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Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present invention relates to a machine tool and a method for producing a structure for the machine tool.

Description of the Background Art

[0002] Regarding a conventional machine tool, for example, Japanese Patent Laying-Open No. 4-122501 discloses
an opposed spindle lathe intended to inexpensively supply a y-axis mechanism equipped-opposed spindle lathe having
a large y-axis stroke, and having a simple structure and also having little failure, and furthermore, reduce a cost associated
with tooling.
[0003] In the opposed spindle lathe disclosed in Japanese Patent Laying-Open No. 4-122501, a sliding surface for a
headstock and a sliding surface for a tool rest in a direction along a z axis are cut in and thus provided on a slant surface
of a slant bed. On the sliding surface for the headstock, a first headstock and a second headstock are placed movably
in the direction along the z axis. On the sliding surface for the tool rest, a carriage carrying a first tool rest is placed
movably in the direction along the z axis.
[0004] Patent Application GB 948 140 A discloses a machine-tool slide which is supported on another part, e.g. a bed,
for rectilinear movement thereon by guide elements having similar cross-sections, e.g. triangular with or without the
pointed tips removed, the crests of the elements on each part lying in one plane. German Utility Model No. DE 93 15
589 U1 describes a machine for milling grooves intended to receive sealing strips, in the frames of doors and windows.

