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I 1. Current Situation of Japanese Press Industry
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ecently, the environment of manu-
Rfacturing that surrounds the metal
press processing industry and the press
machine manufacturers has changed
greatly.
The press work of the metalworking
method that exists for a long time has
also changed.
The new object material of the press work
appears every day, and the machines and
the dies etc. corresponding to it have
changed in terrible speed.
Though the quality improvement of pro-
cessed products is always requested, a
lot of companies began to deal with an
excessive quality by distinction between
parl where high qualily is demanded and
part not demanded. The attempt to con-
solidate all processing to the final product
around the press work for the pursuit of

reduction in costs that is an eternal prob-

Figure 1-1 Servo press system

lem is increasing drastically, and the users
of the press machine are aiming at the
pursuit of their original processing
system.

Moreover, it is a situation in which China
cannot be disregarded when thinking
about a global manufacturing environ-
ment, regarding the cost of processing
cost as important. Now, China is under-
going a transfiguration from the produc-
tion base in the world to the large con-

sumption country.

The recent key words of the press work
are as follows;
1) Key word throughout the processing
+ High accuracy, complex, and diffi-
cult processing technology
- Precise forging technology
- Super fine press processing tech-

nology

* Dry and Semi-dry processing
* Forming simulation
2) Key word of processing technology
- Net-shape
- Progressive cold forging
+ Fine-blanking
» Tailored blanking
* Tube hydro-forming
* Super high tensile steel board pro-

cessing technology

The above-mentioned are a part of the
key words, and the theme of the press
work is increasing greatly.
As a result, there is a change in produc-
tion conditions, as follows;
1) Diversification in material processed
2) Diversification in product quality
3) Diversification in structure of die
4) Diversification in processing pro-
cess
5) Increasing of user's original pro-
cessing system
Those progressing processing technology
and the diversification of production con-
ditions became a starting point to request

a hig revolution for the press machine.

As it is said, "Rush into to a serious mega-
competing age", such a big revolution ele-
ment is making a new trend in the press
industry.

The press work (plastic forming), the pro-
cessing method of the metal existed from
the ancient times. Tools necessary for
life was made through the process of beat-
ing it with the hammer to a required

shape after the chunk of metal had been

made.

And, it developed rapidly in recent years
as the main processing means for mass-
production, for example, the car.

The basis of the press work is to tran-
scribe the shape of the die in the material
by putting the material between divided
dies, and to give a certain power to the
dies.

The machine designed to give the die rea-
sonable movement with the addition of
high power, that is, a press machine, The
simple reciprocation of a slide was
required to keep accuracy and safety for a
long time as a function of the press
machine.

However, a big change in the manufac-
turing environment brought the diversifi-
cation of all the production conditions,
and a revolution of productivity, a revolu-
tion of the production system, and the
correspondence to a new production envi-
ronment has been requested of press

machine.

Thus, the golden days of the crank type

machine press and the hydraulic press
for about 100 years see the ending symp-
tom by these revolution requests, and the
“servo press” , such as a mechanical
servo press of servo motor direct drive
structure, a mechanical servo press of
servo motor drive with the combination
structure of the ball screw and the link
mechanism, a hydraulic servo press using
servo valve, a hydraulic servo press of
system to drive hydraulic pump directly
by servo motor, were appeared. The
appearance of the machine built in a servo
motor as a "servo press’ is very recent
though the servo technology has been
applied to various machine and devices
so far.

Great expectations are focused on such a
new press machine, which completely
changes the concept of the press machine
and becomes a big techmical improvement
in the press machine industry where a
long history exists. The element of many
kinds of production technical improve-
ments, such as the one concerning the

above-mentioned processing key word,

Process

Press machine ]\

Press processing system

Materials

Automation equipment
Safety device

Figure 1-2 Relative chart of press processing system




improvement of productivity, the achieve-
ment of the processing environment of
low noise and low vibrations, and a struc-
tural reform for the energy reformation

etc. are built into this “servo press” .

Figure 1-2 shows a basic form of the press
processing element. The requested rev-
olulion is based on this element.

The servo press that tries to obtain a tech-
nical lead in the world starts appearing
from this processing element form, and is
growing up exceeding this frame.

The servo press will be able to offer the
new processing technology and the envi-
ronment for the new business develop-
ment that makes the best use of the new

technology for the metalworking compa-

ny.

It is said that the “rapid-prototyping” is
paid to attention in various revolutions
requested of the press work in the 21st
century. This is a technique to finish up
the product in the stage of the drawing
very early. The production technique
offered with the function of the servo
press is the one which realizes this

“rapid-prototyping” at the same time.

Moreover, the extension and expansion
of "Energy supply and demand structural
reform investment promotion tax system"
for which we appealed to the METI
(Ministry of Economy, Trade and
Industry) is decided, and has been con-
structed since 2004 fiscal year. This

means that the application time limit of

the object equipment is extended for
two years, and "Servo drive type press
machine" and others were added newly.
It is because there is a conviction that var-
ious advantages of the servo press acti-
vate various aclivities of the press industry
on the background where such an

administrative measure is admitted.

There is no standard to promote stan-
dardization now because the servo press
is a new technology, and we will promote
the standard making. For the future of
the servo press machine which has a big
influence on the manufacturing environ-
ment in the world, aiming at safe base
machine making of the acceptance in the
manufacturing premise became our big

proposition in the future,

The servo press is a machine in new age
that can surely do the requested revo-
lution, and a hero of the 21st century that
promotes the development of the press

industry.

l 2. What is the Servo Drive Press Machine ?
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bout 300,000 press machines are
A now operating in Japan. The kind of
the press machine such as the mechanical
press, the hydraulic press, bending
machine, and shearing machine is
numerous and a lot of crank presses are
used among those presses overwhelm-
ingly. It is because it's capacity, opera-
tion easiness, and the price, etc. were suit-
able on both sides of manufacturing and

the introduction.

The crank press still keeps prosperous in
present market, and the processing is
approved by satisfying " Three basic
capacities " ((D Pressure capacity @
Torque capacity @Energy capacity) that
this machine originally has.

In these three basic capacities, the energy
capacity is very much related with the
speed of the slide and is especially impor-
tant for the recent highly difficult form-
ing processing and the blanking.

Figure 1-3 shows the crank press. The
source of all the capacities is a flywheel,
and the energy capacity is called "
Flywheel capacity ".

The capacity of the press is invented by
the flywheel, mere the mass of iron, rotat-
ing at a certain velocity. And, the moment
of inertia by it's rotation, that is, the fly-
wheel energy becomes the source of the
press working. Therefore, when the
weight of fiywheel is large and it's rotation
speed is high (in a word, the speed of the
slide is fast), higher energy is generated,
and the crank press can do bigger work.

However, it is understood that the lower

processing speed (slide speed) improves
the accuracy of the product in various pro-
cessing. And also confirmed that it has a
good influence on the durability of the
tool and the press machine, a remarkable
effect is confirmed on the production envi-
ronment such as the processing noises
and the vibrations.

Therefore, the contradicted demand of
" wanting a big energy and a slow speed
in processing " arose. It was a big dilem-
ma for the past crank press, and it could

not satisfy both things at the same time.

Moreover, to obtain a big energy, the
press machine of a high rank (big capaci-
ty) was necessary, though it's big pro-
cessing load (pressure capacity) was not
necessary occasionally.

