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Functional Principle
TheE

X455 1) 2 B
--- TetraZF|H A

A micro-tool (e.g. a ball or a tip) will be set in contact with the surface to be tested.
IR GRER) SAFHURE MR .

With the help of a 2D-micro force tranducer (Cantilever) the contact forces (Normal-force and tangential-
force) will be measured.
fEBI M N AR (BBREW) NERM - ¥ H A Fn5Y]H JIFt.

Relative movements can carried out between a micro tool and the sample.
TR S Z A SEPAHXZS) .
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Measurement of the Deflection of the Force Transducer
AR AR R TIE

For the measurement of the deflection of the force
transducer fibre optic sensors (FOS) are used.

R BB R (TetraZAHA)
K7 T X 5 2 B [ Z i BEAR L,
fEBNEF 4L BRES (FOS) Ml 8B RALLTT -5 VIR 75 1 I ASTRALE .

By varying the distance between the sensor tip ad the mirror, which is mounted
on the cantilever, the received light will be changed.

fRFRRERE (ZRAESER) RERZL, BBoLEE.
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Functional Principle
BRI T] A 2

Linear Oscillation Pin-On-Disc
SWAE SRR A Riash
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Definition of measurement modes
WEBR E X

Reciprocating mode
HERZF)
m Friction test
BRI
The probe/tool/counterbody is continuously in contact with the test sample during the complete forward and
backward movements (Continuous recording of Fn, Ft, d and calculation of p).

FEREEZEIIERES, FEHTRHMBARREEANERE .
RSO RERIFn, TR AIFtSA#d, HHEEERS.

m Fretting test
TR
Similar to the friction test, but usually a wear test. So higher frequency is used and a larger number of cycles are
observed (Selective recording of Fn, Ft, d and y; continuous recording of energy input).

BHEARCTEE IR, 2AERAE - ERAEER, ABRAYRES.
BREMERIEER AP, IR AFt, ABdEERERS N, FEDREERAA.

m Scratch test
RIYRA
The probe/tool/counterbody is in defined contact with the test sample, only during the forward movement of the
bidirectional movement.
BB R Y AL R R IREN LR B SRR IR 5 SRR R Bl
RigFXEEs) R R ES] .

m Adhesion test
B Ak
A test sample is set up rectangular to the bidirectional movement axis (slow approach and retreat of the probe/tool/counterbody
to the test sample; Continuous recording of d and Ft give force-distance curves).
R R S SRS B TE BA A, % T L0 B 8 e 1 S5 AR B R
FREOREERd (ENEE) SURAFt &) , /20 (D -EE (EARE) #hk.
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Definition of measurement modes
WERERE X

Pin-On-Disc mode
B AR

The probe/tool/counterbody on the 2D force transducer is in a defined contact with the test sample.
The test sample is rotated around central z-axis.

BB R AR L RS TRHME A SR R Se IR i, WA S R bR .

Approach - retract mode
(BREH) BaE-BF (BERRmED #X

Probing a surface from the z-direction : vertical indentations, approach to an electrode of isolating particles,
scanning indentations, electrical surface property scanning.

MNEETE (ZHD HMRE: BENE, FELEMRH—N Bk, SHER, R e,
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Micro Tools

T A

To realise a defined contact between the micro force sensor and the material or the
surface to be tested TETRA offers a lot of different mirco tools.

NSEBUH 1 A B SRR A BRI A E 2, TetraA R RML AU TH.:

Stainless steel ball
NFEPRR

Sapphire ball
WA

Silicon ball
BEBR

Sapphire con
BERA

Customized copper tools
2 P R ) 4 BURE
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TETRA Y

Applications

N RH)
Microtribometer
PR BRI L
Scratcher
RITRAX

Adhesion Tester
M F3 IR

Tester for Electrical Conductivity of Coatings

Profilometer
R

Viskosimeter
bis)i-ane

Indenter
JEIRAX
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Applications
Contact behavior of insects on surfaces ISEES
B s 5 R M BT AT AL
= new micro grippers and adhesives
BRI SR 7