SUMMARY OF THE INVENTION

[0005] As disclosed in Japanese Patent Laying-Open No. 4-122501, a machine tool has a structure moved by sliding
a sliding surface. Furthermore, to allow the structure’s smooth movement, it is necessary to supply the sliding surface
with a lubricant.
[0006] Although the lubricant supplied to the sliding surface stays on the sliding surface to some extent due to its
viscosity, it would flow out of the sliding surface as the machine tool is operated. In that case, the sliding surface has
the lubricant thereon insufficiently, and being incapable of sliding the structure smoothly is a matter of concern. Such a
concern is remarkable when the sliding surface is a slant surface, as in the slant bed disclosed in Japanese Patent
Laying-Open No. 4-122501, in particular.
[0007] Accordingly, an object of the present invention is to solve the above problem, and contemplates a machine tool
which easily holds a lubricant on a sliding surface and a method for producing a structure for the machine tool having
the sliding surface.
[0008] A machine tool according to the present invention comprises: a movably configured, first structure; and a second
structure having a sliding surface supplied with a lubricant and allowing the first structure to slide thereon, and receiving
a weight of the first structure. The sliding surface has a recess continuously extending in a direction in which the first
structure moves.
[0009] Note that a plurality of recesses provided by scraping are provided discontinuously (or randomly) in the direction
in which the first structure moves, and accordingly, they are not included in the recess according to the present invention.
[0010] A method for producing a structure for a machine tool according to the present invention is a method for
producing a structure for a machine tool having a sliding surface. The method for producing a structure for a machine
tool comprises: preparing a rotary tool for plane surface-machining; and forming a recess in a sliding surface by relatively
moving the rotary tool and the structure with the rotary tool and the structure having their postures fixed such that the
sliding surface and an axis of rotation of the rotary tool intersect obliquely and a direction in which the rotary tool and
the structure relatively move and the axis of rotation of the rotary tool intersect obliquely.
[0011] The present invention can provide a machine tool which easily holds a lubricant on a sliding surface and a
method for producing a structure for the machine tool having the sliding surface.
[0012] The foregoing and other objects, features, aspects and advantages of the present invention will become more
apparent from the following detailed description of the present invention when taken in conjunction with the accompanying
drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013]
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Fig. 1 is a perspective view of a machine tool in a first embodiment of the present invention.
Fig. 2 is a side view of the machine tool as observed in a direction indicated in Fig. 1 by an arrow II.
Fig. 3 shows a sliding surface of a bed included in the machine tool shown in Fig. 1.
Fig. 4 shows a sliding surface (facing the bed) of a saddle included in the machine tool shown in Fig. 1.
Fig. 5 shows a sliding surface (facing a cross slide) of the saddle included in the machine tool shown in Fig. 1.
Fig. 6 shows a sliding surface of the cross slide included in the machine tool shown in Fig. 1.
Fig. 7 is a cross section of the sliding surface of the bed taken along a line VII-VII shown in Fig. 3.
Fig. 8 is a cross section of an opposed surface of the saddle taken along a line VIII-VIII shown in Fig. 4.
Fig. 9 is a plan view for illustrating a process for forming a recess in the sliding surface of the bed shown in Fig. 3
and Fig. 7.
Fig. 10 is a side view for illustrating the process for forming the recess in the sliding surface of the bed shown in
Fig. 3 and Fig. 7.
Fig. 11 is a cross section for illustrating a first exemplary variation of the recess in Fig. 7, not falling under the scope
of the claims.
Fig. 12 is a cross section for illustrating a second exemplary variation of the recess in Fig. 7, not falling under the
scope of the claims.
Fig. 13 is a cross section for illustrating a third exemplary variation of the recess in Fig. 7, not falling under the scope
of the claims.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0014] The present invention will now be described with reference to the drawings. In the drawings referenced below,
the same or corresponding members are denoted by the same numerals.
[0015] Fig. 1 is a perspective view of a machine tool in a first embodiment of the present invention. In Fig. 1, a cover
body which presents the appearance of the machine tool is seen through and thus an interior of the machine tool is
shown. Fig. 2 is a side view of the machine tool as observed in a direction indicated in Fig. 1 by an arrow II.
[0016] With reference to Fig. 1 and Fig. 2, a machine tool 10 in the present embodiment is a lathe which rotates a
workpiece and brings a tool into contact with the workpiece to process the workpiece.
[0017] First, an overall structure of machine tool 10 will be described. Machine tool 10 has a bed 11, a headstock 21,
a saddle 31, a cross slide 41, and a tool rest 51.
[0018] Bed 11 is a base member for supporting headstock 21, saddle 31, cross slide 41, and tool rest 51, and installed
