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Electromechanical NC Joining Systems

For joining and press-fit applications,
electromechanical NC joining systems
are increasingly supplanting the familiar
hydraulic, pneumohydraulic or pneu-
matic joining modules and actuator. In
addition to less environmental impact,
a more favorable energy balance, com-
pact design, ease of installation and
very low-maintenance operation, it is
primarily production advantages that
make an electromechanical system the
obvious choice for the system designer.
These include flexibility, exact postion-
ing, extremely high repeatability and
accurately defined joining forces.

For continuous monitoring of joining
and press-fit processes, the force-dis-
placement monitoring system Type
4734A... is available. It uses a wide va-
riety of tolerance windows to evaluate
the force-displacement curves of virtu-
ally any application and allows analysis
of all four quadrants (forward and
backward movement / compression and
tension force). In addition to the con-
ventional tolerance windows, dynamic
windows for evaluation on the basis of
the maximum position achieved, win-
dows for evaluating the gradient, the
change in gradient, point-by-point and
the mechanical work (integral of the
curve), are available. The system already
has an Ethernet interface as standard.
This allows easy connection to existing
process and measurement acquisition
systems via I-P.M. or Q-DAS®.

The curve and associated setpoints

and actual values can be documented
in detail. The NC Compact firmware
Type 2159A... loaded into the servo
controller is ideal for force-displacement
evaluation of standard joining processes
with a simple documentation function.
For very modest capital and installation
costs it facilitates integration into exist-
ing user control environments.

NCFT Type 2157A...

NC joining module with integral piezo-

electric force sensor with a rated joining

force of 1 kN and choice of measuring

ranges (0,25, 0,5 and 1 kN).

e Compact and slim design

e Ideal for precision manufacturing
applications such as clocks, watches
and small motors

NCFH Type 2151B...

NC joining modules with space-saving,
gearless, hollow-shaft motor and inte-
gral piezoelectric force sensor for rated
joining forces of 10, 15, 30 and 60 kN.
The different sizes cover ranges from

1 ... 60 kN.

e Short design, 2 sizes

e High speed

e Dynamic processes

NCFS Type 21528B...

NC joining module with internal piezo-

electric force sensor and two predefined

measuring ranges of 15 and 25 kN.

e Particularly slim design allows closely
spaced individual workstations

* More accurate guidance

e Particularly rigid

e Use in automated production facili-
ties

NCFB Type 2160A...

NC joining module with integral piezo-
electric force sensor and two predefined
measuring ranges of 25 and 50 kN.

e Reasonably priced

e Rugged design

e Ideal for standard joining processes

NCFN Type 2153A...

NC joining modules with integral strain

gage force sensor for rated joining forc-

es of 30, 60, 100, 200 and 300 kN.

e Use in automated production facili-
ties and manually controlled work-
stations

e Optional safety brake

e Several strokes available

8 At a Glance

Electromechanical NC joining sys-
tems offer considerable advantages
over conventional technologies such
as hydraulics or pneumatics.
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Services

+ Worldwide support with
startup
+ Global calibration service
+ Process and cycle time optimization

+ Maintenance contracts

+ Testing of customer samples

The NC Joining Modules
NCFT, NCFH, NCFS and NCFB

Have an Integral Piezoelectric
Force Sensor that Offers:

+ Measuring range switching, which
is ideal for applications such as
mixed production, and avoids
having to preset the correct
force measuring range

+ Cuts spare parts inventory and
design costs

+ Overload protection and more rigid
force sensor

www.kistler.com



Overview with Typical System Configuration and
Main Features

(6] System Configuration for Complex Force-Displacement Evaluation and Documentation with DMF-P A300 NCF

NC joining module Type 2151B...

Complex Joining Process
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System Control
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Type Name

- Up to 16 position sets per program
can be freely defined

- Force control

- Force-triggered positioning

- Active deflection compensation system

- Positioning on external displacement
sensor

- Fast shutdown
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+ TraceControl
+ Data backup
+ Visualization
+ Curve analysis

Actisal valies,

32 Programs, Each with up to 8 Windows
Type

Name
5 Limitation window
6 Break-point window
7 Gradient window

8 End window

Force (Y) _
. o <« Force-displacement evaluation
Displace-
ment (X) Data backup, parameter configuration
Control __ and visualization

Not required for operation Operating Panel

Type 2158A

Read actual values and setpoints

NC joining module Type 2151B...