Friction of hairs

KR BE TR
= new shampoos and medicaments
FWSHRINTR SR
T Hardening behaviour of building substances
@»\' 1 = new and optimised building substances
BESUAROBE R S5 AR AL
Scratch test on the surface of glasses
B P R ORI
- quality control and new coatings
AR SRR

Friction behavior of micro structured surfaces
T H T O BE AT A

% = soil-resisting coatings

B
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P

B 2 7

Applications
Rub and bend behaviors of textile fibers N =4

G BB 5B H TR
- development of new fibers, quality control
FARROTR, FERH

Friction behaivor on ice surfaces

IR BT R

- material and structure optimization of winter sports equipments
KB A RIS SR

Tension behaviour of soap skins

FEEUBkTK 3

= optimization of detergents
EXR A IARAL

Scratch behaviour on thin layers

MBI A

= basic research surface technology
R R R I
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- . . . Applications
Friction behaviour of lubricants and oils Wi P 22451

TN R O BT
- Mmaterial optimization
PR AL

Measurement of the viscosity of liquids
&3 WAk B B
' = quality control

ie= il

Micro scanning of magnetic fields
R O HE
= development of micro drives and micro magnetic bearings

TR S5 Sk M Rl AR AT R

Electrical contacts under the influence of micro vibrations

) ANk 2

= optimization of the contacts, quality control, electrical coatings
BALRAL. REBH. B3R




Time saving
B

leading of series of tests with a variation of different
paramete R FESHEN T R FIMR

extensive expertiment and evaluating software available
¥ RAR 5 VPSR AT iE

measurement results are visible in graphic form
WIS R BRI

Cost reduction
AR

all test components (2D-force transducer, micro positioning
units) are integrated at a standard device

ZRPRAM (CHESHERE MEMERE) ERE|—EirERE
one standard device with a lot of optional moduls

PR A+ MR T s A

flexible application possibilities

RIEHI N A et

good cost-benefit ration in relation to AFM
5AFMARLL, HEfrHEE

No external PC necessarily

THRINEPCEE

universal use in different application areas in the research
business % i FiiiE ALE

WINWINTEC

Customer Advantages
c-oulyn ]

Effectiveness in the production
[=F Gl

+ quality control
Jo B4

* low device size
W& RS/

» optimization of product and process parameters
FEmE T 285k

+ quality certificates for customers and supplier
FREARE

Efficient research tool
B R TE

» knowledge profit in the area of the micro and nano
technologymghFH g R AR H

« examination of physical, chemical and biological
phenomena##. %54 S PG
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Devices
Basalt R 5 HLHLE

BASALT-PT BASALT-MUST
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Technical Parameters
HBARSH

Base-Unit PARAMETER
e BRESH
m X-Y-Z positioning axis,

X-Y-ZH s

Stepping Motor

prideb)!

Positioning range X-Y

EALTERE GKFEITH: X-YH)
Positioning range Z

EALYEE (FBEHH: ZH)
Positioning resolution
SERDRE 2 R

Positioning accuracy

ERLAEE

Positioning speed (X, Y — max)
EACERE OKPITREX, Y Mg
Positioning speed (Z — max)
EACERE (FEEY HZHBAME

Maximum positioning force

20 mm x 20 mm
40 mm

1,25 ym

10 um

0,6 mm/s

1,6 mm/s

30N

BB

m Z - fine positioning axis

T B 7 [ Z R 1 e L

type of drive piezo actuator serial to step motor Z-axis
IXzhRA LR - Bl (ZH)D
positioning range

SEALE 40 ym

positioning resolution

SERLAEE 0,25 um

maximum positioning force

BRASEALE 30N

m Control unit embedded Linux-PC

EHI RS AR Linux-PCR %t
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Technical Parameters

BARSH
2D-EM 1N PARAMETER
HRSH

nominal force F (according to 2D-
FORCE TRANSDUCER)
EE A Fy (BURT 4 12242 848)

tangential force F; (according to 2D-
FORCE TRANSDUCER):
VI I F (AU T 4k 77 A A2 %)

sensor type:
fERARRRY

force resolution
IR

overload protection
TSERG

1 mN, 100 mN, 1 N

100 puN, 10 mN, 100 mN

fiber optical sensors for messuring the

displacement of force transducer for Fy, F+
FRAFEBE - WE LT HERE UM 4
SER) EXHS5ZTR ERRRAE, HiEE
wmA (FY 5YIRA (Fp)