in a factory or the like and placed on an installation surface. Bed 11 is formed of a metal such as cast iron. Bed 11 is of
a so-called slant bed type, and a supporting surface which supports headstock 21, saddle 31, cross slide 41, and tool
rest 51 is slanted relative to the horizontal direction.
[0019] Headstock 21 has a spindle (not shown) and a chuck 22. The spindle is provided rotatably about a central axis
101 parallel to a horizontally extending z axis. Chuck 22 is provided at a tip of the spindle and is configured to be capable
of gripping a workpiece. The spindle rotates the workpiece gripped by chuck 22.
[0020] Tool rest 51 is configured to allow a plurality of tools to be attached thereto. Tool rest 51 is of a so-called turret
type allowing a plurality of tools to be radially attached thereto and thus performs swivel indexing. More specifically, tool
rest 51 has a swivel unit 52. Swivel unit 52 is configured to be swivelable about a central axis 102 parallel to the z axis.
At positions located at intervals in the direction of the circumference with central axis 102 serving as a center, tool holders
for holding tools are attached. Swivel unit 52 swivels about central axis 102 to thereby circumferentially move the tools
held by the tool holders, and a tool to be used for working is indexed.
[0021] Saddle 31 is configured to be movable in a direction along the z axis. Saddle 31 is supported by bed 11. Bed
11 receives the weight of saddle 31. Cross slide 41 is configured to be movable in a direction along an x axis which is
orthogonal to the Z axis and is slanted relative to the vertical direction. Cross slide 41 is supported by saddle 31. Saddle
31 receives the weight of cross slide 41. Tool rest 51 is fixed to cross slide 41.
[0022] By this configuration, tool rest 51 is supported on bed 11 via saddle 31 and cross slide 41. Tool rest 51 is
configured to be movable in the direction along the x axis and that along the z axis by various feed mechanisms, guide
mechanisms, a servo motor, and the like provided on bed 11, saddle 31 and cross slide 41. As tool rest 51 moves in
the direction along the x axis and that along the z axis, a position at which a tool attached to tool rest 51 processes a
workpiece moves.
[0023] Fig. 3 shows a sliding surface of the bed included in the machine tool shown in Fig. 1. Fig. 4 shows a sliding
surface (facing the bed) of the saddle included in the machine tool shown in Fig. 1.
[0024] With reference to Figs. 1-4, bed 11 has a sliding surface 12m and a sliding surface 12n (hereinafter, when
sliding surface 12m and sliding surface 12n are not distinguished, they will collectively be referred to as a sliding surface
12). Sliding surface 12 extends in the direction along the z axis in an elongate form. Sliding surface 12m and sliding
surface 12n extend in parallel in the direction along the z axis. Sliding surface 12m and sliding surface 12n are spaced
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in the direction along the x axis. Sliding surface 12 in a plan view is substantially a rectangle having a longer side in the
direction along the z axis and a shorter side (i.e., a width) in the direction along the x axis.
[0025] Sliding surface 12 faces vertically upward (more specifically, obliquely upward). Sliding surface 12, in a widthwise
direction orthogonal to a direction in which saddle 31 moves (i.e., in the direction along the x axis), is slanted relative to
the horizontal direction.
[0026] Saddle 31 has opposed surfaces 32m and 32n (hereinafter, when opposed surfaces 32m and 32n are not
distinguished, they will collectively be referred to as an opposed surface 32). Opposed surface 32 extends in the direction
along the z axis in an elongate form. Opposed surface 32m and opposed surface 32n extend in parallel in the direction
along the z axis. Opposed surface 32m and opposed surface 32n are spaced in the direction along the x axis. Opposed
surface 32 in a plan view is substantially a rectangle having a longer side in the direction along the z axis and a shorter
side in the direction along the x axis. A length of opposed surface 32 in the direction along the z axis is smaller than a
length of sliding surface 12 in the direction along the z axis.
[0027] Saddle 31 has a lubricant supply portion 33 and a lubricant supply portion 34 formed therein. Lubricant supply
portion 33 and lubricant supply portion 34 are provided in opposed surface 32m and opposed surface 32n, respectively.
Lubricant supply portions 33 and 34 extend in the form of grooves in surfaces of opposed surfaces 32m and 32n,
respectively.
[0028] Saddle 31 is placed on sliding surface 12 of bed 11. Saddle 31 is provided on bed 11 such that opposed surface
32m and opposed surface 32n face sliding surface 12m and sliding surface 12n, respectively. Saddle 31 is provided to
straddle sliding surface 12m and sliding surface 12n.
[0029] As saddle 31 moves in the direction along the z axis, saddle 31 slides on sliding surface 12. At the time, a
lubricant is supplied from saddle 31 via lubricant supply portion 33 and lubricant supply portion 34 to sliding surface 12.
Saddle 31 moves in the direction along the z axis on sliding surface 12 between a first movement end 14 and a second
movement end 16 (see Fig. 3). More specifically, saddle 31 slides on sliding surface 12 in contact therewith in a stroke
range 120 between first movement end 14 and second movement end 16.