Standard Joining Process

Home postion

__ Change setpoints

Servo controller with

T e ibrivke
i | NC Compact Firmware Type 2159A System
control
‘\ 16 Programs, Each with up to 3 Predefined Windows
5 porp ;

Nk

- Up to 4 predefined position sets

per program 7]
- Force control — —
- Force-triggered positioning
- Active deflection compensation system Diplacement ()

- Fast shutdown

Types of Tolerance Window Example of Force-Displacement Diagram
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Overview NC Joining Modules

Measuring range:

Tension or compression [kN]

1 000 kN

Stroke [mm]
Max. speed [mm/s]

\

- Measuring direction:
tension/compression

- Piezoelectric force sensor

- with holding brake

Size 1

- Measuring direction:
tension/compression

- Piezoelectric force sensor

- with holding brake

Size 2

- Measuring direction:
tension/compression
- Piezoelectric force sensor

Type 2160A...

-

- Measuring direction:
compression

- Piezoelectric force sensor

- without holding brake

- Measuring direction:
tension/compression

- DMS force sensor

- with holding brake

Type 2157A...

Type 2151B...

Type 21518B...

Type 2152B...

Type 2153A...

() 100 mm 200 mm 300 mm 400 mm
0 100 mm/s 200 mm/s 300 mm/s 400 mm/s
0,25 0,5 1 |
W@ Measuring range switching to either 0,25 or 0,5 kN
Option: safety features and equipment in servo controller
300 mm/s
1 2 5 10 15

Option: safety features and equipment in servo controller

Cost-optimized NC joining module
Option: safety features and equipment in servo controller

150 mm/s

Safety brake makes it ideal for manual workstations
Option: safety brake (holding brake omitted)
safety features and equipment in servo controller

140
Depending on size | |

60
Measuring range switching to either
Option: safety features and equipment in servo controller NCFH 15 orl;(I) fN EaRibg

Measuring range switching to either 1, 2 or 5 kN

300 mm/s

15 30

300 mm/s

15 25

(\[®28 Measuring range switching to 15 kN

250 mm/s |

25 50

(\[elZ:8 Measuring range switching to 25 kN

250
250 mm/s

Electromechanical NC joining systems from Kistler also cover full range of forces up to 300 kN on manual workstations

Note: Each NC joining module has an integral absolute encoder for positioning.
See the relevant data sheet for other technical data.

Q-DAS® is a registered trademark of Q-DAS GmbH & Co. KG

www.kistler.com



Comparison of Force-Displacement Monitoring
DMF-P A300 NCF and NC Compact

Monitoring Units

Type
Name
Monitoring of joining and press-fit pro-

cesses.Supplying of result as a good or bad
signal to the PLC.

Main

application

Window evaluation

Window

Window types

Evaluation

Sampling rate [S/s]

Number of programs

Positions

Position sets

Measurement switching (piezo)

Force control, deflection compensation system,
force-triggered positioning, quick cutout

Profibus

Inter-
faces

Ethernet
Integration into customer's control system
Webbrowser

Remote maintenance

Display
OK/NOK statistics
c
2 . | Curve memory
8 c
S 2| Q-DAS® transfer format (qgs-stat)
E ¢
3 3| I-PM. data format
8 CSV files with setpoints,
actual values and curves
% | panel mounted
§ Wall mounted
o
= | Desktop version

Installation work

Support for all current NC joining modules
from Kistler

www.kistler.com

High-end-system with DMF-P A300 NCF NC compact system

.a-'""'-'-'"
4734A...
DMEF-P A300 NCF

Measurement and monitoring system
specifically for electromechanical NC
joining modules (e.g. NCFH
Type 2151B... etc.).

absolute and dynamic
4-quadrant measurement

Flexible configuration of up
to 8 windows per program

>30
in DMF-P A300 NCF
5 kHz
32
16 per program
flexible
|

B (depending on program)

| |
| |

Recommended function block
|
|

Button control software s/w
|
| |

B (certified)
| |

More complex

Specnal features of DMF-P A300 NCF
¢ Export of measurement curves, setpoints and ac-
tual values via Ethernet with spooler functionality
® Parameters can be changed or read via fieldbus
Documentation of changes to setpoints with user
traceability
e Connection of external displacement sensors
for greater positioning accuracy
Gradient window, break-point window and
point-by-point force-displacement monitoring

ol b

2159A
NC Compact Firmware

2158A

Operating Panel

Force-displacement moni-
toring system with stand-
ard joining processes speci
fically for electromechani-
cal NC joining modules

