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TURCK - your first choice in industrial automation

TURCK is one of the globally leading corporations in the industrial
automation sector. As a full range supplier of IP67 components below
the controller level, the company offers more than 13,000 sensor
interface, fieldbus and connection products. TURCK’s versatile product
spectrum offers innovative solutions for all applications.
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Parameter Explanation

Loc inhibit/lock

uLoc enable/unlock

Unit Pressure unit

SP Switch point

rP Release position

OUSP Switching output
function

ASP Analogue starting
point

AEP Analogue
end point

OUAnN Analogue output

EF Extended
functions

HI Max-value
memory

LO Min-value
memory

COF Offset correction

dSP Switch point delay

drP Release point delay

dAP Damping of
switching output

dAA Damping of
analogue output

diS Display update

rSt Reset to default

settings

SOF

Software version
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Pressure Sensor Series PS400/PS500

1 Introduction

Dear Customer!

We would like to thank you for opting for a product from our company
and would like to confirm you in your decision.

The sensors can be programmed on-site for various different
applications.

In order to be able to fully utilise the wide range of functions, we kindly
request you to observe the following issues:

Any person entrusted with the set-up or operation of the device, must
have read and understood this operation manual, in particular all safety
notes.

2 Safety information
2.1 General information

In order to ensure safe operation, the device may only be operated in
accordance to the specifications stated in this operation manual. Further
it is required to observe all legal and safety regulations applicable to the
specific application.

This also applies to the usage of accessories.

2.2 Correct usage to the intended purpose

These devices are designed for indication and monitoring of process
variables. All other forms of usage do not comply with the intended
purpose.

These sensors may not be used as the sole means for prevention of
dangerous machine and system conditions. Machines and systems
must be constructed in such a way, that faulty states cannot lead to a
dangerous situation for the operating staff (e.g. due to independent limit
switches, mechanical interlocking devices, etc.).
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2.3 Qualified staff

The devices may only be installed, connected, set-up and operated by
qualified staff and in compliance with the technical specifications.
Qualified staff is defined as persons, who are familiar with set-up,
mounting, start-up and operation of this device and who possess a
recognized degree or certificate of appropriate professional training.

2.4 Remaining hazards

These sensors employ state-of-the-art technology and are safe to
operate. However, if they are installed and operated by unqualified staff,
an element of risk remains.

In this manual the remaining risks are marked by the following symbol:
This symbol is posted where there is a risk of serious
- injury or death or the damage of material and property,
if the warning is ignored
2.5 CE conformity
The device accords to EN 61000-4 and may only be used in industrial

environments.

The conformity declaration can be downloaded from the Internet under
www.turck.com
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Pressure Sensor Series PS400/PS500

3 Description

The devices PS...-4... und PS...-5... are intelligent pressure sensors
designed for machine engineering. They feature 3 different output types.

These are:

Two freely programmable switching outputs, or a combination of switching
output and one analogue current output, or of one switching output and one
analogue voltage output.

The device features an output signal scaling option and the output can be
displayed in bar, psi, kPa or MPa. The analogue output can be shifted in the
range of the measuring signal. Additionally it is possible to save and read
MIN and MAX values. The PS...-5... style sensor can be aligned (360°) and
fixed even after installation.

Type of Pressure: relative pressure

Type Measuring range Admiss. overpressure
PSO1VR-... -1...0 bar 3 bar
PSO001R-... 0...1 bar 3 bar
PSO003R-... 0...2,5 bar 7 bar
PSO010R-... 0...10 bar 25 bar
PSO016R-... 0...16 bar 40 bar
PS025R-... 0...25 bar 65 bar
PS040R-... 0...40 bar 100 bar
PS100R-... 0...100 bar 250 bar
PS250R-... 0...250 bar 625 bar
PS400R-... 0...400 bar 900 bar
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4 Installation and set-up instructions

1. Even though the device is excellently protected against electro-
magnetic interference, installation and cabling must be carried out
correctly to ensure interference immunity.

2. Never route signal and control cables together with the mains cable
or feeder cables of motors, cylinder coils, rectifiers etc. The cables
must be routed in conductive and grounded cable conduits. This
applies especially to long-distance cables, or environments in which
the cables are exposed to strong radio waves from broadcasting
stations.