[0030] Fig. 5 shows a sliding surface (facing the cross slide) of the saddle included in the machine tool shown in Fig.
1. Fig. 6 shows a sliding surface of the cross slide included in the machine tool shown in Fig. 1.
[0031] With reference to Figs. 1-6, saddle 31 further has a sliding surface 36m and a sliding surface 36n (hereinafter,
when sliding surface 36m and sliding surface 36n are not distinguished, they will collectively be referred to as a sliding
surface 36). Sliding surface 36 extends in the direction along the x axis in an elongate form. Sliding surface 36m and
sliding surface 36n extend in parallel in the direction along the x axis. Sliding surface 36m and sliding surface 36n are
spaced in the direction along the z axis. Sliding surface 36 in a plan view is substantially a rectangle having a longer
side in the direction along the x axis and a shorter side (i.e., a width) in the direction along the z axis.
[0032] Sliding surface 36 faces vertically upward (more specifically, obliquely upward). Sliding surface 36 extends on
a back side of opposed surface 32 such that sliding surface 36 is orthogonal to opposed surface 32.
[0033] Cross slide 41 has opposed surfaces 42m and 42n (hereinafter, when opposed surfaces 42m and 42n are not
distinguished, they will collectively be referred to as an opposed surface 42). Opposed surface 42 extends in the direction
along the x axis in an elongate form. Opposed surface 42m and opposed surface 42n extend in parallel in the direction
along the x axis. Opposed surface 42m and opposed surface 42n are spaced in the direction along the z axis. Opposed
surface 42 in a plan view is substantially a rectangle having a longer side in the direction along the x axis and a shorter
side in the direction along the z axis. A length of opposed surface 42 in the direction along the x axis is smaller than a
length of sliding surface 36 in the direction along the x axis.
[0034] Cross slide 41 has a lubricant supply portion 43 and a lubricant supply portion 44 formed therein. Lubricant
supply portion 43 and lubricant supply portion 44 are provided in opposed surface 42m and opposed surface 42n,
respectively. Lubricant supply portions 43 and 44 extend in the form of grooves in surfaces of opposed surfaces 42m
and 42n, respectively.
[0035] Cross slide 41 is placed on sliding surface 36 of saddle 31. Cross slide 41 is provided on saddle 31 such that
opposed surface 42m and opposed surface 42n face sliding surface 36m and sliding surface 36n, respectively. Cross
slide 41 is provided to straddle sliding surface 36m and sliding surface 36n.
[0036] As cross slide 41 moves in the direction along the x axis, cross slide 41 slides on sliding surface 36. At the
time, a lubricant is supplied from cross slide 41 via lubricant supply portion 43 and lubricant supply portion 44 to sliding
surface 36. Cross slide 41 moves in the direction along the x axis on sliding surface 36 between a first movement end
37 and a second movement end 38 (see Fig. 5). More specifically, cross slide 41 slides on sliding surface 36 in contact
therewith in a stroke range 130 between first movement end 37 and second movement end 38.
[0037] Hereinafter, a shape of sliding surface 12 of bed 11 and opposed surface 32 of saddle 31 will be described.
[0038] Fig. 7 is a cross section of the sliding surface of the bed taken along a line VII-VII shown in Fig. 3. With reference
to Fig. 3 and Fig. 7, a recess 13 is formed in sliding surface 12 (12m, 12n) of bed 11. Recess 13 has a concave shape
concaved in a direction farther away from saddle 31.
[0039] Recess 13 continuously extends in the direction in which saddle 31 moves (i.e., the direction along the z axis).
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Recess 13 continuously extends in the longer-side direction of sliding surface 12. Recess 13 is not provided in a form
in which a plurality of recesses are aligned randomly in the direction in which saddle 31 moves; rather, it extends
continuously in the direction in which saddle 31 moves.
[0040] A length of recess 13 in the longer-side direction of sliding surface 12 is larger than a length (a width) of recess
13 in the shorter-side direction of sliding surface 12. Recess 13 extends at least on sliding surface 12 between first
movement end 14 and second movement end 16 (i.e., in stroke range 120). In the present embodiment, recess 13
extends between one end 12p and the other end 12q of sliding surface 12 in the direction in which saddle 31 moves
(i.e., the direction along the z axis).
[0041] When bed 11 is cut along a plane orthogonal to the direction in which saddle 31 moves (i.e., the direction along
the z axis) (i.e., in a cross section shown in Fig. 7), recess 13 has an arcuate cross section. Recess 13 has an arcuate
cross section across the opposite ends of sliding surface 12 in the widthwise direction.
[0042] Recess 13 has the same cross sectional shape irrespective of the direction in which saddle 31 moves. In other
words, irrespective of at which position in the direction along the z axis bed 11 is cut, recess 13 has the same cross
sectional shape (an arcuate cross section having a fixed radius of curvature).
[0043] Fig. 8 is a cross section of the opposed surface of the saddle taken along a line VIII-VIII shown in Fig. 4. With
reference to Fig. 4 and Fig. 8, opposed surface 32 has a convex shape convexed toward bed 11. Opposed surface 32
