SIGMATEST® 2.069

* Portable eddy current test instrument for measure-
ment of electrical conductivity of non-ferrous metals

* Determining physical and technological material
properties

* Monitoring the condition of highly stressed parts
* Material-mix testing

* Sorting of metals and alloys

* Scrap sorting

* In-process inspection in industrial, metallurgical
and metalworking plants

* Quality control inspection
* Aircraft maintenance inspection
* Determination of heat damage

* Verification of the age-hardening condition of
aluminum used in aircraft construction
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Principle of Operation

The SIGMATEST® 2.069 is an eddy current instru-
ment that measures the electrical conductivity of
non-ferromagnetic metals based on the complex
impedance of the measuring probe. The measur-
ing range for the instrument is established by cali-

bration. When unknown test pieces are measured,
the instrument converts the complex impedance
value to an electrical conductivity value. The
electrical conductivity value is indicated on the
instrument’s LCD display.

New features of the SIGMATEST 2.069

The SIGMATEST 2.069 is a battery operated,
portable instrument that replaces the SIGMATEST
2.068 D and EC models. The instrument includes
most of the features of the SIGMATEST 2.068 D
with the following improvements:

* The SIGMATEST 2.069 adds a new test
frequency, 960 kHz. This higher frequency
makes it possible to perform accurate electri-
cal conductivity measurements on very thin
test pieces.

* The SIGMATEST 2.069 provides the possibil-
ity of assigning frequency specific values for
the reference standards during calibration.

* When the probe is exchanged, it is no longer
necessary to exchange the EPROM. Probe
characteristics are now transferred via a com-

pact flash (CF) card and probe characteristics
are “remembered” for each probe that has
been connected.

* More than 30 MB of non-volatile user
memory allows for storage of a large amount
of test data and test setups. Test data and test
settings can be transferred from the instru-
ment via the CF card.

» Remote control by an external PC is possible
via the RS-232 interface.

* In addition to entering a material specific
temperature coefficient for the test pieces,
the user can now enter specific temperature
coefficients for each of up to four calibration
standards.

» The operator interface supports multiple lan-
guages

Characteristics of the SIGMATEST 2.069

* Fast and reliable determination of electrical
conductivity at high accuracy.

* Large measuring range from 0.5 to 65 MS/m
(1% to 112% I1ACS).

* Distance correction up to 500 um (0.02 inch)
for maintaining high accuracy when measur-
ing on painted, coated, or dusty surfaces.

* Probe design ensures high measurement accu-
racy close to the edge of the material.

* The probe and probe cable can be replaced
separately.

 Correction of electrical conductivity values
as a function of variations in the test piece
temperature is possible using either an inter-
nal or external temperature sensor and a user
defined temperature coefficient.
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Characteristics of the SIGMATEST 2.069

(continued)

* Five selectable operating frequencies:
(60/120/240/480/960 kHz)

» A user definable correction factor allows for
correction of measured values to compen-
sate for constant errors such as concave and
convex test piece surfaces.

 Consistently high accuracy on test pieces of
various thickness.

* Monitoring of test piece/probe temperature
and automatic notification to recalibrate when
the temperature varies by +/- 5 degrees C.

Applications Examples

* Material verification as a quality control
inspection

¢ Determination of the extent of thermal treat-
ment

* Determination of metal purity
* Monitoring of metal homogeneity
* Monitoring of strength and hardness

* Determination of the phosphorus content in
copper

* Monitoring of the polarization for cast copper

* Monitoring of separation processes for Cu-Cr
alloys

 Detection of heat damage in aircraft structures

 Segregation of scrap metals based on electri-
cal conductivity

* Measurements possible at high material tem-
perature by protecting the probe with ceramic
wafers up to a thickness of 500 um (0.02
inch)

Features of the SIGMATEST 2.069

Operating Modes

The SIGMATEST 2.069 is capable of operating
in either TOUCH, CONTINUOUS, or TOUCH &
STORE modes.

In TOUCH and TOUCH & STORE modes, the
SIGMATEST 2.069 senses the test piece as the
probe approaches the measurement point and
automatically executes the measurement. The
measured value is held on the LCD display until
the next measurement is triggered.