3. Signal lines should be installed in mounting cabinets and as far
away as possible from contactors, control relays, transformers and
other sources of interference.

4. The housing surface may not be painted or coated, because the
ventilation diaphragm could be clogged.

5 Mounting !

¢ Prior to mounting or dismantling the sensor it must be verified that
the system is pressureless.

¢ Do not mount sensors in locations subject to high pressure pulses.

e Significant thermal changes in the sensor environment can lead to a
zero shift. As a result, the measuring value displayed in a pressure-
less state will not accord to zero. This kind of drift can be corrected
(see chapter 10.1.1, parameter CoF).

e The read direction of the on-site display can be rotated via
software by 180° (see chapter 10.1.1, parameter diS).

e In the pressureless state, the housing of the PS...-5... series can be
rotated by 360°.

e |t is required to observe the pressure connection instructions and
to use a matching counterpiece only.
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5.1 Mounting recommendations
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6 Electrical connection
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7 Description of the various switching functions

Hysteresis:

This function ensures a stable switching
status, independent of the system-
inherent pressure fluctuations and the
adjusted set point.

The switching range is defined by the
user via a switching point (SP) and a
release position (rSP).

Window:

With this function a range is determined
in which the switch assumes a defined
switching status.

The switching range is defined by the
user via an upper window limt (SP) and
a low window limit (rSP).
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8 Operating modes

Run mode - Standard operation

The sensor detects the system pressure and acts in accordance to the
required switching or analogue performance, meeting the ex-factory or
customer-specific parameters. The display indicates the applying system
pressure, the selected unit of pressure and the status of the switching
outputs.

Menu mode - Parameters and associated values

Upon a push of the mode button, the display assumes the menu mode.
In this mode all parameters and the associated values can be read. To
view the values associated with a parameter, simply press the "Set"
button for a short moment. The adjustment options can be taken from
the table under point 10.

Programming mode - Adjustment of the parameter values

The programming mode is accessed via the menu mode. In this mode,
all adjustable parameters can be modified. As described under the menu
mode, it is possible to view the value programmed for a certain
parameter via a short press of the "Set" button. In order to modify this
value, the "Set" button must be pressed and held until the display stops
flashing. Now it is possible to re-adjust the value via the "Set" and
"Mode" button. In the programming mode, the "Set" and "Mode" button
can also be used as an "UP" and "Down" button. The adjustment
options can be taken from the table under point 10.

TURCK Inc. 3000 Campus Drive Minneapolis, MN 55441 Application Support: 1-800-544-7769 Fax: (763) 553-0708 www.turck.com
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9 Indication of the parameter values and programming

Press the "Mode" button. The display now shows the
parameter "Unit”. (Should "Loc” be displayed, the sensor
must be enabled. For this please refer to the information
provided in paragraph 9.1). You can now view the setting
of the parameter "Unit” (see below) or select further
parameters. To select other parameters, press the
"Mode” button several times. To view the actual
parameter value, simply press the "Set” button for a
short moment.

If you want to alter this value, please press the "Set"
button and hold it for 5 s until the shown value stops
flashing. Via the T and { buttons you can now change
the value.

Then press the recessed "Enter” button to save the
changed value.

The new setting is consequently activated.

9.1 Locking/Unlocking (disabling/enabling)

This sensor permits inhibiting access to the menu and
programming mode.

To inhibit access, call up the RUN mode, press and hold
the "Mode” and ”Set” buttons simultaneously until the
display indicates Loc.

To enable access, call up the RUN mode, press and hold
the "Mode" and "Set" buttons simultaneously until the
display indicates uLoc.

TURCK Inc. 3000 Campus Drive Minneapolis, MN 55441 Application Support: 1-800-544-7769 Fax: (763) 553-0708 www.turck.com
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10 Adjustable parameters and their meaning

10.1 Sensor with 2 switching outputs

Parameter Explanation Options Function
Loc Disabling the Programming mode
programming mode fully disabled/locked
ULoc Enabling the Programming mode
programming mode enabled/unlocked
(default/ex factory)
Unit Display unit bar bar (LED green)
pSi psi (LED green)
kPa kPa (LED green)
MPa MPa (LED green)
SP1 Switch point 1 Upper limit value at

which output 1
changes its switching
status

rP1 Release point 1 Lower limit value at
which output 1
changes its switching
status

