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1 General 
Read carefully before use!  
Please read and always follow these operating instructions.
Retain for future reference! 
Please retain these operating instructions in a safe location for future reference.
Treat the identification plate on the device with care!
If the device has to be repaired or replacement parts are needed, you must specify the model and the serial number. Both are indicated on the identification plate. 
Warnings and safety instructions
Observe the warnings and safety instructions in these operating instructions to avoid physical injury and property damage.
1.1 Warranty and liability 
Warranty and liability claims against MESSOTRON cannot be raised if 
· damage occurs because the operating instructions are not followed or
· modifications have been made that are not documented in the operating instructions.
1.2 Technical support and contact details
Please contact us if you have any questions. You can reach us at the following contact address:
MESSOTRON Hennig GmbH & Co KG
Friedrich-Ebert-Str. 37
64342 Seeheim-Jugenheim, Germany
Phone:
+49 (0) 6257 82331
Fax:

+49 (0) 6257 85783
Email:
info@messotron.de
For further information please visit our webpage: www.messotron.com/service.
2 Safety Instructions
2.1 Intended use
The carrier frequency measuring amplifier MBI 46.32 (“the device”) must only be used to operate inductive displacement sensors of the differential transformer type (LVDTs) and differential inductors / half-bridge sensors (LVITs) as well as the associated signal processing equipment. The device must only be used with passive displacement sensors (i.e. sensors without active embedded electronics). Any other use is considered improper use.
Observe the legal and safety regulations required for the respective application. This also applies to the use of accessories.
In order to ensure proper and safe operation, the device must only be operated according to the information provided in these operating instructions.
2.2 Conditions at the installation site
Check the required conditions at the installation site (e.g. temperature and weather conditions). The limits for the device are specified in chapter ANGEBEN  \* FORMATVERBINDEN  11 “Technical Specifications”.
Have the device checked by MESSOTRON before putting it back into service if foreign objects or liquids got inside the device.
Do not use the device near other devices, machines or equipment that generate strong electric or magnetic fields.
2.3 General hazards if the safety instructions are not followed
The device is designed to the state of the art and is safe when used as intended. However, if the device is used and operated improperly (e.g. by insufficiently qualified personnel), residual hazards may arise.
2.4 Qualified personnel
The device must only be placed into service and operated by trained skilled persons who are aware of the hazards involved. The skilled persons must be familiar with the national occupational health and safety regulations, accident prevention regulations as well as approved technical practices and guidelines.
2.5 Check for transport damage
Before unpacking, check the packaging of the device for damage. If the packaging has been damaged during transport and there is reason to believe that the device may be damaged, it must not be placed into service. In this case, have the device checked by MESSOTRON before use.
3 Warning and Other Messages
3.1 Use of warning messages
The following hazard levels according to ANSI Z 535 are used for warning messages:
Warning sign, signal word
Explanation
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Indicates a hazardous situation, which, if not avoided, will result in death or serious injury.
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Indicates a hazardous situation, which, if not avoided, could result in death or serious injury.
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Indicates a hazardous situation, which, if not avoided, could result in minor or moderate injury.
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Indicates a potential property damage: The product could be damaged or the environment could be harmed.

Warning messages affecting your personal safety are very clearly marked. Always observe these warnings to avoid physical injury and property damage.
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A warning message (for either Danger, Warning or Caution) looks like this:


Cause and potential consequences

· How to avoid the hazard

3.2 Other messages
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Notes contain important information for optimum use of the device. Not observing a note may result in incorrect measurements; however, this will usually not result in damage to the device.

4 Product Description
4.1 Glossary
Term
Definition

Carrier frequency measuring amplifier
Series MBI 46.32 CF measuring amplifiers are used in inductive measuring chains
· to provide the inductive sensor with the required excitation voltage,
· to amplify the sensor output signal and
· to convert the output signal into a normalized analog current or voltage signal.

Types of displacement sensors

Displacement sensor
In these instructions the term “displacement sensor” often abbreviated to “sensor” is used. These de-vices are also known as “transducers” or “position sensors”.
MESSOTRON differentiates the following three displacement sensor types:

Differential transformer (LVDT)
Differential transformers consist of a primary coil and two secondary coils placed around a movable magnetic core. The coils are coupled based on the transformer principle.
The acronym LVDT stands for “Linear Variable Differential Transformer”.

