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(57) Cette mnvention concerne une commande d’avance
pour machine-outil & commande numérique, dans
laquelle le mécanisme d’avance est entralné par une vis
et un écrou a billes. La vis est disposée parallelement a
la direction du mouvement d’avance et tourne dans des
paliers. L’¢écrou est fixé au mécanisme d’avance. La
prise entre 1”écrou et 1a vis est assurée par I'intermédiaire
de billes. Les deux extrémités de la vis sont reliées
chacune a un servomoteur. Les deux servomoteurs sont
synchronisés et font tourner la vis dans un sens
déterminé, la rotation de la vis entrainant le mécanisme
d’avance dans la direction correspondante.
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(57) In a drive device for a feed member in a numerical
controlled machine tool in which the feed member is
driven in a feeding direction by a ball screw and a ball
nut, the ball screw being paralel to the feeding direction
and rotatably supported by bearings to be driven, the ball
nut being fixedly mounted on the feed member and
meshing with the ball screw via balls, the ball screw is
connected at its both ends to two servo motors,
respectively. The two servo motors are so synchronously
operated that the ball screw is rotated in a predetermined
rotation direction whereby the feed member is fed in the
corresponding feeding direction.
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Abstract

In a drive device for a feed member in a numerical controlled
machine tool in which the feed member is driven in a feeding direction
by a ball screw and a ball nut, the ball screw being paralel to the
feeding direction and rotatably supported by bearings to be driven,
the ball nmut being fixedly mounted on the feed member and meshing with
the ball screw via balls, the ball screw is connected at its both ends
to two servo motors, respectively. The two servo motors are so
synchronously operated that the ball screw is rotated in a
predetermined rotation direction whereby the feed member is fed in the

corresponding feeding direction.
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Title of the Invention

Drive device for a feed member in a machine tool
Background of the Invention

Field of the Invention

The present invention relates to a drive device for a feed member
in a numerical controlled machine tool in which the feed member is
driven in a feeding direction by a ball screw and a ball nut, the ball
screw being parallel to the feeding direction and rotatably supported
by bearings to be driven, the ball nut being fixedly mounted on the

feed member and meshing with the ball screw via balls.
Description of the Prior Art

In a conventional drive device for a feed member in a numerical
controlled machine tool, a ball screw is comnected at its one end to a

servo motor and is driven exclusively by said servo motor.

In a numerical controlled machine tool, each feed member is
required to be fed faster and faster in these days. For feeding the
feed member at a high speed, fhe maximum feeding speed must be
increased, and also the maximum acceleration rate and the maximum
deceleration rate must be increased. In other words, a rapid start

and a rapid stop are required in feeding steps
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The balls located between the ball nut and the ball screw must
be rotated at a high speed for fast feedings. However there is an
upper limit for avoiding a seizure to the peripheral speed of the
balls and the peripheral speed of the ball screw. Therefore the
rotation speed of the the ball screw and its diameter have also upper

limits in the conventional drive device.

On the other hand, a large motor having a large motor torque has
been provided for increasing the maximum acceleration rate. However
said motor is also large in its inertial load so that the acceleration

rate can not be increased so much.
Summary of the Invention

The object of the present invention is to provide a drive device
for a feed member in a numerical controlled machine tool, which can be

sufficiently adapted to high speed feeding.

According to the present invention, in a drive device for a feed
member in a numerical controlled machine tool in which the feed member
is driven in a feeding direction by a ball screw and a ball nut, the
ball screw being parallel to the feeding direction and rotatably
supported by bearings to be driveh, the ball nut being fixedly moumted
on the feed member and meshing with the ball screw via balls, the ball
screw is connected at its both ends to two servo motors, respectively,

and the two servo motors are so synchronously operated that the ball
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screw is rotated in a predetermined rotation direction whereby the

feed member is fed in the corresponding feeding direction.

The feed member is preferably a table, a saddle. or a head.

The ball screw is driven via its both ends. according to the
present invention, so that the torsional rigidity of the ball screw
required can be reduced tc half value, for instance, whereby its
diameter can be also reduced. The smaller is the ball screw in its
diameter, the faster it can be rotated. In such a case, the
peripheral speed of the ball screw and the rotation speed of each ball
are not increased so much as a result of decreased diameter of the

ball screw.

The two servo motors are provided for driving the ball screw via
its both ends, according to the invention, so that the rotor inertia
of each servo motor can be decreased whereby the maximum acceleration

rate and the maximum deceleration rate can be increased.