These were a big problem for the crank
press, and the problems existed for a long
time. Recently, several companies started
the research and development so that
they might cancel this contradiction with-
out losing productivity. The link press was
developed in the United States about 40
years ago, and various types of the link
press were appeared in the market also in
Japan afterwards. That was a press
machine which tried to cancel big contra-
diction of the crank press. Though the
slide curve of the each manufacturer’ s
machine was various, it was similar that
the slide speed was slow in the vicinity
of the bottom dead centre and high in the
vicinity of the upper dead center. The
slowness of the slide speed at the bottom

dead center is not produced by lowering

the rotation of the flywheel. Because each
manufacturer developed an original link
mechanism, and slowness was produced
mechanically, it was able to salisfy the
user's demand " the processing energy
is large and the speed is slow ".
However, the user's demand swelled fur-
ther. They requested
""A machine with more slow speed
that could be stopped at the bottom
dead center, had good productivity,
high energy and the processing flex-
ibility "

There is such a historical background,
and, recently, the press machine manu-
facturers in Japan are pouring hig energy
into the development of the servo drive
type press machine. This is the reason
that the crank press was most popular in
the market and the user's demand was

also high to it.
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Figure 1-3 Crank press



Last year JFMA questioned the member
concerning the servo press machine. (25
companies answered, including plural
selections) In the content of the question,
we introduce the excerpts of the part con-
cerning the development concept of the

Servo press.

What model(kind of the press machine)
is the servo being installed now ?
Mechanical press 16
Hydraulic press
Screw press
Turret punching press
Press brake

Others

BS =]

For what market was the servo press

which your company manufacturing

now developed ?
Automobile industry 17
Consumer electronics industry 14
Metallic goods industry for architec-
tural material etc. 7
Semiconductor industry 5
IT equipment industry (semiconductor
is excluded) 9
Others 4
(vending machine, vehicle, lighting,
telecommunication equipment, plastic

card, carbide tool and ceramics)

What kind of productivity improvement
do you think that the servo press con-

tributes to ?

A company :

(DDecrease of defective product

@Decrease in abrasion of die(exten-
sion of die maintenance period)

@Decrease in number of processes
(decrease in number of die and scale
down of press machine)

(D Decrease in total pressurizing power
(scale down of capacity of press

machine)

B company :

(DProcessing of hard processing mate-
rials

@ Coexistence of high quality and high
productivity owing to a low-speed
processing and a high-speed rise and
descent

(3 Task improvement by synchroniza-

tion with peripherals

C company :

(DThe layout is free because the equip-
ment composition is simple, and the

line is compactly installed.

D company :

(DShortening of arrangements time

(@ Improvement of processing speed

E company :

(DProductivity improves in total
because it can reduce a defective
rate, inspection, the die preparation,
and the maintenance for a highly
accurate processing and the high-
value-added processing of the high-
strength steel board (carbon steel,
spring steel, stainless steel and non-
iron, etc.) including the high tensile

strength steel.

F company :

(DImprovement of SPM in transfer pro-
cessing

@Improvement of SPM in progressive
processing

@Improvement of productivity for

hard-lo-process area
G company :
(DImprovement of yield ratio owing to
the stability of accuracy
(@ Reduction of accuracy confirmation

work

In what processing does the servo

press demonstrate the effect ?

1) Shearing + Punching : 20 companies
Improvement of processing accuracy 16
Improvement of processing speed 4
New material processing 11
New processing method 9

2) Bending : 18 companies
Improvement of processing accuracy 17
(reduction of spring back etc.)

Improvement of processing speed 3

Expansion of processing range 9
New material processing 10
New processing method 2

3) Drawing - Forming : 21 companies
Improvement of processing accuracy 17
Improvement of processing speed 2
Reduction in number of processing 12

(improvement of drawing ratio etc.)

Expansion of processing range 12
New material processing 13
New processing method 3

4) Compression forming : 16 companies
Improvement of processing accuracy 14

Improvement of processing speed 2

Reduction in number of processing
Expansion of processing range
New material processing

New processing method

5) Complex processing : 7 companies

= w1 co W

Do you think that the servo press is
effective in the improvement of the
processing environment ?

Low noise : 20 companies

+ Accumulating (Accumulating of dif-
ferent kind and different thickness
materials)

* Double action compression forming
using differential pressure, Punching

* Punching & Forming

* Tapping

+ Simultaneous processing of double
parts

- Laser & Press processing (speed
adjustment in laser processing)

* Compound processing in assembly
line (preliminary caulking of parts A
by synchronization with the robot
— slightly raise the press slide —

put parts B on A and caulking, etc.)

6) Other processing : 5 companies

* Powder forming (stability of quality :
crackles)

+ Conversion from cutting to press
work (change of processing)

+ Guarantee of press fitting position
and input pressure

* Press fitting under pressure control

* Caulking & Coining

* Forging

- Stability of quality

* Reduction in number of processing

+ Highly accurate operation and the
shock-less control contributes to the
die life

* Various kind of Examination

machine

Low vibration : 15 companies

Energy saving (power consumption
decrease) : 16 companies

Cleanness : 12 companies

Others : 5 companies (decrease in

amount of wasted oil and processing

oil, and decrease of maintenance fre-

quency)

Do you think that the servo press has a

good influence for the dies ?

Prolongation of the life : 20 companies
Reduction in number of processing
: 12 companies
Simplification of structure
: 12 companies
Reduction in costs of material and
heat-treatment : 5 companies
New structural dies : 9 companies
Reduction in amount of anointment
: 5 companies
Simplification of cooling structure
or no need for it : 2 companies
Others : 4 companies (prevention of
galling and burning, control of heat
generation) (setting of the motion
matched to the characteristics and the
maintenance period of die material)
(decrease in the entire pressurizing
power and local stress in powder form-
ing. It depends on the stress leveling

of the combination die.)

A main purpose of the development of the
servo press is user’s easiness to use as
showing in this investigation result. The
feature of each developed machine
appears well in the effect of processing
and the influence on the die etc., hecause
the idea of each company is reflected in
the structure of the machine and the
target of the processing.

Each servo press manufacturer keeps
making an effort to answer a full demand

of the user

" The machine with more slow
speed that could be stopped at
the bottom dead center, had
good productivity, high energy

and the processing flexibility "

In addition, the manufacturers should
accomplish another big responsibility to
he user. It is a safety securing of the

servo press machine.

To examine the basis of " the servo press
made in Japan " that tries to fly away to
the world now in order to supply a safe
machine to the processing industry in the
world which is greatly progressing, now,
we report this research investigation con-
cerning standard and standardization of

servo drive press machine.




Chapter 2

Feature of Servo Press

I 1. Superiority of processing with Servo Press
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Figure 2-1 Processing sample of servo press

he press work is the one to make

the material a product with the die
installed between the slide and the bol-
ster by the simple vertical (or horizontal)
movement of a slide, regardless of the
kind or the structure of the press
machine, and the processing method that
transcribes the shape of the die in the
material. In other words, the machine
thought to give reasonable movement to
the die as a forming tool is a press
machine. It was a past mission of the
press machine to give the die the recip-
rocation that had power with high accu-
racy though it was simple.
Diverse-types-and-small-quantity produc-
tion was demanded with the change in
the age, and correspondence to various
diversifications became indispensable
recently though the press work was used
for mass production and developed
greatly.
That is to say the correspondences to
(I Diversification of the processing
materials, @ Diversification of the
processing process, (3 Prolongation of
the life and diversification of the struc-
ture of the die, @ Diversification of prod-
uct quality, (® User’s original processing
system etc., and demands of the market
for the press machine at the same time.
Thus, the demand for the press machine
is " A press machine that can make the
slide speed slow at processing and fast at
not processing, with high energy ability,
can make the program of operation pat-
tern according to the processing applica-

tion, and also corresponds to systemati-

zation (computer-link) ", and this exactly

becomes the feature of " Servo Press ",

Though the press work is a kind of the
metalworking method, there are a lot of
applications, and each processing content
is complex unlike other processing meth-
ods.
The classifications based on the mecha-
nism of the processing are as follows
when a similar processing is brought
together. And each one contains a lot of
kinds.

(D Blanking

(2 Bending

@ Drawing + Forming

@ Pressing

(® Others
For instance, shearing, blanking, half-
blanking, trimming, notching, slitting,
parting, and piercing, etc. are included in
the blanking, and there are infinite kinds
when a detailed name is counted.
Including such a number of processing,
we describe the feature of the processing

by " Servo press " as follows,

1) Basic function of Servo Press

There are lots kinds of the press machine
structure. The basic function does not
change even if they are controlled by NC
and changes into the servo press.