is formed in a convex shape (an arcuate shape) corresponding to the concave shape of recess 13.
[0044] Note that Fig. 7 and Fig. 8 show the concave shape of sliding surface 12 and the convex shape of opposed
surface 32, respectively, exaggerated.
[0045] According to this configuration, recess 13 formed in sliding surface 12 functions as a reservoir for a lubricant
supplied to sliding surface 12, and the lubricant is easily held on sliding surface 12. Thus, saddle 31 can be smoothly
slid on sliding surface 12. Furthermore, opposed surface 32 is formed in a convex shape corresponding to the concave
shape of recess 13. This can increase a contact face between sliding surface 12 and opposed surface 32 to improve
saddle 31’s slidability, and attenuation against cutting vibration and the like.
[0046] When a structure of machine tool 10 in the first embodiment of the present invention described above is
summarized, machine tool 10 in the present embodiment comprises: saddle 31 serving as a movably configured, first
structure; and bed 11 serving as a second structure having sliding surface 12 supplied with a lubricant and allowing
saddle 31 to slide thereon, and receiving the weight of saddle 31. Sliding surface 12 has recess 13 continuously extending
in a direction in which saddle 31 moves.
[0047] By forming recess 13 in sliding surface 12 to function as a reservoir, a lubricant is held on sliding surface 12
for a longer period of time. Thus, machine tool 10 can be implemented which does not easily run short of a lubricant on
sliding surface 12.
[0048] Although the above described effect is more remarkably presented for a slant bed type, the present invention
is also applicable to a machine tool in which sliding surface 12 is provided as a horizontal surface.
[0049] Furthermore, while in the present invention a case has been described in which a first structure and a second
structure in the present invention are saddle 31 and bed 11, respectively, the present invention is not limited to such a case.
[0050] For example, when the first and second structures in the present invention are cross slide 41 and saddle 31,
respectively, a recess similar to recess 13 may be formed in sliding surface 36 (36m, 36n) of saddle 31. Furthermore,
the present invention is applicable not only to a lathe but also for example to a sliding portion between a bed and a
saddle of a machining center, a sliding portion between a saddle and a table thereof, and the like.
[0051] Hereinafter, a method for producing a structure for a machine tool of the present invention will be described.
Fig. 9 is a plan view for illustrating a process for forming a recess in the sliding surface of the bed shown in Fig. 3 and
Fig. 7. Fig. 10 is a side view for illustrating the process for forming the recess in the sliding surface of the bed shown in
Fig. 3 and Fig. 7.
[0052] With reference to Fig. 7, Fig. 9, and Fig. 10, a method for producing bed 11 as a structure for a machine tool
comprises: preparing a rotary tool 61 for plane surface-machining; and forming recess 13 in sliding surface 12 of bed
11 by relatively moving rotary tool 61 and bed 11 such that sliding surface 12 of bed 11 and an axis of rotation 140 of
rotary tool 61 intersect obliquely and a direction in which rotary tool 61 and bed 11 relatively move and axis of rotation
140 of rotary tool 61 intersect obliquely.
[0053] Although rotary tool 61 is not limited, in particular, as long as it is a tool capable of plane surface-machining, a
representative example thereof is a milling tool. Furthermore, as rotary tool 61, a cutting tool such as an end mill, a
grinding tool such as a grinding stone, or the like can also be used. Rotary tool 61 has a tool diameter D larger than a
length L of sliding surface 12 in the widthwise direction.
[0054] In the process for forming recess 13 in sliding surface 12 of bed 11, rotary tool 61 and bed 11 are relatively
moved. In the present embodiment, bed 11 is fixed, while rotary tool 61 is moved in the longer-side direction of sliding
surface 12.
[0055] At the time, sliding surface 12 of bed 11 and axis of rotation 140 of rotary tool 61 intersect obliquely, and the
direction in which rotary tool 61 moves and axis of rotation 140 of rotary tool 61 intersect obliquely.
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[0056] In the present embodiment, rotary tool 61 is provided in a position leaning forward relative to the direction in
which rotary tool 61 moves. An imaginary plane 62 where a locus of a tip of a chip of rotary tool 61 rotated and moved
is provided and sliding surface 12 form an angle θ on a side rearward in the direction in which rotary tool 61 moves.
Rotary tool 61 is provided such that rotary tool 61 contacts sliding surface 12 at a front end of rotary tool 61 in the direction
in which rotary tool 61 moves and a distance between imaginary plane 62 and sliding surface 12 increases in a direction
from the front end of rotary tool 61 in the direction in which rotary tool 61 moves toward a rear end of rotary tool 61 in
the direction in which rotary tool 61 moves. Rotary tool 61 moves in the longer-side direction of sliding surface 12 with
angle θ fixed.
[0057] Recess 13 formed through such a process has a depth H, which is calculated using tool diameter D of rotary
tool 61, length L of sliding surface 12 in the widthwise direction, and angle θ formed by imaginary plane 62 of rotary tool
61 and sliding surface 12, as indicated in the following expression: 

