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Pl

Piezo

Nano - Positioning

Variety of PICA™
Power piezo stack
actuators from
5pmto 180 pm
travel range

B Operating Temperature to 150 °C

M High Load Capacity to 80 kN

H High Force Generation to 70 kN

H Large Cross Sections to 56 mm Diameter

B Extreme Reliability >10° Cycles

B Sub-Millisecond Response, Sub-Nanometer Resolution

B UHV Versions to 10° hPa
B Non-Magnetic Versions

B Temperature Sensor PT1000 Applied

PICA™ Power piezoceramic
stack actuators are offered in a
large variety of standard
shapes and sizes, with addi-
tional custom designs to suit
any application. Based on the
PIC 255 material, PICA™ Stack

Application Examples

Nanopositioning

Active vibration damping

High-load positioning

Precision mechanics /
-machining

Semiconductor
technology / test systems

Laser tuning

Switches

Smart structures (Adap-
tronics)

Nanotechnology

Power actuators are optimized
for high-temperature working
conditions and high-duty-cycle
dynamic applications.

High Displacement with
Ultra-High Reliability

PICA™ Power actuators are op-
timized for high-temperature
working conditions and high-
duty-cycle dynamic applica-
tions.

All PICA™ piezo ceramics are
specifically designed for high-
duty-cycle applications. With
PlI's extensive applications
knowledge, gained over several
decades, performance does not
come at the price of reliability.
All materials used are specifi-
cally matched for robustness
and lifetime. Endurance tests
on PICA™ actuators prove con-
sistent performance, even after
billions (1,000,000,000) of cy-
cles.

P-010.xxP — P-056.xxP PICA™ Power Actuator

Piezo Stack Actuators for High-Level Dynamic Applications

Flexibility / Short Leadtimes

All manufacturing processes at

Pl Ceramic are set up for flexi-

bility. Should our standard ac-

tuators not fit your application,

let us provide you with a cus-

tom design. Our engineers will

work with you to find the opti-

mum solution at a very attrac-

tive price, even for small

quantities. Some of our custom

capabilities are listed below:

m Custom Materials

m Custom Voltage Ranges

m Custom Geometries (Circu-
lar, Rectangular, Triangular,
Layer Thickness ...)

m Custom Load / Force Ranges

m Custom Flat or Spherical
Endplates (Alumina, Glass,
Sapphire, ...)

m Extra-Tight Length Toler-
ances

m Integrated Piezoelectric Sen-
sor Discs

m Special High / Low Tempera-
ture Versions

m Vacuum Compatible Ver-
sions

Because all piezoelectric mate-
rials used in PICA™ actuators
are manufactured at Pl Ceram-
ic, leadtimes are short and qual-
ity is outstanding. All standard
and custom actuators are deliv-

ered with performance test
sheets.

Piezo Drivers, Controllers &
High-Voltage Amplifiers

Pl offers a wide range of piezo
control electronics, from low-
power drivers to the ultra-high-
performance E-481 power
amplifier delivering 2000 W of
dynamic power. For closed-
loop positioning applications, a
variety of analog and digital
controllers is also available.
The modular E-500 system can
be upgraded from an amplifier
to a servo-controller and offers
a variety of computer inter-
faces. Of course, Pl also designs
custom amplifiers and con-
trollers (see p. 2-99 ff).

OEM-PI piezo actuators are
available with cross sections to 56 mm
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Technical Data / Product Order Numbers

Order
number

P-010.00P
P-010.10P
P-010.20P
P-010.40P
P-010.80P
P-016.10P
P-016.20P
P-016.40P
P-016.80P
P-016.90P
P-025.10P
P-025.20P
P-025.40P
P-025.80P
P-025.90P
P-035.10P
P-035.20P
P-035.40P
P-035.80P
P-035.90P
P-045.20P
P-045.40P
P-045.80P
P-045.90P
P-056.20P
P-056.40P
P-056.80P
P-056.90P

Displacement
[um] -10/+20%

5
15
30
60
120
15
30
60
120
180
15
30
60
120
180
15
30
60
120
180
30
60
120
180
30
60
120
180

Diameter D
[mm]

10
10
10
10
10
16
16
16
16
16
25
25
25
25
25
35
35
35
35
35
45
45
45
45
56
56
56
56
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Custom preloaded PICA™ Power
piezo actuator with forced-air cooling

Length L
[mm] £0.5

9
18
31
58
111
18
31
58
111
163
20
33
60
113
165
21
34
61
114
166
36
63
116
169
36
63
116
169

Blocking
force [N]

1200
1800
2100
2200
2300
4500
5400
5600
5900
6000
9900
12000
13000
14000
14000
18000
23000
26000
28000
29000
36000
41000
44000
45000
54000
66000
68000
70000

Stiffness
[N/pum]