For example, the crank press has
" Bottom dead center " the stroke end in
the slide operation, and "Bottoming pro-
cessing" pursuit of the processing accu-

racy in the bending or drawing with that

point is possible. As for the servo press of
the crank system, the element of low
speed joins to the bottom dead center and
the pursuit of the processing accuracy
becomes more advanced.
In addition, making and selecting the best
operation for various processing became
possible because it was able to set the
work motion of the slide freely.

(D Swing motion for blanking

(2 Silent motion for fine blanking

(3 Link motion for deep drawing

@ Knuckle motion for coining
This function remarkably changes pro-
cessing conditions of a past hard-to-pro-
cess material, and also contributes to the
improvement of productivity greatly.
For the press machine before, operation
started only by pushing the the run button
when the operator turned on the power
and set the condition of operation with
the switch etc. Software did not exist
there, and it was "Operated by whoever, it
was the same" machine. The servo press
is a machine of "Program" according to
the condition of the processing material,
the content of the processing, the die
structure, and the automation etc., and
the quality of product becomes good or

defective depending on operator’s idea.

Medium and large-scale press machine
before were equipped with the optional
feature of " Micro-inching " that was able
to drive the slide at the speed of about
1~55SPM used for arrangements of the
dies etc. While the servo press is

equipped with the " Micro-inching " func-

tion as standard which is done by the
manual pulse-handle etc. for a kind of the

slightly moving mode.

2) Effect of processing and

influence to the die

In fine-blanking, precise bending, draw-
ing, projection forming, etc. when the
servo press is used, the range of the
processing such as the kind of processing
materials and the processing limit etc. is
expanded more than the past press
machine.

" Drawing ratio " improves in drawing,
and the range of drawing in one shot
expands greatly. Moreover, the number
of processes reduces exsiremely espe-
cially in multi process drawing.

In bending, "spring back" decreases
extremely by using the function to stop
the slide operation at the bottom dead
center as mentioned above.

Though, in the field of precise blanking, a
special press machine and a special die
for " Fine blanking " have been used, it is
confirmed to be able to process consid-
erable level also by using usual die adopt-
ing usual die-cushion as a back pressure
with the servo press.

It is reported to be able to set the best
speed for the material in the processing of
the back and forth extrusion, and to be
able to simplify the structure of the knock
out from the top and bottom part (pro-
cessing product putting out structure).
The processing example of effectively

using the function of the servo press has

Figure 2-2 Processing sample of servo press
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Figure 2-4 Processing sample of servo press
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Figure 2-5 Procéssingisample of servo press

Figure 2-6 Processing sample of servo press

been reported a lot besides the above-
mentioned, and it is said that some effects

are shown in all the press work now.

The effect that the servo press gives the
die is large. Itis also reported that com-
paring the servo press with the past press
machine, the die life becomes 10 to 20

times longer when using the same die.

In blanking, the point of the blade of the
die might sometimes momentarily reach
500 to 800 degrees, and the die is dam-
aged remarkably because of the high tem-
perature and wear-out. The rise in heat
and wear-out decrease when the speed is
lower, and the damage degree of the die
becomes greatly smaller than the same
processing done at a high speed.

Being able to set various operation param-
eters such as slow at processing and fast
at non-processing etc. for the die in com-
plex structure (ex. Multi-step cam type
die, progressive type combination die, and
die with built-in tapping, etc.) leads to the
improvement of productivity, and
becomes the result of extending the die

life.

Figure 2-7 Processing sample of servo press

The new one joins the object material for
the press work every day. It is thought
that processing conditions of the press
and the structure of the die will become
more complex in the future by the change
of the material such as the super-high-
tensile strength steel for the auto sector
and the magnesium alloys from which the
application in various fields is expected
and the changes in the processing
method for that new materials and the
change of structure of the die.
Therefore, the setting of the operation
parameter meeting with the processing
method and the condition of the die is
indispensable to think about the overall
productivity, and the expectation and the
necessity to the servo press are high.
Moreover, there is a forecast that the
press machine which is the mother
machine of the plastic forming will be
made to possess many multipurpose ele-
ment in the future, too.

Providing with the free setting of slide
operation and the big output energy, the
possibility of the servo press of expanding
the range of the processing to not only
the genre of forming but also the genre of
cutting and the combination processing
is high.

When an eternal theme such as global
production and reduction in costs is
essentially considered, the press work will
face a new phase mainly composed of a

precise processing.

-

| 2. CNC control and expansion of the system
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mong the processing machine

group that is called a mother
machine, the one that operates only by
pushing the run button without the soft-
ware is a press machine only which
remained at the end. For the machine
controlled with NC, it is necessary to set
the operation program, and some soft-
ware exists there.
If software doesn't exist, there was a fault
that the machine can not be set easily as
a unit to a series of processing system,
although the machine of simple operation
which doesn't need time at operation was
very desirable.
In the meaning of the above-mentioned
point, the servo press controlled with
CNC was able to become one unit that
composed a flexible production system.
For instance, the production line where
one part is made with the unit of A, B,
and Cis composed. The operation sched-
ule of the processing unit and the materi-
al transportation unit exists there and
the processing will be advanced while
confirming the operation each other,
when B unit operates by two cycles after
A unit operates by one cycle and C unit
operates in addition by three cycles to
complete the parts.
Naturally, data is exchanged between
each unit. Because this data communica-
tion cannot be done by the machine with-
out software, it is not possible to build it in

such a line as a unit.

The element of the automation is indis-

pensable to recent press work,

The equipment of software and NC con-
trol is indispensable when the press
machine is the unit that composes a part
of the line system like a docking system
with various machine tools or robots and
when you form the system inside or
around the press machine like an auto-

matic switching system of the die.

One feature requested from the servo
press is an expansion of such a

system (computer link).

" Flywheel " to generate big energy was a
critical factor on the mechanism compo-
sition so far for a mechanical press.
However,the flywheel is not used for a
present servo press excluding some
exceptions. It is because there are cir-
cumstances that aservo motor with big
oulput that invents high power to install it
in the press machine was developed
because all sources of the energy of the

servo press are in the servo motor.

Output improvement
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Figure 2-10 Correspondence to high power of servo motor