[0058] Preferably, recess 13 has depth H of 1 mm or more and 10 mm or less. Furthermore, when recess 13 has depth
H of 3 mm or more and 5 mm or less, a significant effect is obtained.
[0059] According to this configuration, by using rotary tool 61 capable of plane surface-machining, recess 13 of an
arcuate cross section which functions as a reservoir can be easily formed in sliding surface 12.

Second Embodiment

[0060] Figs. 11-13 are cross sections for illustrating exemplary variations of the recess in Fig. 7 in cross section that
do not belong to the claimed invention. In the present various exemplary variations in cross section of the recess shown
in Fig. 7 will be described.
[0061] With reference to Fig. 11, in the present exemplary variation, when bed 11 is cut along a plane orthogonal to
the direction in which saddle 31 moves, recess 13 has a rectangular cross section. Recess 13 is provided to form a wall
portion 18 at the opposite ends of sliding surface 12 in the widthwise direction. The cross sectional shape of recess 13
is not limited to a rectangular shape, as indicated as one example in the present exemplary variation.
[0062] With reference to Fig. 12, in the present exemplary variation, when bed 11 is cut along a plane orthogonal to
the direction in which saddle 31 moves, recess 13 has a stepped cross section allowing recess 13 to have a depth
increased to be larger in a direction from the opposite ends of sliding surface 12 in the widthwise direction toward the
center thereof in the same direction.
[0063] With reference to Fig. 13, in the present exemplary variation, sliding surface 12 is provided with a plurality of
recesses 13. The plurality of recesses 13 are mutually spaced in the widthwise direction of sliding surface 12. When
bed 11 is cut along a plane orthogonal to the direction in which saddle 31 moves, the plurality of recesses 13 each have
an arcuate cross section. In the present exemplary variation, the cross sectional shape of recess 13 is not limited to an arc.
[0064] A machine tool according to the present invention is defined by appended claim 1.
[0065] According to the thus configured machine tool, the recess functions as a reservoir for a lubricant supplied to
the sliding surface, and the lubricant is easily held on the sliding surface.
[0066] The machine tool thus configured can more reliably hold the lubricant on the sliding surface.
[0067] According to the thus configured machine tool, an effect of easily holding the lubricant on the sliding surface
can be constantly provided irrespective of the direction in which the first structure moves.
[0068] Still preferably, the first structure is configured to be movable on the sliding surface between a first movement
end and a second movement end. The recess extends at least between the first movement end and the second movement
end.
[0069] According to the machine tool thus configured, the lubricant is easily held on the sliding surface at least in a
range in which the first structure moves.
[0070] Still preferably, the recess extends between one end and the other end of the sliding surface in the direction
in which the first structure moves.
[0071] According to the machine tool thus configured, the lubricant is easily held on the sliding surface between one
end and the other end of the sliding surface in the direction in which the first structure moves.
[0072] Still preferably, the first structure has an opposed surface facing the sliding surface. The opposed surface is
formed in a convex shape corresponding to the concave shape of the recess.
[0073] The machine tool thus configured can render satisfactory the first structure’s slidability on the sliding surface.
[0074] Still preferably, the sliding surface, in a widthwise direction orthogonal to the direction in which the first structure
moves, is slanted relative to the horizontal direction.
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[0075] The machine tool thus configured can suppress flowing of the lubricant from the sliding surface to fall in the
widthwise direction of the sliding surface.
[0076] A method for producing a structure for a machine tool according to the present invention is defined by appended
claim 6.
[0077] According the method for producing a structure for a machine tool, as configured above, a recess which functions
as a reservoir for a lubricant supplied to the sliding surface can be easily formed in the sliding surface.
[0078] The present invention is applied to machine tools such as a lathe, a machining center and the like, a composite
processing machine including a turning function and a milling function, a grinding machine, and the like.
[0079] The scope of the present invention is defined by the terms of the claims, and is intended to include any modi-
fications within the meaning and scope of the claims.

