ervo-powered presses will n¢
replace all flywheel mechani-

cal presses. Fach technology
has its advantages and disadvan-
tages, depending on the stamping
application,

For example, progressive or trans-
fer applications that require [orm-
ing, coining, or blanking of high-
strength alloys or dual-phase mate-
rials with critical tolerances at pro-
duction speeds ol 20 1o 100 strokes
per minute (SPM} can benelit {rom
servo technology.

However, if a progressive-die appli-
cation requires 200 SPM or more or
deep drawing (12 inches or more)
over 300 tons, current servo technol-
ogy does not offer a justifiable return.

To understand the fundamental
diflerences between the two tech-
nologies, you need to compare servo
and mechanical press production
using the same tools (see Figure 1),

not

5L

dwel

center (BDC) accuracy in microns—all
without energy loss, They can offer
high productivity, low maintenance,
recuced snap-through loads, and low
ENergy COsts.

When comparing the technologies.
remember that although there are key
dilferences between the press types.
the principles of tonnage and energy
apply to both.

Tonnage and Energy

Tonnage is the force exerted by the
slide against a workpiece (defined as
[ull tonnage rating at a distance
above BDC), and energy is the abili-
ty Lo deliver the tonnage required to
make the part (commenly measured
in inch-tons},

Whether a press uses a conven-
tional flywheel and motor or a ser-

_connecting rod in the drivetrain, it

has a unique tonnage curve with a
rating point above BDC. However,
the difference is that in a conven-
tional press, energy (which is creat-
ed by the motor and stored in the
flywheel) decreases as the flywheel
slows down.

In a servo press, the servomotors
{iflefg)" '(J.I"ld torque are constant, even
when the speed is slowed. Slowdown
occurs when the slide engages the
workpiece, much like when you're
driving at 50 miles per hour then hit
standing water—the car slows (fly-
wheell when the wheels (slide)
engage the resistance of the water
{workpiece). In a mechanical press,
recovery ol lost energy is based on the
amount ol loss and time between
strokes. [n a servo press, the servo-
motors slow o a lesser degree, but
maintain a constant torque and energy.
Because ol this ability, slide speeds of
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servo presses can be programmed for
slower speeds without loss of energy.

So how important is energy? Have
you ever run a 100-ton job that
made a 300-ton press stall alter a
few strokes? Not allowing enough
time lor the [lywheel to recover the
energy consumed in the lirst stroke
before engaging the tooling on sub-
sequent strokes is a common prob-
lem. Servo presses are designed to
have 30 to 80 percent more avail-
able energy than mechanical presses
with similar tonnage.

A Look at Quality

Not only do serva presses have more
available energy, they are designed 1o
enhance quality. This is accomplished
with programmable slide velocity. An
operator can tell the slide how fast to
g0, similar to pressing the gas pedal
on a car. How does programmable
slide velocity produce better part
quality? As an example, the mild steel
cam shown in Figure 2 requires 80
tons to blank and is about 40 mm (1.6
in.} in diameter and 13 mm (# in.)
thick.

In a mechanical press, slide veloc-
ity of 130 mm/second might pro-
duce a part with a low percentage
(32 percent) of shear surlace, which
would require secondary machining
to produce a smooth finish.

In internal tests, slide velocity on
a servo press was varied from 30
mm/sec. (producing 70 percent
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Figure 1

In a production example conducted by the author’s company, 24 parts were run on a 300-
ton link-motion mechanical press and on a 300-ton servo press. The top bar chart shows
the part height, the press stroke required to make the part, and the feed line parameters.
The middle line graphs show the stroke length, production speed, and touch speed of
both presses. The bottom bar graph is a summary of productivity of the servo press and
the link-motion mechanical press using the same tooling.

shear] to 2 mmi/sec. (producing 96
percent shear). Even though this
process not  traditional
fineblanking, the 96 percent shear
in this application eliminated the
need for secondary machining, and
the part quality was consistent after
more than 3,000 strokes.

