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(57) Abrégé/Abstract:

The invention relates to a machine for electrochemical metal machining, wherein metal is removed by electrolytic dissolution of the
workpiece (10), comprising a frame (1), with a work holder (19), wherein a workpiece (10) is mounted in the work holder (19) in
such a way that it can be rotationally driven under numerical control about a vertical spindle axis (6) and a horizontal axis of rotation
(9), with at least one tool (15), which can be infed to the workpiece (10), wherein the workpiece (10) is positively poled as an anode
and the tool (15) is negatively poled as a cathode, wherein the work holder (19) is guided movably in a controlled manner in relation
to the frame (1) in a horizontal direction on the horizontal slide (4) along Y guides (3) and in a vertical direction with the spindle (5)
along the Z guide (16), and the tool (15) can be moved in a horizontal direction on the infeed slide (12) along the X guide (11) on
the frame (1).
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Abstract

The invention relates to a machine for electrochemical metal machining, wherein
metal is removed by electrolytic dissolution of the workpiece (10), comprising a frame
(1), with a work holder (19), wherein a workpiece (10) is mounted in the work holder
(19) in such a way that it can be rotationally driven under numerical control about a
vertical spindle axis (6) and a horizontal axis of rotation (9), with at least one tool (15),
which can be infed to the workpiece (10), wherein the workpiece (10) is positively poled
as an anode and the tool (15) is negatively poled as a cathode, wherein the work holder
(19) is guided movably in a controlled manner in relation to the frame (1) in a horizontal
direction on the horizontal slide (4) along Y guides (3) and in a vertical direction with the
spindle (5) along the Z guide (16), and the tool (15) can be moved in a horizontal
direction on the infeed slide (12) along the X guide (11) on the frame (1).
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ELECTROCHEMICAL METAL-MACHINING APPARATUS

_The invention relates to a machine for electrochemical
metal machining (ECM) .

During ECM machining, metal is removed by electrolytic
dissolution until the desired workpiece shape is obtained. The
workpiece is poled as an anode (positive) and the tool is poled as
a cathode (negative), or voltage or current are pulsed bipolarly.
In the working gap between'the two electrodes, an electrolyte
solution, for example sodium chloride or sodium nitrate, transports
the charge. Since the working gap measures merely fractions of a
millimeter, feed and positioning accuracy must meet the highest
requirements.

DE 10 2004 040 578 [US 2004/0200807] describes an ECM
machine in gantry design as known. '‘On this known machine, a rotary
table with a workpiece support fork is vertically arranged on the
machine bed. The table is rotatably mounted arcund a vertical axis
gnd the workpiece support dan be rotated around a horizontal axis.

Furthermore, a portal,supported.on four columns is horizontally
movable on the machine bed. On the columns, tﬁo carriages
connected by a crossbeam are vertically movable. The crossbeam is
pivotably mounted around a horizontal axis and holds two tool
cathodes that are, in turn, separately movable relative to the
crossbeam. Therefore, seven numerically contrélled axes are
altogether provided.

The problem addressed by the present invention is that of

providing a machine tool with
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compact design and improved machine rigidity.

According to the present application, there is
provided a machine for electrochemical metal machining by
removal of metal by electrolytic dissolution from a workpiece,
comprising a frame with a workpiece holder in which the
workpiece is mounted in such a way that it can be rotationally
driven under numerical control around a vertical spindle axis
and a horizontal axis of rotation, at least one tool that can
be infed to the workpiece, the workpiece being positively poled
as an anode and the tool being negatively poled as a cathode or
bipolarly pulsed voltage or current is applied to the workpiece
and the tool, wherein the work place holder is moved
horizontally in a controlled manner relative to the frame on a
horizontal slide along Y guides and vertically with the spindile
along a Z guide, and the tool can be horizontally moved on an
infeed slide along an X guide on the frame, and wherein the X
guide is on the vertical front wall and the Y guide is on the
upper side of the frame.

In the following, the invention is further explained
with reference to one embodiment.

FIG. 1 is a schematic front view of a machine tool
according to the invention. A frame 1 consists of a massive
base body made of reaction resin concrete. The concrete is
particularly torsion-resistant and ensures best thermal
stability. Two vertically spaced horizontal X guides 11 for an
infeed slide 12 are provided on a vertical front wall 2. The
infeed slide 12 carries an oscillator unit 14 with a tool 15,
negatively poled as cathode.

The infeed slide 12 is infed in a controlled manner
by the motor 13 via the horizontal threaded spindle 17. An

oscillating working stroke is superimposed on the infeed
-D =
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movement using the oscillator unit 14, thus the tool 15 is
reciprocated with a frequency in the order of 50 Hz parallel to
the X guide. At a broad gap distance, fresh electrolyte enters
the working gap and flushes the dissolved products from the gap
during reapproach. A cam with adjustable stroke provides the
working stroke.

