SCREW PRESS BACKGROUND TO THE | NVENTI ON The p%esent [ nVﬁ?S 1@% 20(?0
relates to a screw press. A screw press is a press machi ne which

servo nmotor as the driving source and raises and lowers a ram (a slide) by
a screw nmechani sm Pat ent Nunber 2533486 is an exanple of the prior
art. In the patent publication for_ this prior art exanple, there is
desxribed a construction in which én electric notor is the drive source
and a ramis raised and |owered via a screw nechanism The position and
speed and the like of the ramare controlled using pul ses froman encoder

which is provided on the not crrpw prRESSeferring to Figure 5, this prior
art is shown. A screw shaft 7a Is connected to the output shaft of. a notor

(servo notor) 2. An end of screw shaft 7a is screwed into a nut 8a of a ram

8. When 2 rot es in.the direction of arrow B, ram8 is raised
and |OV\BMW§§N}? ;l‘&{l‘ A due to the action of a screw

mechani sm 7. lfhebRAKEnt invention relates to a screw press. A screw press is a
press machine which has a servo motor as the driving source and raises
and lowers a ram (a slide) by a screw mechanism.

Patent Number 2533486 is an example of the prior art. In the
patent publication for this prior art example, there is described a
construction in which an electric motor is the drive source and a ram is
raised and lowered via a screw mechanism. The position and speed and
the like of the ram are controlled using pulses from an encoder which is
provided on the motor.

Referring to Figure 5, this prior art is shown. A screw shaft 7a is
connected to the output shaft of a motor (servo motor) 2. An end of
screw shaft 7a is screwed into a nut 8a of a ram 8. When servo motor 2
rotates in the direction of arrow B, ram 8 is raised and lowered in the
direction of arrow A due to the action of a screw mechanism 7. In other
words, when there is positive rotation and reverse rotation of servo
motor 2, ram 8 has a reciprocating motion due to the action of the screw
mechanism. In this situation, because the screw shaft is provided
perpendicularly, ram 8 has a rise and fall motion.

An upper mold (not shown) is affixed to ram 8. Opposite this, a
lower mold is affixed to a bolster. Material supplied between these
upper and lower molds is pressed.

As described previously, an encoder 3 is provided on servo motor
2. There is feed back of the pulse signals of encoder 3 to a position
control circuit and a speed control circuit, and the position and speed of

ram 8 are controlled.



words, when there is positive rotation and reverse rotation of servo notor
2, ram 8 has a reciprocating notion due to the action of the screw
mechanism In this situation, because the screw shaft is provided
perpendicularly, ram8 has a rise and fall notion. An upper nold
(not shown) is affixed to ram8. Qpposite this, a lower nold is affixed to
a bolster. Material supplied betwee® these upper and |ower nolds is
pressed. As descri bed previously, an encoder 3 is provided on servo
notor 2. Ther eBe@keehe baakionfanidumt pifilsesvosingtoal 2 isodetecteddyr 3 to a position

control circuit_and a speed cqontrol circuit ang the position and speed of
ram 8 ar €NeoAer 34 thegemount of raising or lowering of ram &, or, in other .2

Because 0Bids O pNIGTBY Mm ], oBF bk Coffiolba By ihe dRARCHHindY encoder 3, the

amount of rairsin owering of ram8, or, in other words, the position of
ram 8, cdfomeercoder 8] Fadhéymores tipuspeed ofumbeB candm eontondled 1.  Fur t her nor e,

t he speed of ram 8 can be control %ed by the pul se nunber per unit tine of
encoder 3he pulse number per unit time of encoder 3.

In the same figure, processing of data, such as inputting,
establishing, changing, and the like of data such as the position, speed,
and the like of the ram, is conducted by the information processing
control circuit. By matching the pulse of encoder 3 with a position and
speed of ram 8 which have been established beforehand, the position
and speed of ram 8 can be controlled.

The above control system is called a semi-closed loop system. All
of the control of the ram is conducted by the pulses of the encoder.
There are no means for feedback of the actual movement conditions of
the ram. As a result, in this prior art example, in order to have a high
precision position control of the ram, there is direct coupling of the
motor, which is the driving source, and the screw mechanism. There are
no devices interposed between them. Such devices can obstruct the
precision of the ram position because of deformation or loosening.

