber components on lateral guide rail
are correspondingly set with a side surface of the
guide rail body; a plurality of main bearing static pres-
sure oil chambers are set on a bottom surface of the
guide rail groove and the main bearing static pres-
sure oil chambers are correspondingly set with a top
surface of the guide rail body; and both the static
pressure oil chamber components on lateral guide
rail and the main bearing static pressure oil cham-
bers are connected to an oil outlet end of the oil sup-
ply system through a static pressure oil circuit.

The cylindrical grinder according to the claim 7, char-
acterized in that, the Z-axis guide rail components
comprise are also provided with negative pressure
adsorption components, the negative pressure ad-
sorption components adsorb the guide rail body
based on negative pressure, so that a relative move-
ment between the workbench and the guide rail body
is stable; and

the negative pressure adsorption components com-
prise negative pressure ring groove and negative
pressure system, the negative pressure ring groove
is fixedly set on the bottom surface of the guide rail
groove and the negative pressure ring groove is con-
nected to a negative pressure end of the negative
pressure system through a gas circuit, and the neg-
ative pressure ring groove is set between the static
pressure oil chamber components on lateral guide
rail and the main bearing static pressure oil cham-
bers, and the negative pressure ring groove near the
side surface of the guide rail groove is set on a pe-
riphery of the main bearing static pressure oil cham-
bers.

The cylindrical grinder according to the claim 7, char-
acterized in that, the cylindrical grinder further com-
prises a head frame, a tail frame and an adjusting
device, and the head frame and the tail frame are
movably connected to the bed through the adjusting
device, and the adjusting device comprises fixing
components and adjusting components, and the fix-
ing components are fixedly connected with the lower
side surface of the head frame / the tail frame and
the upper side surface of the bed, and the adjusting
components are arranged in the fixing components,
and the adjusting components slidably fit with the
fixing components.

The cylindrical grinder according to the claim 9, char-
acterized in that, the fixing components comprise
a left fixing guide plate and a right fixing guide plate,
both the left fixing guide plate and the right fixing
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guide plate are vertically arranged, and the left fixing
guide plate and the right fixing guide plate are ar-
ranged between the head frame/tail frame and the
bed, and the left fixing guide plate is fixedly connect-

ed to the lower side surface of the head frame/tail %
frame / the upper surface side of the bed, and the
right fixing guide plate is fixedly connected to the
upper side surface of the bed / the lower side surface

of the head frame/tail frame;

10
the adjusting components comprise wedge
components and an adjustment assembly, the
wedge components are arranged between the
left fixing guide plate and the right fixing guide
plate, the left side surface / right side surface of 15
the wedge components is an inclined surface,
the left side surface of the wedge components
slidably attached with the right side surface of
the left fixing guide plate, the right side surface
of the wedge components slidably attached with 20
the left side surface of the right fixing guide plate,
and the adjustment assembly is fixedly connect-
ed to one end of the wedge components; and
the wedge components comprise a wedge block
and a guide rail module, the left side surface 25
/right side surface of the wedge block is an in-
clined surface, and two inner sides of the guide
rail module are respectively fitted with the left
side surface and the right side surface of the
wedge block, and the guide rail module and the 30
wedge block are fixedly connected, and two out-
er sides of the guide rail module are respectively
slidably attached to the left fixing guide plate and

the right fixing guide plate.
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