The ball screw is driven synchronously via both ends, according
to the present invention, so that its torsion occurred in feeding
steps can be averaged or reduced whereby the feeding accuracy can be

improved.

Therefore the drive device for a feed member according to the

present invention can be sufficiently adapted to high speed feeding.
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Brief Description of the Drawing

Fig. 1 is a side view showing a preferred embodiment of a drive
device for a feed member in. a numerical controlled machine tool

according to the present invention.
Description of the Preferred Embodiment

A preferred embodiment according to the present invention is

described hereinafter with reference to the drawing.

A drive device 10 for a feed member 11, for instance, a tablell
in a numerical controlled machine tool, comprises a ball screw 12 and
ball nuts 13. The ball screw 12 and ball nuts 13 cooperate with each

other for feeding the feed member 11.

The table 11 is guided by guide means (not shown) so as to be

slide along the ball screw 12 or in a feeding direction.

The table 11 has a protrude portion on the under side thereof, on
which the ball nuts 13 is fixedly mounted. The ball nuts 13 is a
double type, in which a preload is subjected between the ball screw 12
and the ball nuts 13 so that the backlash is decreased whereby the

feeding accuracy can be improved.

The ball screw 12 is meshed with the ball nut 12 via balls (not

shown). The ball screw 12 is rotatably supported at near both ends
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therecf by bearings 17. The bearings 17 are moumted on support

portions 18 of the machine tool, respectively.

The ball screw 12 is connected at its both ends to drive shafts

of survo motors 1l4a, 14b via couplings 16, respectively.

The two servo motors 1l4a, 14b are controlled by control means 19
in synchronous manner so that the feed screw 12 is rotated in a
predetermined rotation direction whereby the table 11 is fed in the

corresponding feeding direction.

The recent servo technic is excellent enough to operate two servo

moters in substantially fully synchronous manner.

The ball screw 12 is synchronously driven via both ends, so that
the torsional rigidity of the ball screw 12 required can be reduced to
half value, for instance, whereby its diameter can be also reduced.
The smaller is the ball screw 12 in its diameter, the faster it can be
rotated. In such a case, the peripheral speed of the ball screw 12
and the rotation speed of each ball are not increased so much as a

result of decreased diameter of the ball screw 12.

The two servo motors l4a, 14b are provided for driving the ball
screw 12 via its both ends, so that the rotor inertia of each servo
motor can be decreased whereby the maximum acceleration rate and the

maximum deceleration rate can be increased.



CA 02244629 1998-08-10

The ball screw 12 is driven synchronously via both ends, so that
its torsion occurred in feeding steps can be averaged or reduced

whereby the feeding accuracy can be improved.

To the contrary, in a drive device in which a ball screw is
driven via only one end by a single servo motor in such a case as
before-said conventional drive device, the torsion of the ball screw
depends on the position of the ball nut, between two ends of the ball

screw whereby the feeding accuracy is deteriorated.



CA 02244629 1998-08-10

Claims

1. A drive device for a feed member in a numerical controlled
machine tool in which the feed member (11) is driven in a feeding
direction by a ball screw (12) and a ball nut (13), the ball screw
(12) being paralel to the feeding direction and rotatably supported by
bearings (17) to be driven, the ball nut (13) being fixedly mounted on
the feed member (11) and meshing with the ball screw (12) via balls,
wherein the ball screw (12) is comnected at its both ends to two servo
motors (14a, 14b), respectively, and the two servo motors (1l4a, 14b)
are so synchronously operated that the ball screw (12) is rotated in a
predetermined rotation direction whereby the feed member (11) is fed

in the corresponding feeding direction.

2. The drive device for a feed member in a numerical controlled
machine tool according to claim 1, wherein the feed member (11) is a

table (11).

3. The drive device for a feed member in a numerical controlled
machine tool according to claim 1, wherein the feed member (11) is a

saddle.
4. The drive device for a feed member in a numerical controlled
machine tool according to claim 1, wherein the feed member (11) is a

head.

5. The drive device for a feed member in a numerical controlled
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machine tool according to claim 1, wherein the ball nut (13) is a

double type.

6. The drive device for a feed member in a numerical controlled
machine tool according to claim 1, wherein the diameter of the ball
screw (12) is smaller than that of a single drive type in which a ball

screw is driven by a single servo motor connected to one end thereof.

7. The drive device for a feed member in a numerical controlled
machine tool according to claim 1, wherein the rotor inertia of each
servo motor (14a, 14b) is smaller than that of a single drive type in

which a single servo motor is comnected to one end of a ball screw.
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Patent Agents



CA 02244629 1998-08-10

FIG. 1
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