Stated differently, in the semi-closed loop system of the prior art
example, because there is no construction for feedback of the actual
positional information of the ram, if any machinery is placed between
the motor and the screw mccham'srﬁ, the rotation amount of the motor

does not directly translate into the position of the ram, and the desired

positional precision for the ram is not achieved.

OBJECT AND SUMMARY OF THE INVENTION
The object of the present invention is to provide a screw press
which can ensure the positional precision of the ram when the rotation

amount of the above motor does not directly translate into the position



In the sanme figure, processing of data, such as inputting, establishing,
changing, and the like of data such as the position, speed, and the |ike of
the ram is conducted by the information processing control circuit. By

mat chi ng the pul se of encoder 3 with a position and speed of ram 8 which
have been established beforehand, the position and speed of ram 8 can be
controll ed. The above control3 systemis called a sem -cl osed | oop
system Al of the control of the ramis conducted by the pul ses of the
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position a frame or a bolster and the ram; output from the position detection
sensor is used in positional control of the ram; the position in the
vertical direction of the positional sensor is near the lower surface of the
ram. In addition, the invention provides a screw press, wherein: with
respect to the value of the bottom dead center which has been
established beforehand, an allowable value in which the ram is
considered to have reached the bottom dead center is provided, and the
allowable value can be freely adjusted. In addition, the screw press is
one wherein: in the vicinity of a plurality of points specifying ram
positions which have been established betorehand, tlie variability for the
control can be adjusted for each of the plurality of points by a timer.
Among the plurality of points established beforehand, for each point
except the bottom dead center, there are allowable values, with respect
to positional data which have been established beforehand, in which the
ram is considered to have reached each of the plurality of points, and
the allowable values can be adjusted freely.

The above, and other objects, features and advantages of the

present invention will become apparent from the following description
read in conjunction with the accompanying drawings, in which like

reference numerals designate the same elements.



3 of the ram because there is other machinery, such as a decel erator and
the like, present between the notor (servo notor) and the screw nechanism
The present invention has a construction in which a position detection
sensor, which detects the position of the ram is provided, and the
position of the ramis controlled by the output fromthis sensor. The
invention is directed to a screw press, in which a ramis driven by a servo
notor via a screw nechanism wherein: a position detection sensor, which

det ect s (BRIDPDESCORIPTION@MTHE DRAWINGS®d between either a frame or a
bol ster and the ram output fromthe position detection sensor is used in

posi ti onal corfiBol ivp from pagthy in spetigBAfta HEW Prefsemade iR cal directi on of

the posit} r o4l S: the | ower surface of the ram In addition,
t he inverﬁc?{é'giagig\%gjetsheamg%ﬁ{eo& press, wherein: with respect to the val ue of

the bottom deggigc2i¥ &bladk diigraas dbaiimgasicrbtion be the sdrewedtresyd, - an al | owabl e
value in which the ramis considered to have reached the bottom dead center

i s provided, dfigs.t3(e)-td)l dapigivaripns moldiag pAdterReel y adj usted. In addition,
the screw pr esﬁig.' Zisa descriptive drawing of the positional setting.

Fig. 5 is a block diagram of a prior art screw press.

DETAILED DESCRIPTION OF THE EMBODIMENTS

Referring to Fig. 1, a servo motor 2 is affixed to a frame 1. A
pulley 4 is affixed to the output shaft of servo motor 2. An encoder 3 is
provided on a lower end of servo motor 2. A screw mechanism is
provided on frame 1. A pulley 6 is affixed to the top end of the screw
shaft. A belt is placed over pulley 4 and pulley 6. The diameter of
pulley 4 is smaller than the diameter of pulley 6. The deceleration
device is constructed from pulley 4, pulley 6, and belt 5.