Configuration of pa-
rameters and visualiza-
tion of joining process

plus data backup

absolute
First quadrant only (pressure / forward direction)

Max. of 3 predefined windows per program,
evaluation in joining stroke only

3
in the servo controller
1 kHz
16
4 per program
fixed
|

B (depending on program)

Function block not required

Color touch screen
|

Special features of NC compact

e Parameters can be changed or read via
fieldbus

¢ No operating panel required for operation.
Panel can run process during start-up even
without system control being operational

Key: B = Standard - = not available



General-Purpose Manual Workstations

General-purpose manual workstations
from Kistler are standalone units for
joining processes with two-hand safety
control and integral force monitoring.
They are designed for use in develop-
ment, prototyping and small-scale
production.

Their standard equipment also includes
the powerful NC control center (NCCC)
with Beckhoff PLC and IndraDrive servo
controller from Bosch Rexroth.

Electromechanical NC joining modules
The manual workstations are based on
Kistler's electromechanical NC joining
modules. The six standard models with
integral force-displacement monitoring
cater for a very wide measuring range
from 0,25 to 300 kN. This ensures com-
prehensive coverage of requirements ex-
tending from the horological industry to
mechanical engineering. Custom variants
are also available.

Futureproofed by flexibility

The manual workstation is readily adapt-
able to suit a wide variety of joining
tasks. Any number of movement and
measuring programs can be installed

to facilitate changeovers. All in all, the
manual workstation from Kistler is al-
ways a futureproof investment.

KISTLER

mrma. anslgni. inaciin

Excel® is a registered trademark of Microsoft Corporation.

Application areas for manual worksta-
tions in development and small batch
production are:

® Braking systems

e Steering component
* Injection systems

e Drive production

e Electronic control

e Chassis components

NC control center (NCCC) functionality
¢ Online teach-in recording

e User management with Administrator,
Supervisor and Operator levels

¢ Several measurement programs in a
single position set

¢ External database connection to
Access, SQL, etc.

e Combined window / envelope curve
evaluation

¢ Running highly dynamic joining
processes

¢ Implementation and computation
with external variables

e Export in tabular (e.g. Excel®) format

e Export files can be created in TXT or
QS-Stat format

¢ Tension-compression applications
* OK/NOK counter

¢ Drag and drop creation of
position set

¢ Windows and envelope curves can be
entered with mouse or edited in table

e Export of measurement curves as
BMP or JPEG file

e Option of collecting several curves
and superimposing for comparison
purposes

Manual Workstation Type 2171B... with
joining force of 10 kN, piezoelectric force
monitoring and industrial PC

www.kistler.com



Application Examples

Brake pad riveting machine

In this machine from machinery and plant
manufacturer Staufermatic, brake pads
are riveted with two Kistler standard
models NCFS Type 2152A... with joining
forces of 25 kN. The slim profile of the
NCFS makes it ideal for this application
involving mounting in an extremely con-
fined space. With short riveting times of
1,2 seconds per operation and different-
ly defined cutout forces, riveting of brake
pads for trucks, buses and agricultural
machinery can be reproduced flexibly to
reliably represent the process.

www.kistler.com

Riveting machine for lightweight

brake disk

The model NCFN Type 2153A... is used
in this machine to allow riveting of up to
20 different types of lightweight brake
disk.

The light aluminum pot allows weight
savings of up to 3 kg per vehicle axle
depending on size.

Process
¢ Aluminum pot is heated inductively
and joined to the brake disk

¢ The resultant composite assembly is
drilled with 18 holes and then riveted

Type 4734A...
DMF-P A300 NCF

Type 2152A...
NC joining module
NCFS

Other typical joining and press-fit ap-
plications include vehicle wheel carriers

Process
e Screw wheel carrier together

¢ Press-fit wheel flange

e Press-fit supporting joint and
bushing

Wheel carrier without struts

Supporting joint

Bushing



Kistler worldwide

‘ Europe
Austria France Spain
Kistler GmbH Kistler France Kistler Ibérica S.L, Unipersonal
Lembockgasse 49f ZA de Courtaboeuf 1 C/Pallars, 6 Planta 2
1230 Wien 15, avenue du Hoggar 08402 Granollers

Tel. +43 1 867 48 67 0
sales.at@kistler.com

Czech Republic/Slovakia
Kistler, s.r.o.