1/5000 of nominal force
1/5000 =2

mechanical bedstop

WINWINTEC




Technical Parameters
HBASH

RM 120 RM 250

m Rotation axis D(2) D(2)
e

Drive system Stepping motor servo motor
WE RS BRELIE fAl AR FE B AL
Rotating speed 1...120 rpm 1...200 rpm
L2350
Positioning 0,225° 0.1°
resolution
SENLRG BE

0,01 Nm 0,5 Nm
max. Torque

BORHAE

5% WINWINTEC
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Technical Parameters

BRSH
LMP PARAMETER
500 HARSH
Drive system Piezo actuator (closed loop control of position)
K R 4G JE B BERAT IR E S R B AR
(AP AL
Positioning range
S 500 pm
Positionining resolution | 0,25 pm
SENLIE R
max. Positioning force 1N
BRBA 1
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Technical Parameters

RS
LMS 20 PARAMETER
BARSH
Drive system Electrodynamic actuator (closed loop control
WKERG of position)
BN FRATH (AR ERIEAL
Motion range 20 mm
BB
Motion resolution 200 nm
Zbg S
Motion accuracy 1
B all
Motion velocity
B 0,5... 100 mm/s
Motion acceleratin )
B Sm/s

max. Positioning force
BRBA I 1N
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Software
KRG

The user has to plug a monitor, a keyboard and a mouse.

RAFTIMEE RS BESRIT

LINUX - real time operation software
Linux - SZR#R/EH

File handling of machine parameters
WRESH A E

Parameterisation

¥

Sensor and actuator checking
HRBEPITHIERE

Editing and carrying out the experiment sequences
REEFHESPIIT

Storaging measurement data
REB IR

Displaying measurement data graphically
R R TR

Giving help informations, Product informations
HUELR, mRER

WINWINTEC
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BRI
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Modular Universal Surface Tester
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BASALT -MUST

Modular Universal Surface Testenr
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Pin-On-Disc mode

TETRA Gesellschaft fir Sensorik,
Robotik und Automation mbH

Gewerbepark "Am Wald" 4
D-98693 Illmenau

General Information

BRIDGING THE GAP
- BASALT®-MUST is a modular and flexible high

precision tester to measure surface inferactions
in a wide force range

- Interchangeable modules for specimen motion
in reciprocating and pin-on-disc mode are the
basis for various experiments

- Different modules for force measurements from
the macro world to the micro world are available

- Embedded PC with real time operating system
guarantees high data acquisition rate in equi-
distant time intervals

- Easy programming of automatic experiments by
standard software (running on the embedded PC)

- Graphical visualisation and analysis of large data
sets with TETRA-VIEW® (Windows® PC software)

Applications

- Basic research to elucidate the mechanism
of friction, fatigue and wear in materials

- Exploration of haptic properties

- Testing of bio interfaces and structures

- Time response gaging of mixtured materials
like glues and varnish

- Analysis of micro electro mechanical systems
and connectors

- Micro rheology of thin layers and lubricants

- Study of tribochemical reactions

- Characterisation of thin layers and coatings

- Quality management, process optimisation

Measurement

- Adhesion

- Indentation
- Friction

- Wear

- Scratching
- Hardness

- Viscosity

Tel.: +49 (36 77) 86 59 -0
Fax: +49 (36 77) 86 59 40

info@tetra-ilmenau.com

www.tetra-ilmenau.com
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Modular Universal Surface Tester

= =

Module Position Device (x-y-z-axis) ® Base Unit

® Measuring module: Specimen / Tool holder,
Indenter, Scratcher, Viscosity sensor ...