Claims

1. A machine tool (10) comprising:

a movably configured, first structure (31); and
a second structure (11) having a sliding surface (12) supplied with a lubricant and allowing the first structure
(31) to slide thereon, and receiving a weight of the first structure (31),
the sliding surface (12) having a recess (13) continuously extending in a direction in which the first structure
(31) is adapted to move, characterized in that
when the second structure (11) is cut along a plane orthogonal to the direction in which the first structure (31)
is adapted to move, the recess (13) has a single arcuate cross section across opposite ends of the sliding
surface (12) in a widthwise direction orthogonal to the direction in which the first structure (31) moves, wherein
the recess (13) has the same cross sectional shape irrespective of the direction in which saddle (31) can move.

2. The machine tool (10) according to claim 1 wherein:

the first structure (31) is configured to be movable on the sliding surface (12) between a first movement end
(14) and a second movement end (16); and
the recess (13) extends at least between the first movement end (14) and the second movement end (16).

3. The machine tool (10) according to claim 2, wherein the recess (13) extends between one end (12p) and the other
end (12q) of the sliding surface (12) in the direction in which the first structure (31) moves.

4. The machine tool (10) according to any one of claims 1 to 3, wherein:

the first structure (31) has an opposed surface (32) facing the sliding surface (12); and
the opposed surface (32) is formed in a convex shape corresponding to a concave shape of the recess (13).

5. The machine tool (10) according to any one of claims 1 to 4, wherein the sliding surface (12), in a widthwise direction
orthogonal to the direction in which the first structure (31) moves, is slanted relative to a horizontal direction.

6. A method for producing a structure (11) for a machine tool (10) according to any one of claims 1 to 5, the method
comprising:

preparing a rotary tool (61) for plane surface-machining; and
forming a recess (13) in the sliding surface (12) by relatively moving the rotary tool (61) and the structure (11)
with the rotary tool (61) and the structure (11) having their postures fixed such that the sliding surface (12) and
an axis of rotation of the rotary tool (61) intersect obliquely and a direction in which the rotary tool (61) and the
structure (11) relatively move and the axis of rotation of the rotary tool (61) intersect obliquely.

Patentansprüche

1. Werkzeugmaschine (10), die Folgendes umfasst:

eine beweglich konfigurierte erste Struktur (31) und
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eine zweite Struktur (11), die eine Gleitfläche (12), die mit einem Schmiermittel versorgt wird, besitzt, der ersten
Struktur (31) ermöglicht, auf ihr zu gleiten, und ein Gewicht der ersten Struktur (31) aufnimmt, wobei
die Gleitfläche (12) eine Vertiefung (13) besitzt, die in einer Richtung, in der sich die erste Struktur (31) bewegen
kann, kontinuierlich verläuft, dadurch gekennzeichnet, dass
dann, wenn die zweite Struktur (11) in einer Ebene senkrecht zu der Richtung, in der sich die erste Struktur
(31) bewegen kann, geschnitten wird, die Vertiefung (13) einen einzelnen bogenförmigen Querschnitt über
gegenüberliegenden Enden der Gleitfläche (12) in einer Breitenrichtung senkrecht zu der Richtung, in der sich
die erste Struktur (31) bewegt, besitzt, wobei die Vertiefung (13) dieselbe Querschnittsform besitzt, ungeachtet
der Richtung, in der sich ein Sattel (31) bewegen kann.

2. Werkzeugmaschine (10) nach Anspruch 1, wobei
die erste Struktur (31) konfiguriert ist, auf der Gleitfläche (12) zwischen einem ersten Bewegungsende (14) und
einem zweiten Bewegungsende (16) beweglich zu sein; und
die Vertiefung (13) mindestens zwischen dem ersten Bewegungsende (14) und dem zweiten Bewegungsende (16)
verläuft.

3. Werkzeugmaschine (10) nach Anspruch 2, wobei die Vertiefung (13) zwischen einem Ende (12p) und dem anderen
Ende (12q) der Gleitfläche (12) in der Richtung verläuft, in der sich die erste Struktur (31) bewegt.

4. Werkzeugmaschine (10) nach einem der Ansprüche 1 bis 3, wobei
die erste Struktur (31) eine gegenüberliegende Fläche (32), die der Gleitfläche (12) zugewandt ist, besitzt; und
die gegenüberliegende Fläche (32) in einer konvexen Form, die einer konkaven Form der Vertiefung (13) entspricht,
gebildet ist.