The lower end of the above screw shatt is screwed into a nut on a
ram 8 Ram 8 is guided by a guide mechanism 10 and can be raised and
lowered freely. Guide mechanism 10 comprises a cylindrical guide body
affixed to a bed 1a, and a solid rod which is affixed to ram 8 and can be
inserted into the above cylindrical guide body. Guide mechanism 10
guides ram 8 in the up and down direction. A bolster 9 is affixed to bed
1a. |

Referring to Fig. 1, a linear scale 11 is installed interposed
between either frame 1 or bolster 9 and ram 8. Linear scale 11
measures the vertical position of ram 8. Using the output, the positional
control of ram 8, or in other words, the positional control in the vertical
direction of ram 8, is conducted. Linear scale 11 is installed in a
location which is not easily affected by deformation of frame 1. In other

words, by having the position in the height direction near the lower



one wherein: in the vicinity of a plurality of points specifying ram

posi tions which have been established beforehand, the variability for the
control can be adjusted for each of the plurality of points by a tiner.
Anong the plurality of points established beforehand, for each point except
the bottom dead center, there are all owable values, with respect to

posi tional data which have been est&bli shed beforehand, in which the ramis
considered to have reached each of the plurality of points, and the

al | owabl euiaks®$ remre, kadatakisg ate idistetee. from the upfiee saifaceof bed ot her
objects, features and advantages of the pres?nt I nvention wll becone

appar ent Yaressy smallf e deformader amoynt of fhagag) 1iiR bebksembemy® with the

acconpanyi ng. drati NSee! diselfiée frobl e GFPEr HREEe U TREUSfinlgnat e the sare

el enent s. | EF
DESCRI PTIseNe QA ihtfeab¥3AYRd\G&formation amaunt ofifsame flrinrbetweer themin section of a

screw press made in accordance with the jnventiaon. Fig. 2 is a block
di agr am deows larger, apdrthe iesiordn the @ubpyteaf [incas scale 11 becomes
large.

It is understood that in such operation, an upper die mold die is
affixed to the lower surface of ram 8, and a lower mold die is affixed to
the upper surface of bolster 9. A die position sensor is provided, this
position sensor being located interposed between one of the screw press
frame 1 or bolster 9, and the ram 8. This is a high precision sensor
which can accurately measure the distance between the upper and lower
mold in the vicinity of the bottom dead center. The material supplied
between the upper mold and lower mold is press worked in conjunction
with the rising and falling motion of ram 8 and becomes the product.

When servo motor 2 rotates, the rotation of servo motor 2 is
transferred to the screw shaft of screw mechanism 7 via pulley 4, belt 5,
and pulley 6. In this situation, the rotational torque of servo motor 2 is
increased and transferred to the screw shaft.

When the screw shaft rotates, ram 8 descends at an established
speed due to the action of screw mechanism 7. The material supplied
between upper mold and lower mold is press worked. Once ram 8
reaches the bottom dead center, and the press working is completed.
Servo motor 2 reverses rotation, and ram 8 rises at the established speed
and stops at the top dead center.

Referring to Fig. 2, as described above, when servo motor 2
rotates, screw shaft 7a rotates in the direction of arrow B, and ram 8
rises and falls in the direction of arrow A. The output of linear scale 11
is fed back to the position control circuit. The pulse signal of encoder 3

is fed back to the speed control circuit. In other words, the positional



Figs. 3(a)-(d) depict various nolding patterns. Fig. 4is a

descriptive drawi ng of the positional setting. Fig. 5 is a block
diagram of a prior art screw press. DETAI LED DESCRI PTI ON OF THE
EMBODI MENTS Referring to Fig. 1, a servo notor 2 is affixed to a

frame 1. Apulley 4 is affixed to the output shaft of servo notor 2. An
encoder 3 is provided on a | ower end. of servo notor 2. A screw nmechanismis
provided on frame 1. A pulley 6 is affixed to the top end of the screw

haft. A helf js.pl L. : . di f pul |
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the above screw shaft is screwed into a nut on a ram8. Ram 8 is guided by
a gui de nechaniRaferringaagairc tnh Fige 2; aithethe dnfprmalien auoeassiagycontzol de mechani sm

10 ' a cylindri i de _body affi : d I d lid rod
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bolster 9 is affixed to bed . Referring to Fig. 1, a linear scale
11 is i nscendusted.nToe nfocntation \preeessing isentrdl eifguit contaipslagtior 9 and ram 8.