- Motor prlnC|p|e: sfepper motor 4 ® Motion module: Reciprocating / Pin-On-Disc
. mode including specimen holder
- Resolution: 1.25 pm Fretting, Friction, Scratching, Indentation, ...
. N @ Measuring module positioning z-axis
: Velocﬁy: max. 2 mms X Travel range: 50 mm
y ® Motion module positioning x, y
- Force: approx. 30 N Travel range: 20 x 20 mm

. ® Data acquisition and embedded control unit
- Moving range: x 20 mm /y 20 mm /z 50 mm @ External connectors

The combination of Fiber Optical Sensor (FOS)

for measuring the deflection of special cantilever
and a high precision linear positioning system (LPS)
is covering the force range from 1 uNto 1 N.

The closed loop position control enables long

stroke experiments up to 20 mm with a repeatablity
of 50 nm.

Setup 1T N

A measuring module with strain gage extend

the force range up to 10 N. Together with a high
frequency motion module based on a voice coil
drive facilitate fretting experiments between

2 um@500Hz and 3 Mm@ 15Hz. The RM120

enables Pin-on-Disc Experiments

Setup 10N

The tribo corosion set up allows to measure tribo
chemical reactions in a pin on disc mode up to
250 rpm.

To run the experiment in liquids the motion and
measuring modul are mounted upside down in
the base unit.

Set up Tribo corosion

=
www.tetra-ilmenau.com
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Modular Universal Surface Testenr

Measuring Module TN

2D Force Transducer — Cantilever

- Double leaf spring

- Various materials (glass, different steels,
different bronzes, ...)
Advantages of glass:
- Excellent material properties
- Easy to combine with other materials
- Very good long-time stability

- Spring constants down to 0.5 N/m

- Easy handling

- Simple adaptation (geometry, force range)
to reach the customers needs

Optical Displacement Sensor

Light emitted from the sensor tip is reflected
from the surface of a cantilever.

The reflected light will be received by the same
sensor tip and converted in a electrical signal.
The signal is related to the distance between the
sensor tip and a reflectiv area on the cantilever.
This provides the possibility to measure the
deflection of a cantilever and hence to measure
forces.

Due to the nature of the FOS it can be used
in two measuring ranges of different sensitivity.
It is possible to measure static and dynamic
values such as displacements, extensions and
mechanical vibrations.

Characteristics
- Measuring range:  approx. 100 pm (MRT),
1.5 mm (MR2)
- Sensitivity: 1/5000 of range
- Bandwidth (-3 dB): static up to 30 kHz ... 150 kHz
- Diameter different diameters
of sensor tip: from 1.5 mm to 8 mm
- Temperature range
of sensor tip: -25°C ... +80°C
- Length of the fiber
bundle: 1500 mm (standard)

Fiber optic sensors

TETRA Gesellschaft fir Sensorik, Gewerbepark "Am Wald" 4 Tel.: +49 (36 77) 86 59 -0 info@tetra-ilmenau.com
Robotik und Automation mbH D-98693 llmenau Fax: +49 (36 77) 86 59 40 www.tetra-ilmenau.com
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BASALT-MUST

Modular Universal Surface Tester

Measuring Module 10N

Measuring principle: strain gage
Measuring range
normal force: 0.1...10N
Measuring range
friction force: 0.1...TON
Resolution: 1/2000 MR

Measuring Set-up Tribo corosion

Motion Module

Drive principle: stepper motor
Speed: 0 ... 250 rpm
Speed steps: 1 rpm
Resolution: 0.144°
Torque: 12 Ncm

Programmable speed profils
Batch editor for various experiments

Measuring Module

Measuring principle: magnetic hall sensor
Measuring range

normal force: 0.1...5N
Measuring range

friction torque: + 7.5 Ncm
Resolution: 1/2000 MR
Specimen misalignment

compensation: + 1.5°

EL]

Measuring Module 10N

Motion Module Tribo corosion

Measuring Module Tribo corosion

=
www.tetra-ilmenau.com
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BASALT -MUST

Modular Universal Surface Testenr

Motion Modules

Reciprocating Module LPS20

- High precision linear drive
- Closed loop positioning controller

- Drive Principle
The LPS20 is a linear motor based on the electro-
dynamic drive principle. The excellent characteristics
are a result of the simple design, the highly precise

.