[@laleloicI®?M Feature of Servo Press T : Feature of Servo Press [R@aelS|

Moreover, the technology that drove the | the mechanism was commercialized. : according to the content of the pro- might become "Vibration generator" correct the change by the vibration and
motor in parallel with two or more servo " Resurrection mechanism of energy " ‘ cessing, and the composition and the according to the content of the pro- heat etc.occurred in press work,
amplifiers was developed, and the servo | described later is a condition of the servo software of the CNC equipment con- cessing. Therefore, it is necessary to regardless of the control forms such
motor became possible having a big | press machine recognition in "Energy ‘ sidered enough about the power-supply give mechanical strength to the servo as " Full-closed feedback " and " Semi-
output, and obtained high reliability. supply and demand structural reform i voltage descent at the maximum cur- motor directly installed in the machine, closed feedback ", and always should
(Figure 2-10, Figure 2-11) investment promotion tax system" | rent and maximum output are neces- which endures the impact power. do steady operation.
explained in Chapter 1. | sary. Servo motor, servo amplifier, Enough consideration is necessary for Especially, " Conirol by leaning func-
However, the motor of big output needs | transformer, detector, power cable, etc. the design because it is used under tion " is effective to improve accuracy
big electric power for the drive. | Resurrection mechanism of energy | @Continuous high power output with very rigid conditions as a big current when the same operation is repeated in
Therefore, if the servo press needs elec- | When deceleration, it is necessary to col- small servo motor always flows repeatedly, and a big the press work. It is a function that
tric power several times larger compared | lect the consumption energy as a ' It is easy to treat a motor as small as impact is given from the outside (main makes possible to follow to a periodic
with a past press machine when equal | " Resurrection energy " except the con- possible. Moreover, because an impor- body of the press machine) to the target input in high accuracy by adding
work is done, the commercial value of the | sumed amount by forming or friction, tant performance that competes for the motor. the deflection data before one cycle in
servo press will extremely fall. "Energy | which is used for acceleration of servo speed of production is demanded from | ®High efficiency addition to the feedback control by
| saving" of the servo system was | motor and was converted into the kinetic the press machine, the ability of the | High efficiency is requested in every area usual deflection, and it is effective to
| researched to cancel this anxiety, and energy by driving system (movement of continuous output torque of the servo | from the low SPM (low speed rotation of the process that has repeated opera-
. the press machine). As for the resurrec- ' motorshould be high. The structure of | servo motor)to the high SPM (high speed tional conditions such as the operation
] ) tion energy, the method (resistance res- the servo motor should be improved, | rotation of servo motor). tracks and the load etc.
Output energy rising | One motor driven by | Feeding spindle driven by more
with one motor and | more than one amplifier | than one servo motor urrection) with which the energy is con- because a continuous torque is decided | ®Decrease of power consumption | @Safety
one amplifier (60kW~250kW) (over 250kW) sumed by resistance and discharged as 1 by the ability to overheating besides (Mentioned above) It is necessary to stop the motor
(under 60kw) heat is common now. And the power the max torque at the moment. (@Technology corresponding to high immediately when an alarm signal is
Servo amplifier supply resurrection method to return the @ Correspondence to high power output power (Mentioned above) received from the machine and when
== power supply the resurrection energy (Mentioned above) ® High precision the alarm of CNC including the servo
aiming at energy conservation was devel- (©High reliability The servo motor always does accurate motor is recognized.
E oped, and it was adopted for the high Because the press machine is a operation by the instruction based on It should be a CNC in which high
sevo meter power servo amplifier. (Figure 2-12) machine that competes for the speed of the feedback data from the detector safety is established by a “dualcheck”
Figure 2-11 Servo system technology corresponding to output improvement production, it always operates without (encoder and others) installed in the etc.
The point of the feature of CNC used for the rest and the utilization rates is motor shaft and the machine. It should
Resistance resurrection —| [ Power supply resurrection | the servo press can be summarized in the extremely high. It's frequency of the ... A
£ w 2 . Positioning command Speed command
Resurrection energy is consumed by Resurrection energy is returned to the following items. acceleration and deceleration is very command Servo amplifier
resistance as heat power supply . high compared with other machines. M-
i,— —— : I_‘:_]‘—L (DHigh power output at moment Moreover, the press machine should
Input I ‘1 I l I | The energy ability of the servo press is give mechanical strength to the impact Fosion o | [Sneadeentl | [ Becrmm s
] # — @ ] — @ decided by the max torque of the servo power to the servo motor installed I_ eyl
| I = I i irec i s I%Ie%(ggg&as\.;e al
| motor. Though the continuous aver- directly by the machine because it i gn [:::I
| Motor I Witar age output of servo press is smaller might become " Vibration generator " Positi Spee.d A
osition feedback signal |
Resistance than a past mechanical press, a high according to the content of the pro- Scale '
Figure 2-12 Resurrection method power at the moment is necessary cessing. Moreover, the press machine | Figure 2-13 Block chart of Servo control '
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3. Superior point of Servo Press concerning environment, safety and energy

1)Reduction of noise and vibration

The site of the press work was consid-
ered to be a typical bad environment by
noise and vibration.

The influence from the noise and the
vibration that happens one after another
onthe human body is very large. The
operators who have worked for long term
on the site received the disaster of hard
hearing, headache, and stomachache, elc.,
while they did not notice the cause.
Especially, the noise and the vibration of
the blanking is violent, sometimes the
roll-feed (coil material feeding device)
which is adhered directly to the bolster

has fallen on the floor due to the damage

‘General unpleasantness -
Resonance of the jaw

~ Painon the chest

of welded part.
As for the influ-

Inconvenient conversation

Pain on the larynx _
E— = ence given to

~ Breathing dificulios the human body,
- Conscious muscUlgroonteclion. | 4., e of receiv-
‘Thieaiéned needfoevacuate. | ing a secondary

Tiveaienedneedto urnate | | disaster such as

falls of the

Figure 2-14 Influence given to human body by vibration

No. Target Measures i _
Structure and model selection that can down the speed in processing
Noise * area (ex. Link press, Hydraulic press)
! Vibration | ¥ Before the model selection, having to examine overall production
efc. is necessary.
Noise * Machine selection that gives ability margin for the content of
b Vibration |processing
Soundproof chamber
: (attenuated about -20~-30dB)
il Noise *Necessary having of the examination concerning the work like
arrangements efc.
Vibration absorption device
o (attenuated about -10~-20dB)
gl Vibration *%Necessary having of the examination for the press shake during
automatic processing
Noise * Die : To give shear angle on the cutting edge
i Vibration | #Necessary to examine the status of the product and the scrap
6 | Noi Die : Size down of the board suppression plate, and the stripper plate
oise

# Necessary to examine defective product avoiding

Figure 2-15 Measures sample for noise and vibration

equipment besides an direct disaster like

right figure is in a high level.

The noise and the vibration of the blank-
ing happen because the frame and the die
of the press machine vibrate in impact
breakthrough (load removal) by blank-
ing the material. The vibration is gener-
ated because the elastic energy which has
been saved by the press machine while
processing is suddenly released at the
time of blanking the material. Therefore,
a thick material and a hard material gen-
erate a bigger vibration and a noise.

The measures to reduce the noise and
the vibration had been sought so far, and
there were both merits and demerits in
any, and the effective one for any pro-

cessing site was not found.

Because the dropping of the slide speed
in the processing region of No.l on the
above table (breaking process of the
blanking) reduces the breakthrough, it is
very effective method.

However, this technique was kept at a dis-
tance in a past mechanical press, because
the processing sometimes became impos-
sible due to energy falling when the slide
speed was dropped and the productivity
fell too. (refer to Chapter 1, Clause 2,
What is the servo drive press machine ?)
As for the servo press, the speed and the
movement pattern of the slide can be pro-
grammed according to the quality and thick-
ness of the material, the structure of the die,
the ability of the press machine, and the

finish extent on the processing side, ete.

Feature of Servo Press

Chapter 2

Moreover, the best operation condition
can be given to "two steps punching" die

structure to punch the material twice.
It is the " Maximum processing environ-
ment improvement " for the people who

works on the press processing site.

2)Measures for safety

For the past mechanical press, "Punching
twice" is the No.1 among the accident
factor  on machine side. Therefore, the
air-solenoid valve for the clutch and brake
that does the start and stop of a mechani-
cal press, has been developed and manu-
factured placing importance on the cer-
tainty of operation and the fail-safe for
breakdown, as a special one for press
machines.

Because for the servo press except a spe-
cial machine, this clutch and brake did
not exist, one of the past accident factor
was naturally deleted.

In the meaning to pursue further safety of
the servo press machine, we study the
details concerning measures for safety

further in another clause,

3)Energy saving

A motor of big capacity needs a high elec-
tric power for the drive as described in
the preceding clause.

The adoption of servo press won't
increase even if there are a lot of merits in
the processing characteristic, if the servo
press compared with a past press
machine needs the electric power in mul-

tiple times. Therefore, " Energy saving "

is an important point for the servo press,
The servo press needs energy supply only
when the power is necessary, that is only
when the processing time, unlike the
mechanical press that keeps always turn-
ing the flywheel against the loss of
energy nor the hydraulic press that
should always drive the motor for the
pump to keep the oil pressure.

Though the output value of the servo
motor shows the ability of the motor, it is
often misunderstood that this shows the
energy consumed. Actual energy con-
sumption is a sumtotal of the energy nec-
essary for the processing, the internal loss
of the motor and the amplifier, and friction
energy in the machine.

When the consumption energy is mea-
sured, it might be only a fraction to 1/10
of output rating value of servo motor,
though it is influenced by the drive

system or the movement patterns.

[Simulation of electric power consumption]

As an actual movement of press, it was

assumed that the servo motor was driven

clockwise and counterclockwise, and
shuttled between the upper dead center
and the bottom dead center. Figure 2-17
shows the relation between the speed of
the motor and the torque, showing a time
in a horizontal axis.