Li near scale,.ll r.es the vertical ition.of.ra . _Using the output,
the posit PGHYPD f’gﬁ%ﬁ%}m%@rf‘ﬁﬁ?@ typer, ?f&)@ﬁ@"%‘?&ﬁz w[p}‘fg HFbsi tional control
i n the vegédceibbeddategcti on of ram 8, is conducted. Linear scale 11 is
installed in a |location which is not easily affected by defornation of
franme 1. In ot Referwingde Figs al(digthenhmolsting paternsnor incother ght di recti on

near the | ower . . .
words, the motion patterns for ram 8 needed for various press working,

are indicated by (a) two position, (b) three position, (c) four position,
(d) five position. Referring to these figs., the vertical axis represents
distance in the vertical direction, and the horizontal axis.is the time axis.
In the situation of the first (a) two position, ram 8 is simply lowered and
raised. Both are at constant speeds, and ram 8 simply goes back and
forth between the top dead center and the bottom dead center. The
vertical distance from the tdp dead center to the bottom dead center is
the stroke length. The slope of the line segment represents the speed of
ram 8. These line segments represent the locus of the motion of ram 8.

In the situation of the second (b) three position, ram 8
decelerates part way through the descent. In drawing and punching,
there are advantages in terms of moldability, noise and vibration and the
like if press working is done while decelerating.

One pattern is selected from among the patterns shown in Figs.
3(a)-(d) depending on the press working. Afterwards, the position and
speed of each position is inputted and established.

Referring to Fig. 4, the steps for establishing the position and
speed of ram 8 when the five position, Fig.3(d), is selected is described.
First, the bottom dead center must be determined. In this example, the

fourth position is the bottom dead center. Next, the stroke length, or in



5 surface of ram 8, and nmaking the distance fromthe upper surface of bed

la very small, the deformation anmount of frame 1 in between themis nade

small. As the distance fromthe upper surface of bed la to linear scale 11
i ncreases, the deformation amount of-frane 1 in between them grows |arger,
and the error in the output of linear scale 11 becones | arge. It is

understood that in such operation, @n upper die nold die is affixed to the
| ower surface of ram8, and a lower nold die is affixed to the upper

surface ohthepkwiréd tife vétidhledinanid betvezarnhe firktSpayitiot 86 thé hi s position
sensor being located interposed between one of the screw press frane 1 or
bol st er dousthdpaesitéon, dsregtablishied. i’ Ehealogptien pf ea¢hs pesitienneioin etherh can
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rot at es, mhton patterwof samseisvastahbished. 2Fugthermaore] dhe aboveosettingsscr ew shaft  of
screw rrecaf}gq:iog%&egib%’ lPe%lirllge% t%l’e v%%ets a%’sites on the control board
determined for each item.
The position of ram 8 is controlled by matching the position data
established in the above manner with the output from linear scale 11.
The speed of ram 8 is controlled by matching the speed data established
in the above manner with the output from encoder 3.
Below, the series of motions of the ram is described. Referring to
Fig. 4, when the press machine is not operating, servo motor 2 is
stopped, and ram 8 is stopped at the first position, which is the top dead
center. When the operation of the press machine is started, servo motor
2 has a positive rotation, and ram 8 descends at the established speed
from the first position to the second position. When ram 8 reaches the
second position, it descends towards the third position at the established
speed.
Similarly, when ram 8 reaches the fourth position, which is the
bottom dead center, servo maotor 2 reverses rotation, and ram 8 rises
towards the fifth position at the established speed. Similarly, ram 8,
which has reached the fifth positioﬁ, returns to the top dead center, and
servo motor 2 stops, and ram 8 also stops. The above series of motions
is repeated. When operating the press machine continuously, servo
motor 2 switches to the positive rotation at the top dead center, ram 8
descends after reaching the top dead center, and the same motions as
described above is repeated.
With the above motions, if at the fourth position, the position of