Zeleny pruh 99/1560
140 00 Praha 4

Tel. +420 296 374 878
sales.cz@kistler.com

Denmark/Norway/Sweden
Kistler Nordic AB
Aminogatan 34

431 53 MolIndal

Tel. +46 31 871 566
info.se@Kkistler.com

Finland

Kistler Nordic AB
Sarkiniementie 3
00210 Helsinki

Tel. +358 9 612 15 66
info.fi@kistler.com

Asia

91953 Les Ulis cedex
Tel. +33 1 69 18 81 81
info.fr@kistler.com

Germany

Kistler Instrumente GmbH
Daimlerstrasse 6

73760 Ostfildern

Tel. +49 711 34 07 0
info.de@kistler.com

Italy

Kistler Italia s.r.l.

Via Ruggero di Lauria, 12/B
20149 Milano

Tel. +39 02 481 27 51
sales.it@kistler.com

Netherlands

Kistler B.V. Nederland
Leeghwaterstraat 25
2811 DT Reeuwijk
Tel. +31 182 304 444
sales.nl@kistler.com

Barcelona
Tel. +34 93 860 33 24
info.es@kistler.com

Switzerland/Liechtenstein
Kistler Instrumente AG
Verkauf Schweiz
Eulachstrasse 22

8408 Winterthur

Tel. +41 52 22412 32
sales.ch@kistler.com

United Kingdom

Kistler Instruments Ltd.

13 Murrell Green Business Park
London Road

Hook, Hampshire RG27 9GR
Tel. +44 1256 74 15 50
sales.uk@kistler.com

‘ America

China, People’s Republic of
Kistler China Ltd.

Unit D, 24/F Seabright Plaza
9-23 Shell Street North Point
Hong Kong

Tel. +852 25 915 930
sales.cn@kistler.com

India

Kistler Instruments (Pte) Ltd.
India Liaison Office

2B Century Plaza

560/562 Anna Salai
Teynampet, Chennai 600 018
Tel. +91 44 4213 2089
sales.in@kistler.com

Japan
Kistler Japan Co., Ltd.

23 floor, New Pier Takeshiba North Tower

1-11-1, Kaigan, Minato-ku
Tokyo 105-0022

Tel. +81 3 3578 0271
sales.jp@kistler.com
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Switzerland

Kistler Group

Eulachstrasse 22, 8408 Winterthur
Tel. +41 52 224 11 11

Fax +41 52 224 14 14
info@kistler.com

Korea, Republic of

Kistler Korea Co., Ltd.

Gyeonggi Venture Anyang
Technical College Center 801

572-5, Anyang-Dong, Manan-Gu,
Anyang-City, Gyeonggi-Do 430-731
Tel. +82 31 465 6013
sales.kr@kistler.com

Singapore

Kistler Instruments (Pte) Ltd.
50 Bukit Batok Street 23
#04-06 Midview Building
Singapore 659578

Tel. +65 6316 7331
sales.sg@Kkistler.com

Taiwan

Kistler Representative Office in Taiwan
Room 9, 8F, No. 6, Lane 180

Sec. 6, Mincyuan E. Road

Taipei 114

Tel. +886 2 7721 2121
sales.tw@kistler.com

Thailand

Kistler Instrument (Thailand) Co., Ltd.
26/56 TPl Tower, 20th Floor
Nanglingee Rd., (Chan Tat Mai Rd.)
Thungmahamek, Sathorn

Bangkok 10120

Tel. +66 2678 6779-80
sales.thai@kistler.com

W

USA/Canada/Mexico
Kistler Instrument Corp.
75 John Glenn Drive
Ambherst, NY 14228-2171
Tel. +1 716 691 5100
sales.us@kistler.com

Australia

&
S.I. Instruments
256 South Rd. Hilton
South Australia 5033
Ph (08) 8352 5511
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Other countries
A

W Kistler Instrumente AG
Export Sales
Eulachstrasse 22, 8408 Winterthur
Switzerland
Tel. +41 52 224 11 11
sales.export@kistler.com
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