For instance, when the speed of the press
is assumed to he 60spm, deceleration of
120 times per minute is repeated and the
resurrection corresponding to that
amount is generated. Resurrection energy
grows high by the frequency of start and
stop, due to the high capacity motor and
heavy weight of the moving part such as
slide. So, it is an indispensable element to
adopt the servo amplifier with the resur-

rection function for the servo press.

The contribution to energy saving and
environmental preservation, in addition
to the pursuit of safety, is highly expected
of the servo press that will be introduced

more and more in the future.

Press Machine Model

Material thickness | t=45 | t=60 | (=45 | (=60
"NS-1-1500(D)" Clearance of Die | 2.0% | 15% | 10.0% | 7.5%
i Empty blanking 83.6 83.6 84.3 84.3
fanicmotan Blanking noise 89.9 88.2 88.2 88.2
; : Empty blanking 72.1 721 71.1 711
Rleninotion Blanking noise 768 | 760 | 767 | 774
Figure 2-16 Test result of blanking noise s#from AIDA ENGINEERING, LTD. (Unit : dB)

Press movement

Collected as the resurrection

energy at acceleration

energy at deceleration
s
Time
/ . Speed
Collected as the resurrection Torque

Figure 2-17 Speed and torque wave when the servo motor is driven clockwise and counterclockwise
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Basic structure of Servo Press

[ Kind of servo press in structure |

(DCrank shaft direct drive system (gear
connection system)

(@)Crank shaft indirect drive system (link
system)

(3)Crank shaft indirect drive system (belt
system)

@Knuckle (toggle crank) system

(5)Ball screw system

®Linear servo system

(DHydraulic pump direct drive with servo
motor system

(8)Servo valve (proportional control
valve) system

(@Hybrid system (combination of vari-

ous mechanisms)

The kind of structure will increase if a
new mechanism element will be devel-
oped in the future.

The object machine detail examined in
the future was set in JFMA, as the Servo
Press with servo motor for the driving
source excluding the above ® and @®).
The basic structure of those servo press-

es is introduced below.

| 1. Structure of Mechanical Servo Press

Basic structure of Servo Press

Chapter 3

Though the above (0~(®) are all mechan-
ical servo press machine, their structures
are various.

The press machine of Figure 3-1, Figure
3-2 and Figure 3-3 is a mechanical servo
press of a direct driving system to replace
the flywheel and the clulch & brake part
of the past crank press with a servo
motor. This is a very easy-to-use machine
for the user which takes over the merit of
the crank press, and the structure is very
simple, and not different from a past

machine in the outside view.

The machine of Figure 3-4 and Figure 3-5
is a mechanical servo press with the struc-

ture to drive the slide by servo motor

Position:
detector

Slide[[

for drive the slide

| '
Position |,
——— | signal

u

Inverter
drive

Special bracket

for slide adjust

Figure 3-4 Basic structure of Crank shaft indirect drive system (link system)

through link mechanism.

This was designed to use the servo motor
of small capacily as much as possible, and
the feature of this machine was to have
achieved the power amplification by the
link mechanism. The outside view is

almost the same as a past machine.

. 1 [
Figure 3-1 Basic structure of Crank shaft direct
drive system (gear connection system)

Figure 3-3

Figure 3-5

The Figure 3-6 and the Figure 3-7 is a so-
called Dieing machine with under-drive
mechanism rotales crank shaft with a
servo motor, and operates slide by toggle

crank.

Figure 3-8, Figure 3-9, Figure 3-10, Figure
3-11 and Figure 3-12 is ball screw system
SErvo press.

The slide is driven by ball screw and there
are various mechanisms for the drive of

the ball screw.

Figure 3-8

il

Figure 3-11

Connection

Crank Shaft

Strok Length

A\

Timing Belt Servo Motor

Figure 3-6 Basic structure of Crank shaft
indirect drive system(toggle crank system)

Figure 3-9

el

BY Svo-5

Figure 3-7

Figure 3-10
: = Drive screw
Drive o AC Servo
Balance pulley : iy motor
mechanism H Plunger
guide
Slide
Flame " | g Slide guide
|~ Linear scale /
|
i

Figure 3-12 Structure of Ball screw system
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2. Structure of Hydraulic Servo Press

Basic structure of Servo Press M@lgleleif=Ige)

Figure 3-13 and Figure 3-14 is also a ball
screw system servo press. The ball screw
is driven directly by the servo motor with

the belt.

Figure 3-15, Figure 3-16, Figure 3-17 and
Figure 3-18 are Hybrid type servo press of
a system to transmits drive to slide from
ball screw through toggle crank, which

is suitable for the enlargement of the

machine.
Figure 3-13 Structure of Ball screw system
Servo
IJ P id fink ] q motor
Servo / HYb” I Ball screw
motor 1
1 1
D I
_ Slide adjust motor
£ 3 \J =
Load T AT
monitor T~yg Sl'fj? AMP]~
paiy Break|
Bolster Power supply
< /
—I Operation 2
board _ _ = — -

Figure 3-15 Basic structure of Hybrid system (Ball screw & Toggle crank system)

Figure 3-17

Figure 3-14

Figure 3-16

Hydraulic

Unit‘\

{  Motor

AC Servo

]

Link
Mechanism

Slide Adjust \

Slide

Balancer N

y—
©

if{: A/- P e

|
L

|
P e

i !
il
I

Figure 3-18 Basic structure of Hybrid system
(Ball screw & Toggle crank system)

Figure 3-19 and TFigure 3-20 are Oil
hydraulic servo press of system to drive
oil pressure pump as a driving source of
oil hydraulic press directly with servo

motor.

Cylinder

* Rotate the pump clockwise
and counterclockwise
+ Simple circuit

Servo motor

Always observe the condition of the table
Maintain by the pump and the motor

- The pump rotates only when the cylinder is moved.
+ The speed and the direction of the cylinder are controlled by rotating the pump.

Figure 3-19 Basic structure of Hydraulic pump direct drive with servo motor system

3. Structure of Servo Punching Press

There are various kinds of oil hydraulic
servo press hesides the type to control
the flowing quantity of oil with the servo
valve. There is a lot of oil hydraulic press
that adopts the mechanism of Figure 3-19

recently.

Figure 3-20

The servo punching press equipped with
the servo in the punching mechanism
appears recently though the most of the
punching press were " NC turret punch-
ing press'. The punching press of Figure
3-21 and Figure 3-22 is a servo punching
press that drives the crank shaft directly

Figure 3-21

by synchronous driving of two servo
motors.

It aims at the reduction in the running
cost by energy saving by doing a com-
plete synchronous driving with two small

motors.

Servo motor B

Servo motor A

Figure 3-22 Basic structure of Crank shaft
direct drive system(toggle crank system)




| 4. Structure of Servo Press Break

Figure 3-23, Figure 3-24 and Figure 3-25
indicate a servo press break. This is an oil
hydraulic servo press brake of the system
to drive the oil pressure pump as a driving
source directly with a servo motor as well
as the above-mentioned oil hydraulic

press.

AC Servo
motor

Control circuit

Hydraulic cylinder

Hydraulic
cylinder

Conirol circuit

Figure 3-23 Basic structure of Hydraulic pump.direct drive with servo motor system

Figure 3-24

Figure 3-25

Chapter 4

Examination concerning safety of Servo Press

’ 1. Safety feature of Servo Press

In " Machine safety risk assessment guide
", The Japan Machinery Federation
interprets that a machine under the con-
dition where " The risk has been appro-
priately decreased " as a" Safe machine ",
That can be read as  “Thereisnot any
risk not accepted in general, or, it is a
level in which all risks can be allowed

under a certain condition .

Recently, the safety of the machine is con-
sidered as a natural social responsibility
of the manufacturing company requested
by not only the machine user but also the
society public. And, the social responsi-
bility becomes an important index to eval-
uate the enterprise.

Under such circumstances, in order to
promote the decrease of the risk of the
machine, and the effort to make it safe by
manufacturers and users, the Ministry of
Health, Labor and Welfare made public
“ Index concerning inclusive safety stan-
dard of machine " , the standard con-
cerning an inclusive safety strategy appli-
cable to all machines in June, 2001.