In CONTINUOUS mode, the value displayed on
the instrument’s LCD continuously updates to
indicate the instantaneous electrical conductivity
value.

In CONTINUOUS mode, test data can be writ-
ten to the user disk or compact flash card at a
rate that can be selected by the user.

In TOUCH mode, electrical conductivity values
can be written to internal disk or user compact
flash card each time the operator presses the
STORE button.

In TOUCH & STORE mode, each measurement
value is automatically written to internal disk or
user compact flash card.
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Calibration Modes

The default calibration mode for the SIGMATEST
2.069 is to measure 2-4 conductivity standards
and to enter their corresponding electrical con-
ductivity values through the operation keypad.
The instrument then adapts its internal measure-
ment function based on the calibration.

Traditionally only one value has been assigned
for each standard with that value being an aver-
age based on the results from each of the inde-
pendent operating frequencies. It has long been
known that accuracy can be improved by assign-
ing so called “frequency specific” electrical con-
ductivity values to the standards.

In the past, frequency specific calibration could be

performed if the frequency specific electrical con-
ductivity values for the standards were known.
When performing frequency specific calibra-

tion with the SIGMATEST 2.068, the calibration
had to be repeated when the operator changed
test frequencies. During the new calibration, the
operator had to enter the frequency specific elec-
trical conductivity values for the frequency that
was selected.

An additional feature that has been added with
the SIGMATEST 2.069 is the possibility to per-
form a frequency specific calibration for all
operating frequencies simultaneously. After this
function has been selected from the CALIBRA-
TION sub-menu, the operator is prompted to
enter the frequency specific electrical conductiv-
ity values for each standard (provided on the
certificate for the standard). The SIGMATEST
2.069 then computes the measurement function
for each frequency based on the frequency spe-
cific values (as opposed to one average value).
By this method, the accuracy for each frequency
is improved and the frequency can be changed
without the need to recalibrate.

The temperature coefficients for the two piece
calibration standard set that is supplied with the
instrument are the default temperature coeffi-
cients used during calibration. If desired, the user

can input material specific temperature coeffi-
ients for up to four calibration standards.

The SIGMATEST 2.069 “remembers”

When a calibration is performed and the values
of the electrical conductivity standards are
entered, the instrument “remembers” the values
and recalls them during subsequent calibrations.
This feature eliminates the need to reenter the
values during each calibration.

When a new probe is connected to the
SIGMATEST 2.069, the compact flash card
containing the characteristic function for the
probe must be inserted into the user slot. The
instrument then reads and stores this function in
memory. The next time the probe is connected,
the instrument recognizes the probe by serial
number and recalls the correct function from
memory. This makes it unnecessary to manu-
ally reload a file (or in the case of the 2.068,
exchange an EPROM) each time the probe is
exchanged. This feature is especially useful for
those customers who use both 8mm and 14mm
probes with the same instrument.

Alarm Limits

Multiple alarm limits can be selected. A unique
beep tone can be assigned to each alarm limit.

User Memory

More than 30 MB of user memory exists on the
internal disk. Test data and settings can also be
copied or written to a removable compact flash
card. The storage capacity of the compact flash
card is a function of the card itself. The data on
the compact flash cards are written as normal
comma delimited ASCII text files and can be
directly transferred to a normal PC via a CF card
adapter.
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Data Transfer to PC

Data can be transferred to a remote PC fitted
with a compact flash card adapter. The data is
written to the compact flash card in DOS read-
able comma delimited ASCII test format. The
data files can be easily imported into a host of
PC based applications programs for manipula-
tion, analysis, documentation, and archiving.

Correction Factor

Variations in material geometry can produce a
measurement error. One example is measure-
ment on test pieces with curved (either concave
or convex) surfaces. If the true conductivity
value of the test piece is known, the error caused
by the curvature of the surface can be corrected
by inputting a correction factor. The measured
value is multiplied by the correction factor and
the corrected value is displayed on the LCD.