ram 8 is attempted to be made infinitely closer to the established value,



and pulley 6. In this situation, the rotational torque of servo notor 2 is
I ncreased and transferred to the screw shaft. When the screw shaft
rotates, ram 8 descends at an established speed due to the action of screw
mechani sm 7. The material supplied between upper nold and lower nold is
press worked. Once ram 8 reaches the bottom dead center, and the press
working is conpleted. Servo notor 2_reverses rotation, and ram8 rises at

t he established speed and stops at ?he top dead center. Referring to
Fig. 2, as descrijhed above, en servo or 2 rotates, screw shaft 7a
rotates i# CREARINRATY AHPWH 03?%%“3?6%?50 ftPéﬁ?%trPﬁ@géglénﬁf“fal s in the

di recti onpRfau@fitig)istedh. OP¥epehdiAf drl theallloWaBleeprekisich befheback to the
position control circuit. The pul sé signal of encoder 3 1s fed back to the

speed conpmoductio baihandled, whhethewdifferentchbefweentthe reatablished
6 control of scale 11. The

ram8 is conducted with the output of |inear
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establishing circuit of Fig. 2), it is considered to have reached the

established position, and the motion of ram 8 goes on to the next step.

As an example of the above described in-position value, it is set as plus

or minus 5 micrometers from the aforementioned established value.

This in-position value is designed to be able to be established within a

range of 1 micrometers to 1000 micrometers. As described previously,

the in-position value is selected according to the allowable precision of

the product to be handled. The in-position value can be corrected by

measuring the dimensions of an actual product which has been press

worked.

In the above series of motions, tor example, because there is
variability for the control in the actual locus of ram 8 in the second
position, the locus of ram 8 does not pass directly over the second
position, but passes along a curve in the vicinity of the second paosition.
In other words, in the vicinity of the intersection between the straight
line connecting the first position and second position and the straight
line connecting the second position and the third position, the locus
becomes a curve of a certain radiué.

In the press working, there are situations where the second
position is very important and the above radius is preferably as small as
possible, and there are also situations where the second position is not
very important, and the above radius can be large. Therefore, it is
preferable that the above radius is not constant and can be established

and changed according to the situation.



circuit, processing of data, such as inputting, establishing, changing of
data such as the position and speed and the like of the ramis conducted.
The information processing control circuit contains an in- position
establishing circuit and tinmer establishing circuit, which are described
| at er. Referring to Figs. 3(a)-(d), the nolding patterns, or in

ot her words, the notion patterns fo9 ram 8 needed for various press
wor ki ng, are indicated by (a) two position, (b) three position, (c) four
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The vert igtRer Woidsaftsieealch @ thE @bbo® pasitigng @hé slopping fideligt t om dead center is
the stroke | ength. The slope of the |line segnent represents the speed of

ram 8. Tigstablishedeby adimen anddhe deasiofiram 8 iscentenlledise that itdasof ram 8.
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done whil e decel erati ng. e pattern is selected fromanong the
pat t er ns psessworked firgduct3(a) - (d) dependi ng on the press working.
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of each position.is %)nput ed and
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| ength, fdr cj:aQ:h position, an in-position value is established, and when the

position of ram 8 is within the in-position value, it advances to the next

step.

Next, some measurement results from the inventors regarding the
positional precision of the ram will be introduced. With a machine
capable of being pressurized to 600kN, when there is a 400kN load, the
error at the bottom dead center when using a linear scale is a few
micrometers to ten and some micrometers. When a linear scale is not
used and it is controlled by an encoder, the error is several hundreds of
micrometers.

The above error is the differgnce between the value established
beforehand and the actual value measured at the bottom dead center
position. By this experiment, it can be seen that with the present
invention, a ram positional precision of approximately 10 times or more
from the prior art is achieved. In other words, a high precision press
working product can be achieved.