In this index, it is assumed that the size of
danger is caught by the concept of " Risk
", and the risk is decreased , saying that "
Make the machine safe .

Therefore, " Risk assessment " related to
the estimate and the evaluation of the risk
is to have to execute it in making the
machine safe and it is to become the stan-
dard of the safety strategy.

The basic idea of the risk assessment are
(Dhow to use which standard @how to

evaluate and decrease the risk @how to

secure the safety @how to inform the
user of remaining risk, at which stage of

the machine design .

How should we think about the safety of "
Servo press " which appeared in the
market as a hero of the times and is
spreading in the industry ? How we exe-
cute appropriate strategies to the risk, and
how is the verification standard of them ?
What should we do to keep higher safety
compared with a past press machine ?

And, how should we disclose information
to the user ? The process and the result
of the examination concerning these are

shown below.

1)Starting point of essential safety

for Servo Press

In the study of essential safety of the

servo press, we set the starting point of

the examination based on the “ HAND-

INDIE” work (put the hand in danger-

ous zone) of the operator, in the same

way as " Power press machine structural
standard "

(DIn the both hands operation method,
when setting for the press machine to
stop if both hands are taken off the
press start button while the slide is
descending by inching of the servo
press, safety when the hand is inserted
is unwarrantable only with the stop by
" Servo lock .

(@Under the same conditions above, the
safety strategy " Both hands operation

method " does not become an allowed
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basic technique which secures essential
safety of the servo press.

(@How is the certainty of the operation
of the mechanical brake that functions
to the emergency stop and the urgency
stop guaranteed ? And, how is their
safety feature secured ? How can the
system that stops urgently by the over-
running detection when worn out by
usual operation be given to the servo
press, like a past press machine with
clutch brake ?

(DWhen the mechanical brake is used the
emergency stop and to urgency stop,
the brake performance and the inspec-
tion requirement need the monitor
function of "Using two or more springs.
Maintain the functions when the spring
breaks down by 50% or more, and the
brake performance is checked at appro-
priate intervals of time" as a machine
structural requirement for the servo
press.

(BRegarding the reliability of mute
system, the category of the control
safety strategy needs the "4" or higher
level because it causes the danger
when the system configuration and the
setting are mistaken.

As for the past press machine with a fly-

wheel as a power source, the reversal

movement at the moment was not
assumed due the inertia of the flywheel.

So, it is not possible to change into the

descent process instantaneously while the

slide is rising. Meanwhile, for the servo
press, the malfunction by the noise etc. is

assumed because the CW and CCW

motion are controlled by the signal.
Therefore, the defense strategy to the
descent of the slide during the mute oper-

ation is necessary.

2)Various examinations concerning safety

of Servo Press

In conformity with the above-mentioned
starting point of essential safety, we exam-
ined the safety concerning the structure
and the control of the servo press, and
established basic measures to secure
safety.

We examined the details of the control
means and protecting in the control in
order to execute the measures after the
examination about the way of guarantee
for the means and the conditions to insure
safety. " Risk assessment concerning the
control system : Measures for breakdown
of the control circuit of the servo press "
was executed as a final confirmation
based on the result of these examinations.
Moreover, the investigation of the cur-
rent state of the safety feature concern-
ing servo press systems of manufactur-
ers that developed and manufactured the
servo press was done on the way of the
examination, and the result was edited as

a comparison material.

Machine specification of
Servo Press manufacturing

1. Crank shaft direct drive system

Model NC1-800(D) NC1-1100(D) NC1-1500(D) NC1-2000(D)
Pressure capacity kN 800 1100 1500 2000
Torque capacity mm 5 5 6 6
Energy capacity J 4000 4600 7900 13100
Stroke length mm | The upper : 60/100/130 70/110/150 80/120/160 110/160/200
at the swing motion 160 180 200 250
Number of continuous It corresponds to 108/85/73 99/78/64 83/67/55 70/57/48
strokes on no load spm | the stroke length 65 55 45 40
Die height mm 320 350 400 450
Slide adjustment mm 80 20 100 110
Size of slide (LR X FB) mm 540X460 630X520 700X580 800X650
Size of bolster (LR X FB) mm 1030X600 11402X680 1250X760 1470X840
Frame gap size mm 310 350 390 430
Intraframe side size mm 587 615 685 865
Bolster thickness mm 140 155 165 180
Bolster upper height from floor mm 900 900 900 1000
Machine total height from floor mm 2955 3075 3240 3695
Capacity of servo motor kW 25 35 40 40
Capacity of main breaker A 60 60 75 100
Use air pressure Mpa 0.5 0.5 0.5 0.5
Model NC1-2000(D)
Pressure capacity kN 2500
Torque capacity mm 6.5
Energy capacity J 24000
Stroke length mm | The upper : 120/180/240
at the swing motion 300
Number of continuous It corresponds to 60/48/39
strokes on no load spm | the stroke length 30
Die height mm 540
Slide adjustment mm 120
Size of slide (LR X FB) mm 1100X730
Size of bolster (LR X FB) mm 1750900
Frame gap size mm 470
Intraframe side size mm 1099
Bolster thickness mm 180
Bolster upper height from floor mm 1100
Machine total height from floor mm 4375
Capacity of servo motor kW 45
Capacity of main breaker A 125
Use air pressure Mpa 0.5

Chapter §
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2. Crank shaft indirect drive system

Madel NS2-1100(D) NS2-1600(D) NS2-2000(D) NS2-2500(D)
Pressure capacity kN 1100 1600 2000 2500
Torque capacity mm 5 6 7 7
Energy capacity J 6000 9600 16500 28000
Stroke length mm | The upper : 70/110/150 80/120/160 110/160/200 120/170/230
at the swing motion 180 200 250 280

Number of continuous It corresponds to 88/72/59 78/65/53 68/56/48 59/48/38
strokes on no load spm | the stroke length 55 45 40 30
Die height mm 400 450 500 550
Slide adjustment mm 90 100 110 120
Size of slide (LR X FB) mm 1360520 150024580 1850X650 2100X700
Size of bolster (LR X FB) mm 1660X680 1800X760 2150X840 2400X920
Bolster thickness mm 155 165 170 180
Side opening size mm 700X335(325) 780<385(375) 8602X425(415) 940X 465(455)
Bolster upper height from floor mm 900 900 1000 1100
Possible range that upper die installe mm 1410 1550 1900 2150
Machine total height from floor mm 3080 3300 3710 4135
Capacity of servo motor kw 35 40 40 45
Capacity of main breaker A 75 100 125 175
Use air pressure Mpa 0.5 0.5 0.5 0.5
Model NS2-3000(D)

Pressure capacity kN 3000
Torque capacity mm 6

Energy capacity J 39000

Stroke length mm | The upper : 120/180/240 | oigna I rq'

at the swing motion 300 [( y . |

Number of continuous It corresponds to 55/43/35 ‘

strokes on no load spm | the stroke length 27 [my ol

Die height mm 650 + “a

Slide adjustment mm 130 =i

Size of slide (LR X FB) mm 2400900

Size of bolster (LR X FB) mm 2600X1200

Bolster thickness mm 200

Side opening size mm 1220X590(580)