Temperature Compensation

The SIGMATEST 2.069 compensates for tem-
perature related electrical conductivity variations.
A default temperature coefficient is installed in
each instrument. In addition, the user can define
a specific temperature coefficient to optimize the
results for specific applications.

Temperature measurement is performed using
either the temperature sensor that is integrated
into the probe or by connecting an external tem-
perature sensor. An external temperature sensor
is recommended when the temperature of the
test piece differs from the probe temperature.

Construction

Physical Construction

The SIGMATEST 2.069 is a compact hand-held
instrument that can be operated with either
battery or line power. The instrument uses five
AA size cells (either alkaline disposable or Nickel
Metal Hydride rechargeable) for battery opera-
tion.

The batteries are installed in a removable case
that can be connected to a charger (in the case
of Nickel Metal Hydride batteries) separate from
the instrument.

The SIGMATEST 2.069 incorporates a handy
membrane keyboard and a crisp, backlighted
LCD display. The ergonomic instrument hous-
ing is easy to hold and lightweight. An optional
canvas carrying bag protects the instrument and
provides a shoulder strap for easy handling. Also
available is a collapsible table top stand.

Connectors are provided for:

* The measuring probe
* The temperature probe

e The RS-232 connection to an external PC for
remote control

* A compact flash card for test data and setting
transfer

Probes

Three different measuring probes are available
for the instrument:

* 14mm straight probe
* 14mm right angled probe

* 8mm straight probe

The instrument kits include one probe (as speci-
fied by the kit number), a probe holder (hand
grip), a V-block for facilitating measurements on
curved surfaces, and a probe cable.
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Calibration Standards

The instrument kit includes a two piece conduc-
tivity standard set for calibration prior to mea-
surement.

The electrical conducitivity values for the two
piece standard set are approximately 4.4 MS/m
(8% IACS) and 58 MS/m (100% IACS). Calibra-
tion using the included standards allows for mea-
surement with high accuracy across the entire
conductivity range. A certificate is provided for
each standard stating the electrical conductivity
values and verifying traceability to the German
National Standards Laboratory (PTB) and to
United States National Standards (NIST).

The two piece standard sets are stored inside the
bottom cap of the instrument for protection and
easy access. They can be easily removed from
the bottom cap if necessary.

Power Supply and Battery Charger

An AC adapter is available for operation from
the local AC mains supply. At the time of order,
the plug required for adaption to the local mains
supply is specified. The AC adapter is included in
all SIGMATEST 2.069 Kkits.

An optional battery charger is available if the
instrument is to be used in conjunction with
rechargeable batteries.

When ordering, state the operating voltage and
the destination country for the instrument so
that the correct voltage adapter is delivered.
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Technical Data - SIGMATEST 2.069

Feature

SIGMATEST 2.069

Measuring ranges, selectable

0.5 to 65 MS/m; 1 to 112% IACS

Absolute accuracy - instrument only

+/- 0.5% of measured value

Resolution

+/- 0.1% of measured value @ 60 kHz

Distance correction

Up to 500 um (0.020 inch)

Operating frequencies

60/120/240/480/960 kHz

LCD display 16 grayscale LCD display 320 x 240 pixels LED back-
lighted

Keypad Membrane keypad with 21 keys; 6 keys with dedicated
functions, three “softkeys” with functions controlled by
software, 12 data entry keys

Interfaces * 7 pin LEMO socket for probe

* 9 pin D connector for RS-232
* Connector for power supply unit
* 4-pole Fischer socket for temperature sensor

Operating time with one full set of batteries w/
backlight off (alkaline or Nickel Metal Hydride batter-
ies)

~ 8 hours using 2300 mAH nimH rechargeable
batteries @ 20°C

~ 5 hours using good quality alkaline batteries @ 20°C
(Duracell recommended)

Operating voltage

The power supply and battery charger can be adapted
to the operating voltage in any country