OU1 Function of Hno1 Hysteresis function
output 1 (N/O = normally open)

Hnc Hysteresis function
(N/C = normally closed)

Fno1 Window function
(N/O = normally open)

Fnci WindOV\_/_ function
(N/C = Offner)

SP2 Switch point 2 Upper limit value at
which output 2
changes its switching
status

TURCK Inc. 3000 Campus Drive Minneapolis, MN 55441 Application Support: 1-800-544-7769 Fax: (763) 553-0708 www.turck.com
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Parameter Explanation

Options

Function

rP2

Release point 2

Lower limit value at
which output 2
changes its switching
status

ou2

Function of
output 2

Hno?2

Hnc?2

Fno?2

Fnc2

Hysteresis function (N/O
= normally open)
Hysteresis function (N/C
= normally closed)
Window function (N/O

= normally open)
Window function (N/C

= normally closed)

EF

Extra menue
for additional
settings

If the display shows
the parameter EF,

the user can adjust
various additional
parameters in the sub-
menu using the "Set"
button.

See 10.1.1
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10.1.1 Additional adjustment options in the sub-menu EF

Parameter Explanation

Option

Function

Hi

Maximum value
memory

The highest pressure
value is stored in the
non-volatile memory.

LO

Minimum value
memory

The lowest pressure
value is stored in the
non-volatile memory.

COF

Offset correction

Significant thermal
changes in the sensor
environment can lead to
zero shift. As a result,
the measuring value
displayed in a pressure-
free state will not accord
to zero. This drift can

be corrected. Adjustment
range: -5 to +5 % of the
measuring span

in increments of 0.1%

dSP1

Switching delay
of SP1

0/0.1...50sin
increments of 0.1 s
(0 = delay time not active)

dri

Switching delay
of rP1

0/0.1..50sin
increments of 0.1 s
(0 = delay time not active)

dSP2

Switching delay
of SP2

0/0.1..50sin
increments of 0.1 s
(0 = delay time not active)
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Parameter Explanation

Option

Function

dr2 Switching delay
of rP2

0/0.1...50 s in
increments of 0.1 s
(0 = delay time not
active)

dAP Damping of
switching output

Short pressure peaks

or high frequencies

can be filtered out
(0/0.01...4sin
increments of 0.01 s

(0 = delay time not active)

diS Measuring value
update in display

50
200
600

50 ms update
200 ms update
600 ms update

r50

50 ms update/ Display
rotated by 180°

r200

200 ms update/ Display
rotated by 180°

r600

600 ms update/ Display
rotated by 180°

OFF

Display is turned off
and activated for 10 s
by pressing the "Mode"
button.

rSt Reset to factory settings/
default
SOF Software version

TURCK Inc. 3000 Campus Drive  Minneapolis, MN 55441 Application Support: 1-800-544-7769 Fax: (763) 553-0708 www.turck.com

Pressure sensor Series PS400/500



Pressure Sensor Series PS400/PS500

10.2 Sensor with one switching output and one analogue output

Parameter Explanation

Options

Function

Loc

Inhibiting/locking
the programming
mode

Programming mode is
completely inhibited.

ULoc

Enabling/unlocking

Programming mode is
enabled (default).

Unit

Display unit

bar
pSi
kPa
MPa

bar (LED green)
psi (LED green)
kPa (LED green)
MPa (LED green)

SP

Switch point

Upper limit value at
which the switching
output changes its
switching status

rP

Release point

Lower limit value at
which the switching
output changes its
switching status

OUSP

Function of the
switching output

Hno

Hnc

Fno

Fnc

Hysteresis function (N/O
= normally open)
Hysteresis function (N/C
= normally closed)
Window function (N/O

= normally open)
Window function (N/C

= normally closed)

ASP

Starting point of the
analogue output

Pressure value at which
the analogue output has
its starting point. It is set
via the "Mode" and "Set"
button.

TURCK Inc. 3000 Campus Drive Minneapolis, MN 55441 Application Support: 1-800-544-7769 Fax: (763) 553-0708 www.turck.com
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Parameter Explanation Options Function
AEP End point of the Pressure value at
analogue output which the analogue

output has its end point.
It is set via the "Mode"
and "Set" button.