Bolster upper height from floor mm 1150

Possible range that upper die installe mm 2450

Machine total height from floor mm 4520

Capacity of servo motor kW 50

Capacity of main breaker kVA 200

Use air pressure Mpa 0.5

Model SDE4514 SDE6016 SDEB018

Pressure capacity kN 450 600 800

Torque capacity mm 3.0 35 4.8

Energy capacity J 4000

Stroke length mm 140 160 180

Number of continuous 20 ~70 70 75

strokes on no load

Die height mm 290 335 350

Slide adjustment mm 60 70 80

Size of slide (LR X FB) mm 400X350 500400 550X450

Size of bolster (LR X FB) mm 800X450X115 920X550X125 10304600135

Capacity of servo motor kW 11 15 25

Machine weight ton 4.3 6.3 7.5

Model H1F35 H1F45 H1F60 H1F80
S| s | H s [ H s [ H
Frame shape G - frame
| Pressure capacity kN 350 450 600 800
Torque capacity mm 4.5 3.0 5.5 3.0 6.0 3.5 5.0 5.0
Stroke length mm | ~80 ~40 ~100 ~50 ~120 ~B60 ~130 | ~100
| Max number of strokes spm ~80 ~230 ~70 ~180 ~60 ~150 ~75 ~110
Die height mm 210 250 300 320
Slide adjustment mm 55 60 85 80
Size of slide (LR X FB) mm 350X300 400350 500X 400 550<X450
Shank hole diameter mm $38.5 $50.5 $50.5 #50.5
Size of holster (LR X FB) mm 70024400 800450 900X 550 1000:X600
| Bolster thickness mm 86 110 130 140
Capacity of servo motor kw 5 | 7 7 [ 7 7 [ N 15 [ 22
Balancer capacity kg 50 80 130 190
Model H1F110 H1F150 H1F200
S s [ H 5
Frame shape C - frame
| Pressure capacity kN 1100 1500 2000
Torque capacity mm| 50 5.0 6.0 6.0 6.0 6.0 |
Stroke length mm | ~150 ~110 ~200 ~130 =+25() ~160
Max number of strokes spm ~65 ~100 ~55 ~85 ~50 ~70
Die height mm 350 420 450
Slide adjustment mm 100 100 120
Size of slide (LR X FB) mm 620X530 700X550 8502<650
Shank hole diameter mm $50.5 $50.5 #50.5
Size of bolster (LR X FB) mm 1100 X680 1250 X760 1450840 |
| Bolster thickness B mm 150 165 190
Capacity of servo motor kW 22 [ 30 30 [ a7 37 | 45
Balancer capacity kg 350 500 650 —
Model H1F45 H1F60
H H
Frame shape C - frame
[ Pressure capacity kN 450 600
Torque capacity mm 3.0 3.5
Stroke length mm | ~50 ~60
Max number of strokes spm ~180 ~150
Die height mm 250 300
Slide adjustment mm 60 65
Size of slide (LR X FB) mm 400350 500X400
| Shank hole diameter mm #50.5 $50.5
Size of bolster (LR X FB) mm 600450 750X550
Bolster thickness mm 110 130
Capacity of servo motor kw 7 11
Balancer capacity kg 80 130
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Model H2F400B
7 H2F200 H2F300 WL T

Pressure capacity kN 2000 3000 4000
Torque capacity mm 6.0 6.0 6.5 13.0
Stroke length mm 30-200 30-250 300 400
Max number of strokes spm ~88 ~80 ~60 ~36
Die height mm 475 550 700 800
Slide adjustment mm 100 100 150 150
Size of slide (LR X FB) mm 18504850 2150X900 24501150 30001200
Size of bolster (LR X FB) mm 18504950 215021000 24501250 3000:X1200
Bolster thickness mm 230 250 280 200
Front opening mm 1900 2200 2500 3700
Side opening mm 890 940 1190 1700
Balancer capacity ton 1.5 15 3.0 5.0
Model H2F500B H2F600B

WL | T WL i
Pressure capacity kN 5000 6000
Torque capacity mm 6.5 13.0 6.5 13.0
Stroke length mm 300 450 300 450
Max number of strokes spm ~B60 ~36 ~50 ~25
Die height mm 700 900 750 9S00
Slide adjustment mm 150 150 150 150
Size of slide (LR X FB) mm 24501150 36001400 2750:X1200 36001400
Size of bolster (LR X FB) mm 2450X1250 36001400 27501300 36001400
Bolster thickness mm 280 220 290 230
Front opening mm 2500 4300 2800 4400
Side opening mm 1190 1900 1490 1900
Balancer capacity ton 3.0 8.0 5.0 8.0
Model H2F800B

WL | il
Pressure capacity kN 8000
Torque capacity mm 6.5 13.0
Stroke length mm 300 500
Max number of strokes spm =50 ~25
Die height mm 750 900
Slide adjustment mm 150 150
Size of slide (LR X FB) mm 2750X1200 4200X1400
Size of bolster (LR X FB) mm 2750X1300 42001400
Bolster thickness mm 300 230
Front opening mm 2900 5000
Side opening mm 1800 2400
Balancer capacity fon 5.0 10.0

H2F type

Mode! AC-LP200 AC-LP300 AC-LP500 AC-LP800
Pressure capacity kN 2000 3000 5000 8000
Torque capacity mm 2 2 2 2
Max workload kN-m 4 6 10 16
Stroke length mm 400 | 500 600 800
Die height mm 600~400 700~400 800~500 1000~600
Slide adjustment mm 200 300 300 400
Size of bolster (LR X FB) mm 20001200 2200X1400 2800~1600 3500X2000
Number of strokes spm 15~25 15~25 156~20 15~20
Die cushion capacity kN 400 600 1000 1500
Die cushion stroke mm 150 200 250 300
Size of die cushion pad mm ~ 1500:X700 16002800 2100X1000 25001200
Capacity of servo motor kW 50 60 100 100X2
Model AC-LP1000 AC-LP1500

Pressure capacity kN 10000 15000

Torque capacity mm 2 2

Max workload kN*m 20 30

Stroke length mm 800 1000

Die height mm 1200~800 1300~800

Slide adjustment mm 400 500

Size of bolster (LR X FB) mm 4000~2200 | 45002500

Number of strokes spm 15~20 15~20

Die cushion capacity kN 2000 2500

Die cushion stroke mm 300 300

Size of die cushion pad mm 3200X1600 35002X1800

Capacity of servo motor kW 100X2 2002 AC-LP type

Madel SVO-5 SVO-10 SVO-20

Pressure capacity kN 50 100 200

Stroke length mm 20/30/40 20/30/50 20/30/60

Number of strokes spm | 50~~180/150/120 50~230/200/150 80~300/250/170

Die height mm 184 184 200

Slide adjustment mm 1~10 1~20 2

Size of bolster (LR X FB) mm 400425 5002350 550X450

Bolster thickness mm 60 50 80

Size of slide (LR X FB) mm 400X320 500X300 550X320

Bed opening mm 310X66 3502X66 450X80

Side opening mm 160 210 200

Power consumption A - 10 30 28

Balancer capacity kg 30 40 50

Capacity of servo motor kW 1.5 3.5 5.0

Machine weight ton 1.0 15 2.5

SVO type




3. Ball screw system
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Model MPS4150 MPS4200 MPS4300 MPZ5120
Pressure capacity kN 1470 1960 2940 1176
Max stroke length mm 150 150 150 150
Open height mm 600 650 750 650
Setting unit of stroke position mm 0.001 0.001 0.001
B - D - C repeatedly accuracy mm +0.01 +0.01 +0.01
Max slide speed mm/sec 150 120 83 333
Size of bolster (LR X FB) mm 1500X800 15001200 2200X900 1200X600
Model MPS8300DS
Pressure capacity ( inner ) kN 1960
Pressure capacity ( outer ) kN 980
Max stroke length (inner ) mm 150
Max stroke length ( outer ) mm 150
Open height mm 850
Setting unit of stroke position mm
B+ D * C repeatedly accuracy mm
Max slide speed ( inner ) mm/sec 120
Max slide speed ( outer ) mm/sec 95
Size of bolster (LR X FB) mm 1200X600
MPS type MPZ type
Model CFP3-100 CFP3-150 CFP3-200
Pressure capacity kN 1000 1500 2000
Max stroke length mm 200 300 400
Die height mm 400 500 600
Size of bolster (LR X FB) mm 700%800 800900 800X1000
Model HCP3000
Pressure capacity kN 800
Max stroke length mm 160
Die height mm 430 !
Max slide speed mm/sec 150
Processing speed mmisec ~150 CFP type
Size of slide (LR X FB) mm 900450
Size of bolster (LR X FB) mm 1050X500
Bolster thickness mm 140
Side opening mm 550
Capacity of servo motor kw 12X2

|

HCP#!