240
120
68
37
19
300
180
94
49
33
660
400
220
120
80
1200
760
430
230
160
1200
680
370
250
1800
1100
570
390

Piezo

Nano

Positioning
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é <QD+1 mm, X@
<OD+3mm,

)] stainless steel inferface [both sides)
with a center hole (D21 005 mm
¥ 0.5 mm, can be used for alignment]

(@ PTFEinsulated wires for high voltage
control {red max. 1000 V / black GND,
length >100 mm, D< 1.2 mm)

@ shrink tube

(@ temperature sensor wires [PTFE insulated,
yellow/yellow, length >100 mm, D<0.7 mm)

L+0.5 mm

<12mm

(5) temperature sensor PT 1000 [centered)

PICA™ Power dimensions in mm,
see technical data table for further

information
Capacitance Resonant
[nF] £20% frequency [kHz]
17 129
46 64
90 37
180 20
370 10
130 64
250 37
510 20
1000 10
1600 7
320 58
630 35
1300 19
2600 10
4000 7
530 55
1200 34
2500 19
5200 10
7800 7
2100 32
4300 18
8800 10
13000 7
3300 32
6700 18
14000 10
21000 7

Pl

Linear Actuators & Motors

PiezoWalk® Motors / Actuators

PILine® Ultrasonic Motors

DC-Servo & Stepper Actuators

Piezo Actuators & Components

Guided / Preloaded Actuators
Unpackaged Stack Actuators
Patches/Benders/Tubes/Shear..

Nanopositioning/Piezoelectrics

Nanometrology

Micropositioning

Index

Standard piezo ceramic type: PIC
255

Recommended preload for dy-
namic operation: 15 MPa
Maximum preload for constant
force: 30 MPa

Resonant frequency at 1V, un-
loaded. The value is halved for
unilateral clamping
Capacitance at 1 Vppr 1kHz
blocking force at 1000 V
Operating voltage: 0 to 1000 V
Operating temperature range:
-20 to +150 °C

Standard mechanical interfaces:
steel plates, 0.5 to 2 mm thick
(depends on model)

Standard electrical interfaces:
two PTFE-insulated wires,
pigtail length 100 mm

Available options: integrated
piezo sensor or strain gauge
sensors, non magnetic, vacuum
compatible, etc.

Other specifications on request.
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Piezo

Nano - Positioning

P-225, P-235 PICA™ Power Piezo Stack Actuators
Preloaded High-Load Piezo Actuators (HVPZT) w/ Sensor Option

High-load piezo actuators P-235.1S, .4S and .9S, P-225.8S and .1S

B Extremely High Stiffness
B Pushing Forces to 30,000 N
B Pulling Forces to 3500 N
B Travel Ranges to 180 pm

(from left) with CD for size comparison

B Options: Versions for Vacuum, High- and Low-Temperatures

and with Water-Resistant Case

P-225 and P-235 are preloaded,
high-load piezo actuators (tran-
slators) for static and dynamic
applications. They provide sub-
millisecond re-sponse and sub-
nanometer resolution.

These ultra-high-force linear

Aplication Examples

m Precision engineering /
micromechanics

m Adaptive mechanics
m Active vibration damping
m Adaptronics

m Static and dynamic
precision positioning

m Force generation /
materials testing

1-80

actuators consist of PICA™
Power piezoelectric ceramic-
stacks encapsulated in a stain-
less steel case with stainless
steel end pieces and a friction-
less internal spring preload.
The high load capacity and pre-
load makes them ideal for
machining applications and
active vibration cancellation.

High Displacement with Ultra-
High Reliability

PICA™ Power actuators are
optimized for high-temperature
working conditions and high-
duty-cycle dynamic applica-
tions.

All PICA™ piezo ceramics are
specifically designed for high-
dutycycle applications. With
Pl's extensive applications
knowledge, gained over sever-

Ordering Information

2 Preloaded High-Load Piezo Actuator, 1000 V, 12500 N
3 Preloaded High-Load Piezo Actuator, 1000 V, 30000 N

0 w/o Sensor

S w/SGS Position Sensor

1 Travel Range 15 pm
2 Travel Range 30 um
4 Travel Range 60 um
8 Travel Range 120 pm

9 Travel Range 180 pm (P-235 only)

Please read “Options and Accessories” (page 1-102 ff) for

further information.

Extensions cables, adapters & connectors: “Accessories” in the
“Piezo Drivers / Servo Controllers” (see p. 2-168 ff) section.

al decades, performance does
not come at the price of relia-
bility. All materials used are
specifically matched for robust-
ness and lifetime. Endurance
tests on PICA™ actuators prove
consistent performance, even
after billions (1,000,000,000) of
cycles.

Open- and Closed-Loop
Models for Optimum
Dynamics and Linearity

The standard models are ideal
for open loop positioning
applications. In this mode the
actuator  displacement s
roughly proportional to the
applied voltage.