OUAnN Analogue output (I) | 4-20 rising straight line
0-20
Type: PS...-LI... 20-4 falling straight line
20-0
Analogue output (V) | 0-10 rising straight line
0-5
Type: PS...-LU... 1-6
10-0 falling straight line
5-0
6-1
EF Extra menu for If the display shows the
additional parameter EF
settings you can set various

parameters via the "Set"
button in a sub-menu.
See 10.2.1

18 TURCK Inc. 3000 Campus Drive  Minneapolis, MN 55441 Application Support: 1-800-544-7769 Fax: (763) 553-0708 www.turck.com
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10.2.1 Additional settings in the sub-menu EF

Parameter Explanation Options Function

Hi Max. value memory The highest pressure
value is stored in the
non-volatile memory.

LO Min. value memory The lowest pressure
value is stored in the
non-volatile memory.

COF Offset correction Significant thermal
changes in the sensor
environment can lead to
zero shift. As a result,
the measuring value
displayed in a pressure-
less state will not accord
to zero. This drift can be
corrected.

Adjustment range:

-5 10 +5 % of the
measuring span

in increments of 0.1 %

dSP Switching delay 0/ 01...50sin
of SP1 increments of 0.1 s
(0 = delay time is not
active)
drP Switching delay 0/ 0.1...50sin
of rP1 increments of 0.1 s

(0 = delay time is not
active)

TURCK Inc. 3000 Campus Drive Minneapolis, MN 55441 Application Support: 1-800-544-7769 Fax: (763) 553-0708 www.turck.com 19
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Parameter Explanation

Options

Function

dAP Damping of the
switching output

Pressure peaks of

short duration or high
frequency can be
filtered.

(0/0.01...45sin
increments of 0.01 s (0 =
delay time not activated)

dAA Damping of the
analogue output

Pressure peaks of short
duration or high
frequency can be
filtered.

(0/0.01..4sin
increments of 0.01 s (0 =
delay time not activated)

diS Update of
measuring value
on display

50

200
600
r50

r200

OFF

50 ms update

200 ms update

600 ms update

50 ms update/ display
rotated by 180°

200 ms update/display
rotated by 180°

600 ms update/
display rotated by 180°
Display is turned off
and activated for 10 s
by pressing the "Mode"
button

rSt Reset to default

SOF Software version

TURCK Inc. 3000 Campus Drive  Minneapolis, MN 55441 Application Support: 1-800-544-7769 Fax: (763) 553-0708 www.turck.com
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11 Dimension drawings of the various types
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0 34
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12 Typical curves of the analogue outputs

Currentoutput
4...20 mA 0...20 mA
| [mA] 4 | [mA] 4
20— : 20— :
| |
| |
| |
| |
| |
4 \ \
] \ \
} l T - } 1 ‘ T >
-1 0 ASP AEP MEW P -1 0 ASP  AEP MEW P

Within the defined measuring range between ASP (analogue start point)
and AEP (analogue end point), the output signal is between 4 and 20 mA
or alternatively between 0 and 20 mA. The ex-factory setting of the
measuring range is between 0 and MEW (measuring range end value)
and the default output signal is between 4 mA (ASP) and 20 mA (AEP).

Voltage output
0..5Vor0...10V 1...6V
uUlvl 4 ulvl 4
5 bzw. 10— : 6+— :
| |
| |
| |
| |
| |
| 1 |
\ ] \
} f ‘ T > } l T Lo
-1 0 ASP AEP MEW P -1 0 ASP AEP MEW P

Within the defined measuring range between ASP (analogue start point)
and AEP (analogue end point), the output signal is between 0 and 10V
or alternatively between 0 and 5 or 1...6 V. The ex-factory setting of the
measuring range is between 0 and MEW (measuring range end value)
and the default output signal is between 0 V (ASP) and 10V (AEP).
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13 Technical Data

Type

PS...-4...

PS...-5...