The present invention uses a control system (full-closed loop
system) in which the ram position is directly measured and its output is

fed back to the position control device. As a result, it can conduct



7 ot her words the vertical distance between the first position and the
fourth position, is established. The | ocation of each position, or in other
words the height fromthe bottom dead center, is established. Next, the
speed between each of the positions is established. In this manner, the
notion pattern of ram8 is established. Furthernore, the above settings
are conducted by keying in the valygs at sites on the control board

determ ned for each item The position of ram8 is controlled by

mat chi ng . ! | Sethd n wi th the output
fromli ne‘;aérgﬁlsdg%l gbh{i& (ﬁiﬁ%‘%s[%éigwgf r a%‘éylh;g“?g%tp@gﬁ 2% %@Errrat ching the

speed datwores] el 1adh pdsition iche bebanerolied weth highipretisioauvighdutf r om encoder 3.
Bel ow, the series of notions of the ramis described. Referring to Fig. 4,

when t he aanfuereenirem the extansipephihergame duggomlasd, the s st opped, and ram
operati onpelrpaicn SEbAE PR Ahd A TS, Bk RnbR B GoenBl, o e
rotati onbepieen parts ddetoenidadawhichds emnsiielicdeomsthequbwer of the

servo motor, on the parts.

Having described preferred embodiments of the present invention

with reference to the accompanying drawings, it is to be understood that

the invention is not limited to those precise embodiments, and that

various changes and maodifications may be effected therein by one skilled

in the art without departing from the scope or spirit of the invention as

defined in the appended claims.



fromthe first position to the second position. Wen ram 8 reaches the
second position, it descends towards the third position at the established
speed. Simlarly, when ram 8 reaches the fourth position, which is
t he bottom dead center, servo notor 2 reverses rotation, and ram$8 rises

towards the fifth position at the established s imlarly, ram8,
L]
! tions is

whi ch has reached the fifth positigg, returns t

servo nmotor 2 stops, and ram 8 al so stops. The a o

repeat ed. When operating the press machi ne continuously, sefvo*notor 2
switches to the positive rotation at the top dead center, ram 8 descends
after reWHATISICGLAIMEDEESt center, and the sane notions as descri.bed above
i S repeat ed. Wth the above notions, if at the fourth position, the
position of ram & ASCERW BF§sE.cB Whicha TaEhis drivendniupward|asder to t he

ext r aor IRy PLRTRICTIFNtY B2 10 Fusphanieny e serew mochanigm o
product i \beling bperatelibgthe Dagain df agseovo mmo@wmmm e precision of the

a position detection sensor which detects a position of the ram, is
interposed between one of a screw press frame or a bolster, and said
ram;

an output of said position detection sensor being used in
controlling a position of said ram;

a locating in the vertical direction of said position detection
sensor being proximal a lower surface of said ram.

2. A screw press as described in Claim 1, wherein:

a value of a ram bottom dead center is pre-established, and an
allowable value in which said ram is considered to have reached said
bottom dead center position is provided, and said allowable value
selectively is adjustable.

3. A screw press as described in Claim 2, wherein:

a vicinity of a plurality of points specifying ram positions are
preselected, a variability for control can be adjusted by a timer for each
of said plurality of points.

4. A screw press as described in Claim 3, wherein:

for each point other than a ram bottom dead center position,
there are allowable values, in which said ram is considered to have

reached each of said plurality of points, and each said allowable value

can be adjusted freely.



product to be handl ed, when the difference between the established val ue
and the current position of ram 8 reaches within a constant val ue
(henceforth referred to as in-position value, and refer to in-position
establishing circuit of Fig. 2), it is considered to have reached the
established position, and the notion of ram 8 goes on to the next step. As
an exanpl e of the above described in-ppgition value, it is set as plus or
mnus 5 mcroneters fromthe aforenenti oned established value. This
in-position value is designed to beABBTRACD be established within a range
of 1 mcroneters to 1000 microneters. As described previously, the
in-position value is sel ected acc®CREW) PRESShe al | owabl e precision of the
product to be handl ed. The in-position value can be corrected by nmeasuring
t he di nensi ons of an actual product which has been press worked. In
t he above series of notions, for exanple, because there is variability for
the control in the actual |ocus of ram8 in the second position, the |ocus
of ram 8 does not pass directly over the second position, but passes al ong
a curve in the vicinity of the second position. In other words, in the
vicinity of the intersection between the straight |ine connecting the first
posi ti on and seBdstEwypsessivdiichapan ehsurethepgkitionahprecisioneofithag t he second