WS

In a shallow-draw application,
controlling the slide welocity to
match material flow is not a prob-
lem for servo presses. Figure 3
shows a 50-mm draw of mild steel
and stainless steel in a mechanical
press and in a servo press, Maximum
draw speed on the mechanical press

hlanki

"
EIr

Part: 40 x 13 mm thick ‘Tool Speed (mmisec.) H (mm)| Hitx 100 (%) = g0l
Load: 80 tons 30 4.0 3 m
20 | 30 23 E
10 22 17 5 a0l
5 15 12 i
- 2 0.5 4 I
Part Name Air-conditioner cam %
Materil | Equivalent to SPC £ 108
=
2
5
o

Result WMechanical Press: Tool chipping at H measured by vernier calipers
2,000-3,000 shots; Product surface cracks Y il
Servo Press: Shear surface remains good 13 |
after 3,000 R[S TR N
Figure 2

=

10 0 30
Punching Speed (mm/sec.}

The mild steel cam requires 80 tons to blank and is about 40 mm (1.6 in.) in diameter and 13 mm (% in.) thick.
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Figure 3

In a shallow-draw application, controlling the slide velocity to match material flow is not a problem for servo presses.

was 40 mmisec., and the maximum
SPM was 30 for mild steel. Draw
speed for stainless steel was 200
mmy/sec, al a maximum 15 SPM.

Because the mechanical presss
velocity (touch speed] remains con-
stant near the bottom, some cracks
appeared in the formed parts in bath
materials, With the servo press, slide
velocity was programmed to slow Lo
48 mm above BDC and slow again at
25 mm above BDC. Slowing while
{forming allowed the material 1o {low
without cracking. The servo press
also ran at an overall rate of 36 SPM
for both materials,

Servo presses can dwell with load
at any point in the stroke. Stopping
slide motion at or near either side of
BDC, while the part is held stable in
the die, can make adding secondary
operations such as in-die tapping,
part insertion, spot welding and
cam actions lor side piercing, and
labeling more elficient,

In another test, a standard link-
motion mechanical press was used
in an upsetting operation {cold forg-
ing) to make a loop arm [or a sewing
machine. The material was a billet of
4115 steel and required 112 tons,
The application had nine processes,
including bonding lubricant to the
billet and annealing. Servo technal-
ogy reduced slide wvelocity, and
dwell increased productivity by
reducing the number of processes
[rom nine to two, eliminating the
bonding and annealing processes.

Figure 4 shows bearing supports
formed in a coining operation on a
mechanical press periodically exceed-
ed the 0.02-mm tolerance limit for
thickness. These variations
caused by thermal expansion of com-
ponents and variable compression
and expansion of the kiss blocks and
frame. In the servo press, kiss blocks
were removed, and the control sys-
tem attainted BDC accuracy. The
result was consistent part quality,
minimized part spot checking, and
reduced load (both forward and
reverse) from 110 tons 1o 48 lons,
which increased tool life.

were

Energy Consumption

Servo presses use high electrical cur-
rent when the press is cycled, but
the actual amount of energy con-
sumed is variable depending on pro-
grammed slide speed and load.
According Lo the authors company,
a field test measured cuwrrent con-
sumption for a 300-ton mechanical
press {ome 60-HP motor) and for a
300-ton servo press (lour 45-HP
motors for a total of 180 HPJ. Both
presses ran in continuous mode at
approximately 75 percent tonnage
capacity.  The servo press consumed
32 percent to 42 percent less electri-
cal power than the mechanical press.
Also, servomotors can act as electrical
generators on the return stroke, put-
ting current back into the power grid.
Are servos worth the investment?

Part Name Bearing Support

Material - Unkncwr_u

Method Thickness Upset

_(Cold Coining)

Result Mechanical Press:
110 tons; thickness
varied over 0.02-mm
tolerance limit

Servo Press: 48 tons;
deviation consistent
to 0.01 mm
Figure 4

In a test conducted on bearing supports
formed in a coining operation on a
mechanical press, the 0.02-mm tolerance
limit was periodically exceeded.

To answer this, review your applica-
tions Lo see il servo technology is a
good lit. Next, consider the true cost
of ownership ol a servo press against
the benelits of your current press
technology. €)

James Landowski is general manager of
marketing, Press 'chhnofug}- Division,
Komatsu America Industries LLC, 199 L.
Thorndale Ave., Wood Dale, 11 60191, 630-
860-3000, fax 630-860-5680, info@kaic.
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