Pressure range

-1...400 bar

-1...400 bar

Type of pressure

Relative pressure

Relative pressure

Outputs

2 switching outputs or
1 switching and 1
analogue output
(freely configurable)

2 switching outputs or
1 switching and 1
analogue output
(freely configurable)

Analogue current output (0)4...20 mA (0)4...20 mA
Analogue voltage output 0.5V 0.5V
0..10V 0..10V
1.6V 1.6V
Switch point accuracy +0.5 % +0.5 %
Deviation from typ. curve
Non-linearity, hysteresis,
repeat accuracy +0.5 % +0.5 %
TC") of zero point per 10K +0.15 % +0.15 %
TC") of span per 10K +0.15 % +0.15 %
Burst protection pat. media stop pat. media stop
Switch point clearance >3 % >3 %

Switch points

5...100 % of final value

5...100 % of final value

Release positions

2...97 % of final value

2...97 % of final value

Type of display

4-digit 7-segment

4-digit 7-segment

display display
Display, invertible yes yes
No. of progr. buttons 3 3
Housing material VA VA

Pressure module

Ceramics Al,O4

Ceramics Al,O4

Materials with

VA, FPDM, Ceramics

VA, FPDM, Ceramics

medium contact: Al,O4 Al,O4
Sensor body, adjustable no 360°
Medium temperature -25...85 °C -25...85 °C
Ambient temperature -40...80 °C -40...80 °C

TC ) Temperature coefficient

TURCK Inc. 3000 Campus Drive Minneapolis, MN 55441 Application Support: 1-800-544-7769

Fax: (763) 553-0708 www.turck.com



24

Industrial
Automation

Type PS...4... PS...-5...
Storage temperature -40...80 °C -40...80 °C
Operating voltage 15... 30 VDC with 15... 30 VDC with

2 switching outputs
18...30 VDC with
analogue output

2 switching outputs
18...30V DC with
analogue output

SELV, PELF to EN 50178

No-load current |, < 50 mA <50 mA
Switching frequency <180 Hz <180 Hz
Output function 2 PNP, N.C/ 2 PNP, N.C./
N.O., progr. N.O., progr.
Voltage drop at |, <2V <2V
Short-circuit protection yes yes
Rev. polarity protection yes yes
Rated operating current 0.2A 0.2A
Degree of protection IP67 IP67

Protection class

EMC

EN 61000-4-2 ESD:4 KV CD/ 8 KV AD ESD:4 KV CD/ 8 KV AD
EN 61000-4-3 HF irradiated:15 V/m HF irradiated:15 V/m
EN 61000-4-4 Burst: 2 KV Burst: 2 KV

EN 61000-4-5 Surge: 500V, 12 Q Surge: 500V, 12 Q
EN 61000-4-6 HF conducted: 10 V HF conducted: 10 V
Pressure connection AF 21 AF 21

with fixing torque max. 50 Nm max. 50 Nm
Coupling nut with - SW 30

with fixing torque - max. 35 Nm

Vibration resistance

20 x g (9...200 Hz with amplitude +/- 5 mm)

to IEC 68-2-27
Shock resistance 50x g (11 ms) 50 x g (11 ms)
to IEC 68-2-27 to IEC 68-2-27

Connection

connector M12 x 1, FIXCON-compatible
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PS...-...-2UP8X-... IndustrEIE

Para- ]

meter Explanation

Loc inhibit/lock

uLoc | enable/unlock

Unit | Unit of pressure

SP1 Switch point 1

rP1 Release position 1

OU1 | Switching output
function 1

SP2 Switch point 2

rP2 Release position 2

OU2 | Switching output
function 2

EF Additional
functions

HI Max-value
memory

LO Min-value
memory

COF | Offset correction

dS1 Switch point delay

dr1 Release point delay

dS2 | Switch point delay

dr2 Release point delay

dAP | Damping of
switching output

diS Display update

rSt Reset to default
settings

SOF | Software version

26
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lock-function unlock 10's 10's lock
push- Mode + Enter push- Loc
buttons buttons
run-mode
/S
15s
standard S5
functions show
value g I:I
flashing no flashing:
change
value
store tGD
value -
? | (odd)
extended 2B
functions show
value & I:I
flashing no flashing:
erase
value
(HI agcrj LO) 15
change
value
store f

value -

?  (Mode)

15s
SOF (+~(Wasg———— Shov
15s
———Mode)| |«
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TURCK WORLD-WIDE HEADQUARTERS

GERMANY

Hans Turck GmbH & Co. KG
WitzlebenstraBe 7

45472 Mulheim an der Ruhr

P. O. Box 45466 MUlheim an der Ruhr

Phone  (+49) (208) 4952-0
Fax  (+49) (208) 4952-2 64

E-Mail  turckmh@mail.turck-globe.de

BELGIUM

Multiprox N. V.