User memory

* Internal disk: approximately 30 MB

* Removable compact flash: determined by CF card
capacity

* CF cards up to 1 GB are available commercially

Environmental rating

In accordance with IP 54

Permitted ambient temperature

Unit: 0to +55 C; Oto +130 F

Probe: 0to +55 C; 0to 130 F

Material: 0 to +70 C; O to 160 F

Measurement on higher temperature material

Possible if probe protection/cooling measurements are
implemented

Mass

Approximately 0.9 kg; 1.9 Ibs.
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SIGMATEST 2.069

STANDARD COMPONENTS

Description ID Number
INSTRUMENT
SIGMATEST 2.069 with 14mm Probe Kit 9069305

Consisting of:

* 1 Operating Instructions

* 1 Sigmatest 2.069 Testing Device

* 1 Probe 14mm with Handgrip

* 1 Set-down Prism

* 1 Probe Cable

* 1 Calibration Standard Set

* 5 Battery, Rechargeable, 2300 mAH nimH

* 1 Carrying Case

* 1 AC Power Supply Kit
(customer to specify the end country
destination)

* 1 External Battery Charger

SIGMATEST 2.069 with 8mm Probe Kit 9069275
Consisting of:

* 1 Operating Instructions

* 1 Sigmatest 2.069 Testing Device

1 Probe 8mm with Handgrip

1 Set-down Prism

1 Probe Cable

1 Calibration Standard Set

5 Battery, Rechargeable, 2300 mAH nimH
1 Carrying Case

* 1 AC Power Supply Kit

(customer to specify the end country
destination)

1 External Battery Charger

04/05



SIGMATEST 2.069

STANDARD COMPONENTS

Description Identification #
Operating Instructions 9069550
SIGMATEST 2.069 Testing Device 9066500
Carrying Case 9068341
Case with Shoulder Strap 9072616
External Battery Charger Kit - 110V/120V 9070664
AC Power Supply Kit for Handheld Instruments 9080074
Rechargeable Battery, AA Size (5 req.), 2300 mAH 9070346
Battery, AA Size, Alkaline, 1.5V (5 req.) 0087700
Spare Battery Holder 9054650
Temperature Sensor 9069453
Probe, Standard, 14mm with Handgrip 9068082
Probe, Standard, 8mm with Handgrip 9068074
Probe, 14mm, Angled 9068090
Set-down Prism (V Holder) 14mm 1363506
Handgrip w/Prism 8mm 1461834
Probe Handgrip 1419404
Probe Cable 9080066
Calibration Standard Set (2 Stds.) 9081003
- 4.4 MS.M (8 IACS); 58 MS/M (100 IACS)

Calibration Standard Set (3 Stds.) Special 9080708
- (30 IACS); (42 IACS); (60 IACS)

Conductivity Standard 0.6 MS/M (1 IACS) 9080287
Conductivity Standard 2.1 MS/M (4 1ACS) 9080295
Conductivity Standard 4.4 MS/M (8 IACS) 9080309
Conductivity Standard 11 MS/M (18 IACS) 9080317
Conductivity Standard 16 MS/M (28 IACS) 9080325
Conductivity Standard 17 MS/M (29 IACS) 9080333
Conductivity Standard 22 MS/M (38 IACS) 9080341
Conductivity Standard 30 MS/M (52 IACS) 9080350
Conductivity Standard 36 MS/M (62 IACS) 9080368
Conductivity Standard 58 MS/M (100 IACS) 9080376
Serial Cable (Null Modem) DB9YF to DBYF to 9072403
connect SIGMATEST to PC Com Port

Compact Flashcard 32MB 9056513
Compact Flashcard 64MB 9056521
Compact Flashcard 128 MB 9070389
Compact Flashcard Reader to connect to USB 9072640
Port on PC

PC Software on CD 9069712
Collapsible Wire Tilt Stand 9081020
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Should you have any questions, please contact:

FOERSTER INSTRUMENTS INCORPORATED
140 Industry Drive

RIDC Park West

Pittsburgh, PA 15275-1028

Phone: (412) 788-8976

Fax: (412) 788-8984

E-mail: sales@foerstergroup.com
Web Site: www.foerstergroup.com

Information and illustration may be subject to change
Order No.: 9069640

Edition: 04/05
Author: RBP