Open-loop operation is ideal
for applications where the fast-
est response and the highest
bandwidth are essential. Here,
commanding and reading the
target position in absolute val-
ues is either not important or
carried out by an external feed-
back loop.

For highest positioning accura-
cy and repeatability, select the
factory installed closed-loop
option with integrated ultra-
high- resolution strain gauge
position sensors and operate
with Pl servo-control electron-
ics. For more information, read

D [ T modified for Low Temperature
V modified for High Temperature/Vacuum

Option:

P-177.50

Dynamic applications
(with E-481):
temperature sensor
and protective air for
PICA™ HVPZT

P-706.00
Water-resistant case

the tutorial “Piezoelectrics in
Positioning” (see p. 2-169 ff).

High Flexibility with
Pl Amplifiers,
Drivers & Controllers

Pl offers a wide range of con-
trol electronics for piezo actua-
tors from economical, low-
power piezo drivers to the
E-481 high-performance am-
plifier / controller providing
2000 W of dynamic power.

For closed-loop operation a
wide variety of analog and dig-
ital controllers is available. The
E-500 modular system can be
easily upgraded from an ampli-
fier to a servo controller, includ-
ing different interface / display
modules.

Read details in Mounting and
Handling Guidelines (p. 1-67).

High-resolution amplifiers and
servo-control electronics, both
digital and analog, see selec-
tion guide in the “Piezo Drivers /
Servo Controllers” section (see
p. 2-99 ff).
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Piezo - Nano - Positioning PI

Linear Actuators & Motors
SW
MBS
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™ Piezo Actuators & Components
Guided / Preloaded Actuators
n
< Limm]  @A[mm]| @B[mm]| SW
~ Option Sensor P-225.1x 55 398 16 13
P-225.2x 68 39.8 16 13
- ) i P25 4x 04 39.8 16 13 Nanopositioning/ Piezoelectrics
’j — s ) P-225.8x 147 39.8 16 13
P .
01 \ " Piezo § P-235.1x 55 49.8 20 17 Nanometrology
- ml ‘\“}’i P-235.2x 68 498 20 17
& MB T P-235.4x 94 498 20 17 Micropositioning
. P-235.8x 147 49.8 20 17
SW 27 @30901 P-235.9x 199 49.8 20 17
o Index
PA-01
P-225 and P-235, dimensions in mm. End pieces and case of stainless steel.
Sensor connection: LEMO FFA.0S.304; 1 m coaxial cable with PUR insulation.
Voltage connection: LEMO FGG.0B.701.CJA.1173, 1 m cable with PUR insultaion,
2-conductor, shielded
Technical Data
Model P-225.10 P-225.20 P-225.40 P-225.80 P-235.10 P-235.20 P-235.40 P-235.80 P-235.90 Unit Tolerance
Operating voltage 0 to 1000 0 to 1000 0 to 1000 O to 1000 O to 1000 O to 1000 O to 1000 O to 1000 Oto 1000 V
Motion and positioning
Closed-loop travel* 15 30 60 120 15 30 60 120 180 pm
Closed-loop resolution*/** 0.3 0.6 1.2 2.4 0.3 0.6 1.2 24 3.6 nm typ.
Open-loop resolution** 0.15 0.3 0.6 1.2 0.15 0.3 0.6 1.2 1.8 nm typ.
Linearity* 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 % typ.
Mechanical properies
Static large-signal 480 330 200 110 860 600 380 210 150 N/pm +20
stiffness***
Unloaded resonant 14 10 7 4 14 10 7 3,9 2,8 kHz +20%
frequency
Push/pull force capacity 12500/ 12500/ 12500/ 12500/ 30000/ 30000/ 30000/ 30000/ 30000/ N Max.
2000 2000 2000 2000 3500 3500 3500 3500 3500
Shear force limit 255 152 84 73 707 420 232 147 147 N
Torque limit (on tip) 1,5 1,5 1,5 1,5 2 2 2 2 2 Nm
Drive properties
El. capacitance 320 630 1300 2600 550 1100 2400 5100 7800 nF +20%
Dynamic operating 33 33 33 33 65 65 65 65 65 pA/(Hz « pm) +20%

current coefficient
Miscellaneous
Mass (with cable) 410 470 610 900 580 690 940 1400 1900 g +5%

*Requires SGS sensor. SGS versions are shipped with performance reports

**Measured with an interferometer. The resolution of piezo actuators is not limited by stiction or friction
***Dynamic small-signal stiffness is ~50 % higher
Piezo ceramic type: PICA™ Power
Operating temperature range: -40 to +80 °C
Recommended controller/driver see p. 2-100 ff
For maximum lifetime, voltages in excess of 750 V should be applied only for short durations
See Notes (Technical Data) for further information (see p. 1-106 ff)
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