Model A-SF-600S A-8F-700S A-SF-950D A-SF-1100D
Number of point Single Single Double Double
Pressure capacity kN 300 400 600 800
Stroke length mm 0-100 0-100 0-100 0-100
Max slide speed ) msec 255 235 255 235
Max workload J 1500 2000 3000 4000
Number of sirokes spm 78/50mm 75/50mm 78/50mm 75/50mm
Shut height mm 180 180 230 230
Open height mm 280 280 330 330
Size of slide (LR X FB) mm 600X360 700430 950X480 11004550
Size of bolster (LR X FB) mm 600X500 700X500 950650 1100X650
| Bolster thickness mm 120 120 130 130
Bolster upper height from floor mm 950 950 1050 1050
Balancer capacity kg 100 100 200 200
Capacity of servo motor kW 30X1 30.X1 30X2 302

A-SF type-.

4. Hydraulic pump direct drive with servo motor system

Model SDH40 SDH110
Pressure capacity kN 400 1100
Stroke length mm 20 300
Open height mm 500 600
Max slide speed mm/sec 200 60
Processing speed mm/sec 0.01~20 0.01~20
Size of slide (LR X FB) mm 700600 1000X900
Size of bolster (LR X FB) mm 8008630 1100X1050
Capacity of servo motor kW 2.9 75

5. Direct drive servo punching press system

Model EM255NT [ EM2510NT
Pressure capacity kN 200

Stroke length mm 37

Max processing material thickness mm 3.2

Axis movement / 1 clamping mm 12701270 | 1270X2500
Max speed of axis : X,Y m/min X100,Y 80

Max material weight kg 50 (F1) /150 (F4)

Hit rate (1) hpm 500 (5mm stroke, 25.4mm pitch)
Hit rate @ hpm 780 (5mm stroke, 1.0mm pitch)
Hit rate 3 hpm 1800 (1.4mm stroke, 0.5mm pitch)
Processing accuracy mm +0.1

Rotational speed of turret rpm 30

Max punch diameter mm 114.3

Machine weight ton 175 | 18.0

[ 0 EMZ51051




6. Hybrid servo press break
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Model HYB-60 HYB-80
. 13 20 20 25
Pressure capacity kN 588 588 834 834
Table length mm 1300 2000 2000 2500
Frame distance mm 980 1685 1570 2070
Table width mm 100 100 190 190
Open height mm 290 290 340 340
Table height mm 910 910 910 910
Frame depth mm 1295 1295 1390 1390
Frame gap mm 410 410 410 410
Machine total height from floor mm 2521 2521 2680 2680
Burial depth from floor mm 0 0 0 0
Stroke length mm 150 150 200 200
Ram inclination mm 5.0 5.0 5.0 5.0
Descent mm/sec| 2~150 2~150 1~110 1~110
Ram speed Processing mm/sec 0.1~13 0.1~13 0.1~14 0.1~14
Rise mm/sec 2~150 2~150 2~200 2~200
Capacity of servo motor kW 1.3%2 1.3X2 1.8X2 1.8X2
Machine weight ton 3.3 4.9 5.6 5.8
Model HYB-125 HYB-175
20 30 40 25
Pressure capacity kN 1225 1225 1225 1716
Table length mm 2500 3000 4000 2500
Frame distance mm 2050 2550 3550 2050
Table width mm 180 190 190 190
Open height mm 340 340 340 340
Table height mm 910 910 910 910
Frame depth mm 1450 1460 1495 1560
Frame gap mm 410 410 410 400
Machine total height from floor mm 2750 2750 3040 3005
Burial depth from floor mm 0 0 0 0
Stroke length mm 200 200 200 200
Ram inclination mm 5.0 5.0 5.0 5.0
Descent T mm/sec 1~108 1~108 1~108 1~100
Ram speed Processing mm/sec 0.1~13 0.1~13 0.1~14 0.1~15
Rise mmisec 2~196 2~196 2~196 2~194
Capacity of servo motor kW 2.9X2 2.9X2 2.9X2 4.4X2
Machine weight ton 6.3 8.0 10.5 10.0
Model HYB-175 HYB-250
30 40 25 30
Pressure capacity kN 1716 1716 2450 2450
Table length mm 3000 4000 2500 3000
Frame distance mm 2550 3550 2050 2550
Table width mm 190 210 190 | 190
Open height mm 340 340 390 390
| Table height mm 910 910 910 910
Frame depth mm 1585 1620 1705 1745
Frame gap mm 400 400 400 400
Machine total height from floor mm 3005 3130 3245 3245
Burial depth from floor mm 0 0 0 0
Stroke length mm 200 200 250 250
Ram inclination mm 5.0 5.0 5.0 5.0
Descent mm/sec 1~100 1~100 1~95 1~95
Ram speed Processing mm/sec 0.1~156 0.1~15 0.1~13 0.1~13
Rise mm/sec 2~194 2~194 2~174 2~174
Capacity of servo motor kw 4.4X2 4.4X2 5.5X2 55X2
Machine weight ton 17.0 20.0 12.0 18.0

Machine specification of Servo Press manufacturing [@iglelejl=Ie)

HYB type

Model HYB-250 HYB-300 AYB-400
40 30 40 30
Pressure capacity kN 2450 2940 2940 3920
Table length mm 4000 3000 4000 3000
Frame distance mm 3550 2550 3550 2400
Table width mm 210 210 190 210
Open height mm 390 390 390 440
Table height mm 910 910 910 910
Frame depth mm 1760 1835 1780 1900
Frame gap mm 400 400 400 400
Machine total height from floor mm 3260 3350 3400 3340
| Burial depth from floor mm 0 0 770 0
Stroke length mm 250 250 250 300
Ram inclination mm 5.0 5.0 5.0 5.0
Descent mm/sec 1295 1~110 1~110 1==75
Ram speed Processing mm/sec 0.1~13 D.3~12 0.1~12 0.1~10
Rise mm/sec 2~174 2~~150 2~150 1~100
Capacity of servo motor kW 5.5X2 7.5X2 7.5X2 11.0X2
Machine weight ton 21.0 22.0 25.0 30.0
Model HYB-400 HYB-500
40 30 40
Pressure capacity kN 3920 4900 4900
Table length mm 4000 3000 4000
Frame distance mm 3400 2350 3350
Table width T mm 190 210 190
Open height mm 440 440 440
Table height mm 910 910 910
Frame depth mm 1900 1900 1900
Frame gap mm 400 400 400
Machine total height from floor mm 3455 3340 3500
Burial depth from floor mm 1080 0 1100
Stroke length mm 300 300 300
Ram inclination mm 5.0 5.0 5.0
Descent mm/sec 1~75 +~75 1~75
Ram speed Processing mm/sec 0.1~10 0.1~8 0.1~8
Rise mm/sec 1~100 1~100 1~100
Capacity of servo motor KW 11.0X2 11.0X2 11.0X2
Machine weight ton 35.0 35.0 38.0




[@aleloi=Iel Machine specification of Servo Press manufacturing

Model HDS5020 HDS8025 HDS1303 HDS1703
Pressure capacity kN 490 784 1274 1666
Bending length mm 2070 2600 3220 3220
Stroke length mm 200 200 200 250
Number of cylinders ( Assistance ) 2(2) 2(2) 2(2) 2(3)

Descent mm/sec 200 200 200 200
Ram speed Processing mm/sec 20 20 20 20

| Rise mmisec 200 200 200 200

Machine weight ton 53 6.7 12.0 20.0
Capacity of servo motor kW 1.8X2 2.9X2 4.4X2 7.5X2
Model HDS2203 HDS2204
Pressure capacity kN 2156 2156
Bending length mm 3220 4280
Stroke length mm 250 250
Number of cylinders ( Assistance ) 2(83) 2(3)

Descent mm/sec 200 200
Ram speed Processing mm/sec 20 20

Rise mm/sec 200 200
Machine weight ton 23.0 23.0
Capacity of servo motor kW 7.5X2 7.5X2

HDS type
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