On the upper side of the frame 1, a structure 18 with
Y guides 3 carries a horizontal slide 4. The wide spacing of
the Y guides 3 ensures utmost precision. A spindle drive 5 with
Z gulides 16 is vertically movable on the horizontal slide 4. On
the underside, the spindle 5 carries a pivotal part 7. A
bearing block 8 is attached to the pivot part 7 and can be
pivoted in conjunction with the pivot part 7 around a spindle

axis ©. A holder 19 for

_2a_
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workpieces 10 is mounted in the bearing block 8 such that it can be
rotated around an axis 9.
Overall, the following numerically controlled axes are
realized for machining the workpieces 10:
X: Horizontal linear axis of the infeed slide 12 on the
front wall 2
Y: Horizontal linear axis of the horizontal slide 4 on
the upper side of the frame 1
Z: Vertical linear axis of the spindle 5 on the
horizontal slide 4
B: Horizontal axis of rotation of the workpiece 10 around
the axis of rotation 9
C: Vertical axis of rotation of the spindle 5 around the
spindle axis 6
It is particularly advantageous that, the front wall 2,
an indentation 21 for the working space opens forward in the middle
portion of the frame 1 and extends upward into the structure 18.
Since the spindle 5 with the workpiece 10 projects to at least some
extent into the indentation 21, the spacing between where the tool
engages the workpiece and the frame can be significantly decreased.
This results in optimal force transmission and increased machine
rigidity. In addition, the two side walls and the upper and
underside of the indentation 21 are to at least some extent formed
by the frame 1. This also increases the rigidity of the machine.
Furthermore, a particularly compact and stable design is achieved

in that the Y gquides 3 for the spindle 5 and the X guides 11l for
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the infeed slide 12 are on two walls that are perpendicular to one
another.

FIG. 2 show a machine constructed as a mirror image with
two tools 15 and 15=. By analogy to the infeed slide 12, a further
infeed slide 12= with an oscillator unit 14= is provided that is
movable on an X guide 11= on the frame 1 and is moved by a motor
13= via a horizontal threaded spindle 17=. The synchronous
infeeding of the tools 15 and 15= to the workpiece 10 in opposite
directions is particularly advantageous because the forces acting

on the workpiece 10 from the electrolyte cancel each other out.

List of reference numerals

1 Frame 13 13= Motor

2 Front wall ' 14 14= Oscillator unit
3 Y guide 15 15= Tool

4 Horizontal slide 16 Z guide

5 Spindle 17 17= Horizontal threaded
6 Spindle axis spindle

7 Pivot part 18 Structure

8 Bearing block 19 Work holder

9 Axis of rotation 20 Conduit

10 Workpiece 21 Indentation

11 11= X guide 22 Opening

12 12= Infeed slide

- 4 - 1215_TRANSLATION (2)



81775229

CLAIMS:

1. A machine for electrochemical metal machining by
removal of metal by electrolytic dissolution from a workpiece,
comprising

a frame with a workpiece holder in which the
workpiece is mounted in such a way that it can be rotationally
driven under numerical control around a vertical spindle axis
and a horizontal axis of rotation,

at least one tool that can be infed to the workpiece,
the workpiece being positively poled as an anode and the tool
being negatively poled as a cathode or bipolarly pulsed voltage
or current is applied to the workpiece and the tool,

wherein

the workpiece holder is moved horizontally in a
controlled manner relative to the frame on a horizontal slide
along Y guides and vertically with the spindle along a Z guide,
and the tool can be horizontally moved on an infeed slide along
an X guide on the frame, and wherein

the X guide is on a vertical front wall and the Y

guides are on an upper side of the frame.

2. The machine according to claim 1, wherein the Y

guides are on a structure.

3. The machine according to one of the claims 1 to 2,
wherein, the vertical front wall has a forwardly open
indentation for a working space in the frame and that the
spindle with the workpiece projects to at least some extent

into the forwardly open indentation.

-5
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4. The machine according to claim 3, wherein the two
side walls and the upper and lower side of the indentation are

to at least some extent formed by the frame.

5. The machine according to claim 4, wherein an opening
for conduits and energy input to the work holder is provided in

the rear wall of the indentation.

0. The machine according to one of the claims 1 to 5,

wherein two of the tools symmetrically flank the workpiece.
7. The machine according to claim 6, wherein the tools

can be infed to the workpiece synchronously and in opposite

directions using a machine control.
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