position and. the third position (#3 | ocus hecopes a,curve of a certain
o us. i When (i cOiRRB Ay ot R e mafeE 068 dt Bkéfiuner o the second
posi ti on igandity ihfEPMEtFRItiHSE thecranP B¥@usa thete i DtRIrah iy, as smal |l as
possible, and there are also situations wheece the second position is not

very i nporsughtas aadereldratantamdethe dikiey present betweangbe nidtor ewvee, it is
preferabl e_tha tH% above radi us i;hnot const ant .and.can be established and
changed acP8 5 Agd: he serew g istn, has a construction in which a position

detection sensor, which detects the position of the ram, is provided, and

the position of the ram is controlled by the output from this sensor.

Figure 1



9 In the present invention, the position passage precision is
determ ned by establishing or nodifying the aforenentioned variability
using a tinmer establishing circuit shown in Fig. 2 for each position. In

ot her words, for each of the above positions, the stopping tinme is
established by a tiner, and the locus of ram8 is controlled so that it has
the desired position passage precision/4This established value can be
anended based on press working conditions and the precision of the press
wor ked product . As a nmeans for inproving the position passage
precision for each of the above positions, other than using a tiner as
descri bed above, an in-position ngiBgadeag, described previously can be used.
In other words, for each position, an in-position value is established, and
when the position of ram8 is within the in-position value, it advances to

t he next step. Next, some urement resul fromthe inventors
regardi ng the positional precision the ramw | e introduced. Wth a
machi ne -

/

i
4 =
N

o
[l



capabl e of being pressurized to 600kN, when there is a 400kN | oad, the
error at the bottom dead center when using a linear scale is a few

m croneters to ten and sonme mcroneters. Wien a linear scale is not used
and it is controlled by an encoder, the error is several hundreds of

m cronet ers. The above error is the difference between the val ue
establ i shed beforehand and the actualzppl ue neasured at the bottom dead
center position. By this experinent, it can be seen that with the present
invention, a ram positional precision of approximtely 10 tines or nore
fromthe prior art is achieved. In other words, a high precision press
wor ki ng product can be achi eved. The present invention uses a control
system (full-closed | oop system) in which the ramposition is directly
measured and its output is fed back to the position control device. As a
result, it can conduct 10
positional control of the ramw th extrenely high precision. In other

wor ds, the ran1posi&jon can be~dontrolled with high precision wthout
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any influence fromthe extension of the frane due to a |oad, the
deformation of parts due to thermal changes, deformation and | ooseness

bet ween parts due to a load, which is transferred fromthe power of the
servo notor, on the parts. Havi ng descri bed preferred enbodi nents of
the present invention with reference to the acconpanying drawngs, it is to
be understood that the invention is n@g/4imted to those precise

enbodi ments, and that various changes and nodifications nay be effected
therein by one skilled in the art without departing fromthe scope or
spirit of the invention as defined in the appended cl ai ns.

WHAT IS CLAIMED I S: 1. In a screw press, in which aramis driven
in upward and downward novenents by a screw nechanism the screw mechani sm
bei ng operated by the output of a servo notor, wherein:
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a position detection sensor which detects a position of the ram is
i nter posed between one of a screw press frane or a bolster, and said ram
an out put of said position detection sensor being used in controlling a

position of said ram a locating in the vertical direction of said
position detection sensor being proximal a |lower surface of said ram
2. A screw press as described in Caim®/%herein: a value of a ram

bottom dead center is pre-established, and an all owabl e value in which said
ramis considered to have reached said bof+bm dead center position is

provi ded, and said all owabl e val ue sel ecft gﬁly i s adjustable. 3. A
screw press as described in Caim2, wher£peh: a vicinity of a
plurality of points specifying ran1positi§) 5 are preselected, a variability
for control can be adjusted by a tinmer fidr pach of said plurality of

H in Caim3, wherein:

center position, there are
dered to have reached each of
bwabl e val ue can be adj usted

poi nt s. 4. A screw press as descr
for each point other than a ram bottom d
al | owabl e values, in which said ramis ¢
said plurality of points, and each said
freely.
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