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(54) Title: ELECTRONIC DRIVE EQUIPMENT FOR SPINDLES

(57) Abstract: An electronic drive equipment is described, able to control a clamping device mounted on a rotating member (1)
& of a machine tool. Said electronic drive equipment is mounted on the rotating member (1) and it is fastened to the machine tool
& basement (7). The electric motor (4) of the electronic drive equipment puts in rotation a shaft (3), integral with a lead nut element (8)
actuating a ball screw (9), this rotation causing the axial displacement of the ball screw (9) which actuates a tie rod (12) connected,
by means of thrust bearings, to the clamping device, that is thus operated. A pulse emitting device (5) is provided, able to control
the position of the electric motor (4) and to transmit all the required data related to the machine tool rotating member (1), together
with the position of the clamping device, to the machine tool numeric control device.
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“ELECTRONIC DRIVE EQUIPMENT FOR SPINDLES”

The present invention is about an electronic drive equipment able to control a
clamping device mounted on a rotating member, preferably but not necessarily a
lathe spindle.

At present, the control of clamping devices mounted either on rotating or fixed
elements is performed by hydraulic cylinders able to put in motion a tie rod.
Therefore, a properly dimensioned hydraulic equipment is required to operate these
cylinders, in order to supply oil at the desired pressure and flow rate. The force
required to clamp the element to be machined on the machine tool is transmitted by
means of the hydraulic drive equipment. The stroke performed by the hydraulic
cylinder is then controlled by electric devices, giving the signal of reached position
required to safely continue the machining operations.

In known assemblies, the clamping force must be predetermined according to
the machining to be performed and it cannot be changed during said machin‘ing, i.e.
when the clamping device is rotating, since the hydraulic system does not provide the
required safety conditions for the operator.

However, for machining more and more accurate workpieces, they have to be
clamped with forces able to minimize the workpiece deformation, and it is thus
required to modify the clamping force according to the machining to be performed.

For this purpose, in known assembilies, it is required to stop the spindle
rotation, modify the hydraulic pressure and then restart the machine tool épindle.
These operations require a considerable idle time, and the clamping force control is
not accurate and it cannot be changed during the workpiece machining, i.e. when the
spindle speed rate is changed, since it is extremely dangerous for the operator.

Therefore, electronic systems for controlling the clamping devices have been -
proposed, said systems being provided with an electric collector. However, this
electric collector has the disadvantage that high speed rates of the machine tool are
not éllowed, and said electric collector is subject to wear phenomena.

It is thus an object of the present invention to provide for a drive equipment for
the clamping device of a machine too! which aIIoWs, with respect for the safety rules,
to manage the clamping force of the workpiece on the machine tool in an analogue

way, i.e. with electronic components instead of hydraulic ones, as a function of the
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machining parameters and/or machining technology requirements, said driving
equipment having a speed limit comparable with that of the machine tool on which it
is installed.

The use of an electronic system instead of an hydraulic one and the
elimination of the electric collector allow to modify in an analogue way the clamping
force of the workpiece to be machined, directly from the machine tool control panel,
being possible as well to modify the stroke of the driving tie rod in an analogue way,
as already happens for the machine axis. Furthermore, the elimination of the electric
collector allows to improve both the machine performances, since the rotation speed
limits are increased, and the safety for the operator, while the elimination of the
hydraulic drive equipment allows to reduce the machine overall size and cost, as well
as to intfroduce environmental advantages, since the exhaust fluids disposal is no
more required.

Characteristics, objects and advantages of the present invention will be better
highlighted in the following description with reference to the annexed figure of
drawing, showing a cross sectional view of an embodiment of the invention given in a
not limiting way. ‘

With reference to the annexed figure, a generic rotating element of a machine
tool, like for example a lathe spindle, is shown in phantom and it is indicated with
numeral 1. *

The electronic drive equipment according to the present invention is mounted
on the machine tool sbindle 1, by means of the flange 2 and the thrust bearings 6
and 11, and it is thus fastened to the machine tool basement in the point indicated
with numeral 7. Said electronic drive equipment performs its control function on the
clamping device through the axial movement of a lead nut element 8 mounted on the
machine tool Spindle 1, and it is provided with an electric motor 4 of brushless type
for its actuation.

When the machine tool is not working, with the drive motor of the spindie 1 in
torque, the electric motor 4 of the electronic drive equipment puts in rotation the shaft
3, integral with the lead nut 8. This rotation causes the axial displacement of a ball
screw 9 which actuates a tie rod 12 connected, by means of thrust bearings, to the
clamping device, that is thus operated.

The electronic drive equipment according to the present invention is

furthermore provided with a pulse emitting device 5, such as an encoder or a phonic
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wheel, whose function is to control the position of the electric motor 4 and
consequently to transmit all the required data related to the machine spindle 1,
together with the position of the clamping device, to the machine tool numeric control
device.

To allow the axial movement only of the screw 9, an anti-rotation device 10 is
provided.

The axial movement of the tie rod 12 is performed through the relative
movement of the machine tool spindle 1 driVe motor and the brushless electric motor
4 of the electronic drive equipment according to the invention. When the machine tool
spindle 1 is idle, the electric motor 4 is put in rotation and, as previously mentioned,
the displacement of the tie rod 12 is obtained, with consequent opening and closing
of the clamping device. When the desired movement has been completed, the two
motors rotate with perfect synchronism, keeping the tie rod 12 position fixed. In this
way, it is possible to wire the electric motor 4 without using rotating electric collectors.

It is thus possible to control the clamping device through the machine tool
numeric control device, as a function of the spindle 1 speed, and the élamping force
of the workpiece can be changed as well in a continuous way, obtaining a prompt
and reliable response from the whole assembly.

. A safety brake, preventing the movement in case of voltage failure, can be
furthermore provided. . .

Therefore, the electronic drive equipment according to the present invention
fully achieves the ‘intended objects, allowing a better control of a maéhine‘ tool
clamping device and increasing at the same time the performances and the safety in
respect of an hydraulic system. ‘Furthermore, a considerable reduction of the
machine overall size and the productive costs is achieved. ,

It is to be ﬁnderstood that several modifications, additions, and/or
replacements of equivalent elements could be made to the electronic drive
equipment according to the present invention, described with explanatory purpose

only, without falling outside its scope of protection as defined in the appended claims.
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CLAIMS
1. An electronic drive equipment able to control a clamping device mounted on a
rotating member (1) of a machine tool, the clamping device comprising a rotating
shaft (3) integral with a lead nut element (8) actuating a ball screw (9), characterized
in that the rotation of said shaft (3) is performed by an electric motor (4), said rotation
causing the axial displacement of said ball screw (9) which actuates a tie rod (12)
connected, by means of thrust bearings, to said clamping device, that is thus
operated.
2. The electronic drive equipment according to claim 1, characterized by
comprising at least a pulse emitting device (5) able to control the position of the
electric motor (4) and to transmit all the required data related to the machine tool
rotating member (1), together with the position of the clamping device, to the
machine tool numeric control device.
3. The electronic drive equipment acco~rding to claim 1, characterized in that an
anti-rotation device (10) is provided, in order to allow the axial movement only of the
lead nut element (8).
4, The electronic drive equipment according to claim 2, characterized in that the
puise emitting device (5) is an encoder or a phonic wheel. ,
5. The electronic drive equipment according to claim 1, characterized in that the

electric motor (4) is a brushless type motor.
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