P.B. 71

Lion d’Orweg 12

9300 Aalst

Phone (+32) (563) 766566
Fax (+32) (63) 783977
E-Mail mail@multiprox.be

CZECH REPUBLIC

TURCK s.r.o.

Hradecka 1151

500 03 Hradec Kralové 3

Phone (+ 420) (49) 5 51 87 66
Fax (+ 420) (49) 5 51 87 67
E-Mail  turck@turck.cz

PR OF CHINA

TURCK (Tianjin) Sensor Co. Ltd.

18,4th Xinghuazhi Road,

Xiging Economic

Development Area,

300381 Tianjin

Phone (+ 86) (22) 83 98 81 88
839881 99

Fax (+86) (22) 83 98 81 11

E-Mail  turcktj@publici.tpt.tj.cn

EASTERN EUROPE / ASIA

Hans Turck GmbH & Co. KG

Am Bockwald 2

08344 Griinhain-Beierfeld

Phone (+49) (3774) 1 35-0

Fax (+49) (3774) 1 35-2 22
E-Mail  turckbf@mail-beierfeld.de

FRANCE

TURCK BANNER S.A.S

3, Rue de Courtalin
Magny-Le-Hongre

77703 Marne-La-Vallee Cedex 4
Phone (+33) (1) 60436070
Fax (+33) (1) 60431018
E-Mail info@turckbanner.fr

GREAT BRITAIN

TURCK BANNER LIMITED
Blenheim House

Hurricane Way

Wickford, Essex SS11 8YT
Phone (+44) (1268) 578888
Fax (+44) (1268) 763648
E-Mail info@turckbanner.co.uk

HUNGARY

TURCK Hungary kft.
Kdényves Kalman Krt.76
1087. Budapest

Phone (+36) (1) 4770740
Fax (+36) (1) 4770741
E-Mail  turck@turck.hu

ITALY
TURCK BANNER S. R. L.
Via Adamello, 9
20010 Bareggio (MI)
Phone (+39) (02) 90364291
Fax (+39) (02) 90364838
E-Mail info@turckbanner.it

KOREA
TURCK Korea Branch Office
Room No 406, Gyeonggi Technopark
1271-11, Sa 1-Dong, Sangnok-Gu, Ansan,
Gyeonggi-Do, Korea, 426-901
Phone (+82) (31) 5 00 45 55
Fax (+82) (81) 5 00 45 58
E-Mail sensor@sensor.co.kr

MEXICO
TURCK Mexico S. DE R.L. DE C.V.
Carr. Saltillo-Zacatecas km 4.5 s/n
Parque Industrial “La Angostura“
Saltillo, COAH. 25070
Phone (+ 52) 844 482 6924
Fax (+ 52) 844 482 6926
E-Mail ventasmexico@turck.com

THE NETHERLANDS
TURCK B. V.
Postbus 297
8000 AG Zwolle
Phone (+31) (38) 4227750
Fax (+31) (38) 4227451
E-Mail info@turck.nl

POLAND
TURCK sp.z 0.0
ul. Kepska 2
45-129 Opole
Phone (+48) (77) 4434800
Fax (+48) (77) 4434801
E-Mail  turck@turck.pl

ROMANIA

TURCK Automation Romania SRL

Str. luliu Tetrat nr. 18 Sector 1

011914 Bukarest

Phone (+40) (21) 2 30 02 79
2300594

Fax (+40) (21) 2 31 40 87

E-Mail: info@turck.ro

RUSSIA
TURCK Avtomatizazija O.0.0
Volokolamskoe Shosse 1 office 606 a
125080 Moskau
Phone (+7) (095) 1 05 00 54
Fax (+7) (095) 1 58 95 72
E-Mail  turck@turck.ru

USA

TURCK Inc.

3000 Campus Drive

Minneapolis, MN 55441-2656

Phone (+1) (763) 553-9224
553-7300

Fax (+1) (763) 553-0708

E-Mail mailbag@turck.com

.. and more than 60 representatives and agencies world-wide.

Industrial
Automation

www.turck.com
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