5. Werkzeugmaschine (10) nach einem der Ansprüche 1 bis 4, wobei die Gleitfläche (12) in einer Breitenrichtung
senkrecht zur Richtung, in der sich die erste Struktur (31) bewegt, in Bezug auf eine Horizontalrichtung geneigt ist,

6. Verfahren zum Herstellen einer Struktur (11) für eine Werkzeugmaschine (10) nach einem der Ansprüche 1 bis 5,
wobei das Verfahren Folgendes umfasst:

Anfertigen eines Drehwerkzeugs (61) zur Bearbeitung ebener Flächen und
Bilden einer Vertiefung (13) in der Gleitfläche (12) durch relatives Bewegen des Drehwerkzeugs (61) und der
Struktur (11), wobei die Stellungen des Drehwerkzeugs (61) und der Struktur (11) derart befestigt sind, dass
sich die Gleitfläche (12) und eine Drehachse des Drehwerkzeugs (61) schräg schneiden und eine Richtung, in
der sich das Drehwerkzeug (61) und die Struktur (11) relativ bewegen, und die Drehachse des Drehwerkzeugs
(61) sich schräg schneiden.

Revendications

1. Machine-outil (10) comprenant ;

une première structure (31) configurée mobile ; et
une seconde structure (11) ayant une surface de glissement (12) pourvue d’un lubrifiant et permettant à la
première structure (31) de coulisser sur celle-ci et recevant un poids de la première structure (31),
la surface de glissement (12) ayant un renfoncement (13) s’étendant en continu dans une direction dans laquelle
la première structure (31) est adaptée à se déplacer, caractérisée en ce que
lorsque la seconde structure (11) est découpée le long d’un plan orthogonal à la direction dans laquelle la
première structure (31) est adaptée à se déplacer, le renfoncement (13) a une section transversale arquée
unique à travers des extrémités opposées de la surface de glissement (12) dans une direction dans le sens de
la largeur orthogonale à la direction dans laquelle la première structure (31) se déplace, dans laquelle le ren-
foncement (13) a la même forme transversale indépendamment de la direction dans laquelle la selle (31) peut
se déplacer.

2. Machine-outil (10) selon la revendication 1, dans laquelle :

la première structure (31) est configurée pour être mobile sur la surface de glissement (12) entre une première
extrémité de déplacement (14) et une seconde extrémité de déplacement (16) ; et
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le renfoncement (13) s’étend au moins entre la première extrémité de déplacement (14) et la seconde extrémité
de déplacement (16).

3. Machine-outil (10) selon la revendication 2, dans laquelle le renfoncement (13) s’étend entre une extrémité (12p)
et l’autre extrémité (12q) de la surface de glissement (12) dans la direction dans laquelle la première structure (31)
se déplace.

4. Machine-outil (10) selon l’une quelconque des revendications 1 à 3, dans laquelle :

la première structure (31) a une surface opposée (32) faisant face à la surface de glissement (12) ; et
la surface opposée (32) est formée dans une forme convexe correspondant à une forme concave du renfon-
cement (13).

5. Machine-outil (10) selon l’une quelconque des revendications 1 à 4, dans laquelle la surface de glissement (12),
dans la direction dans le sens de la largeur orthogonale à la direction dans laquelle se déplace la première structure
(31), est inclinée par rapport à une direction horizontale.

6. Procédé de fabrication d’une structure (11) pour une machine-outil (10) selon l’une quelconque des revendications
1 à 5, le procédé comprenant les étapes consistant à :

préparer un outil rotatif (61) pour un usinage de surface plane ; et
former un renfoncement (13) dans la surface de glissement (12) en déplaçant relativement l’outil rotatif (61) et
la structure (11), l’outil rotatif (61) et la structure (11) ayant leurs postures fixes de telle sorte que la surface de
glissement (12) et un axe de rotation de l’outil rotatif (61) entrent en intersection de manière oblique et une
direction dans laquelle l’outil rotatif (61) et la structure (11) se déplacent relativement et l’axe de rotation de
l’outil rotatif (61) entrent en intersection de manière oblique.
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