LPS20

- Compact device
Size:
Weight:

- Travel range:

- Accuracy:

- Resolution:

- Maximum load:

- Blocking force:

- Acceleration:

- Speed:

- Speed error:

- Operating
voltage:

- Drive principle:
- Speed:
- Resolution:

- Torque:

- Size:
- Weight:

RM120

TETRA Gesellschaft fir Sensorik,
Robotik und Automation mbH

Gewerbepark "Am Wald" 4
D-98693 Illmenau

Tel.: +49 (36 77) 86 59 -0
Fax: +49 (36 77) 86 59 40

guidance and the drive principle with moved
magnets that avoids electrical connections to the
actuator element.

90 x 90 x 53.5 mm3
730g

20 mm

1 um

50 nm

250g / 2.5 N (more on request)
>1 N

5 m/s?

0.02 ... 10 mm/s (max. 30 mm/s)
18 um/s (2% for speeds >5 mm/s)

12V

Pin-On-Disk Module LMR120

stepper motor
1...120 rpm
0.225°

0.01 Nm / 1 Nem

90 x 20 x 70 mm?3
approx. 800 g

- Higher torque, resolution and speed on request

info@tetra-ilmenau.com
www.tetra-ilmenau.com
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BASALT-MUST

Modular Universal Surface Tester

Software Highlights

The batch editor enables the operator to set up many
different experiments, while providing the possibility
to vary each single parameter like load, number of
cycles, speed etc. for each of the experiments.

A built in computer with a specially adapted LINUX,
capable to acquire real-time sensor signals, offers
the possibility to control the tester such as setting up
sensors, moving the specimen or the tool without an
additional external computer.

External PC (Windows) can be connected by Ethernet
for customer specific controls.

The data storage on a USB device or via Ethernet on
an external computer allows long term experiments.

The BASALT®-MUST facilitates the operator to
inspect the measured data within the tester's LINUX
application software. For the visualisation and the
analysis of large data sets TETRA-View” is available.
This PC-software provides several functions which
enable an easy generation of 2D- and 3D-charts
to interpose them in test reports.

Direct access to the system's drives offers the
possibility fo position the specimen and the tools
manually to prepare the experiments easily.
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Manual control of the postioning system
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BASALT-MUST

Modular Universal Surface Testenr

General Parameters

Measuring Modules

2D-FT force
transducer

2D-SG force
Tribo corosion

Motion Modules

Reciprocating module
LPS20

Fretting module

Pin-on-disc module
(rotationary drive)

Tribo corosion drive
(rotationary drive)

Base unit

x-y-z-axis sample
positioning device

z-axis microdrive
Test chamber

normal force, tangential force:

spring constant:
tools:

normal force, tangential force:

normal force:

torque around z-axis:

driving principle:

travel range:
resolution:
force:

driving principle:

travel range:
force:

driving principle:

velocity:
forque:

driving principle:

velocity:
forque:
resolution:

motor principle:
resolution:
velocity:

force:

moving range: X, y, z

moving range:

registration of air temperature and humidity (optionally)

power supply:
weight:

lenght/width/hight:

interfaces:

TUV
i

DIN EN ISO 9001:2000
Zertifikat: 01 100 75007

TETRA Gesellschaft for Sensorik,

Robotik und Automation mbH

Gewerbepark "Am Wald" 4
D-98693 llmenau

TUN ... TN

4 ...20 000 N/m

balls, cones, pins (sapphire, steel, silicon, etfc)

0.1N...10N
0.1N...5N
+7.5 Ncm

electro dynamic

x =3 mm@15 Hz, 2 um@500 Hz

x =20 mm

x = 50 nm
F,.=1N
voice coil
F,.=5N
stepper motor
0 ... 120 rpm
1 Nem
stepper motor
0 ... 250 rpm
12 Necm
0.144°

stepper motor
1.25 ym

max. 2 mms’
approx. 30 N

20 x 20 mm, 50 mm

up to 150 um (piezo actuator)

9 ... 14 VDC, 45 W, (via connector IEC 320)

21 kg

260 mm x 200 mm x 360 mm

USB, Ethernet

Tel.: +49 (36 77) 86 59 -0
Fax: +49 (36 77) 86 59 40

info@tetra-ilmenau.com
www.tetra-ilmenau.com
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