Inductive half-bridge, differential inductor (LVIT)
Differential inductors represent a Wheatstone half-bridge with two measuring coils. The impedance of the two measuring coils is influenced in opposite directions by a movable magnetic core.
They are also referred to as LVIT (Linear Variable Inductance Transducer).

Long-stroke sensors based on the eddy current principle
Long-stroke sensors are inductive displacement sensors using a half-bridge circuit. Only one coil is used for measuring. The second coil is designed as a space-saving equivalent circuit. A movable measuring tube (made of a conductive material) changes the impedance of the measuring coil based on the eddy current principle.

Construction

Symmetric sensor 
The measuring coil halves of differential transformers and inductors are built in a symmetrically (mirrored) design. The electrical zero is at the center of the nominal stroke.

Asymmetric sensor
The space-saving equivalent circuit of the 2nd coil of the long-stroke sensors results in an asymmetric design enabling a more favorable displacement-to-length ratio. The electrical zero is at the start of the nominal stroke (when the measuring tube completely covers the measuring coil).

Immersion core (core with core rod)
The immersion core is a two-piece, rod-shaped part consisting of
· a magnetic core and
· a core rod, i. e. a purely mechanical extension made of a non-magnetic material.

Measuring tube
The measuring tube is made of aluminum. In asymmetric displacement sensors it is moved over the measuring coil drawing energy from the coil field proportional to the tube’s position (eddy current effect).

Characteristic data

Excitation voltage (Usp)
AC voltage (typically 1...5 Vpp), supplying the inductive sensor.

Carrier or bridge frequency 
Excitation frequency (usually 5 or 10 kHz) to drive the inductive displacement sensor.

Measurement voltage
Output signal proportional to the displacement (AC voltage in the mV range) provided by the inductive displacement sensor.

Zero point
At the electrical zero, the output signal of the displacement sensor is zero. Refer to the data sheet of the displacement sensor for physical position of the zero point.

Rated output
The rated output of the sensor is defined as the ratio of the sensor output voltage (measurement voltage) to the sensor input voltage (excitation voltage) at the end of the nominal stroke. For calibrated displacement sensors the rated output is e.g. 80 mV/V, independent of the nominal stroke of the displacement sensor.
In older displacement sensor data sheets, the term “nominal output” is used.

Sensitivity
The sensitivity is defined as the ratio of the measurement voltage to the excitation voltage per mm of displacement (e.g. 10 mV/V/mm).
For standardization purposes information on sensitivity and rated output for MESSOTRON displacement sensors is determined and provided independent of phase (i.e. without consideration of a phase shift).

Phase (phase shift)
With inductive sensors and/or long connecting cables, there will be a noticeable phase shift between the excitation voltage and the measurement voltage. This phase shift lowers the (effective) sensitivity of the sensor in the measuring chain.
All MESSOTRON series MBI 46.3x measuring amplifiers can compensate a phase shift.

Linearity error
The linearity error of measuring devices is the maximum deviation between the nominal characteristic (straight line) and the real characteristic of the measuring device. The error information is referenced to the total measuring range (FSO / Full Scale Output). 

Signal output of the measuring amplifier

(Nominal) output range
The (nominal) output range of the measuring amplifier indicates the range covered by the output signal, if the displacement sensor operates in the (nominal) measuring range.

Current output
Analog current output of the measuring amplifier:
typically 4...20 mA for the nominal stroke

Voltage output
Analog voltage output of the measuring amplifier:
a) typically ±10 V for symmetric displacement sensors
b) typically 0...10 V for asymmetric displacement sensors

4.2 Function and design
The measuring amplifier MBI 46.32 is available as a 1-channel and as a 2-channel version. One displacement sensor can be operated per channel. Using the 2-channel version all functions are available in duplicate. This means, all parameters described in these Operating instructions can be adjusted or set individually and independently for each channel.
In these Operating instructions, the 1-channel version is mainly described as the description for the second channel would be identical.
The MBI 46.32 generates the AC voltage (excitation voltage Usp) required for operating inductive displacement sensors. The frequency (carrier frequency) is typically 5 kHz (optionally 1...20 kHz).
The output signal proportional to the displacement (the measurement voltage) returned by the displacement sensor is preamplified by the measuring amplifier and evaluated ratiometrically, i.e. in relation to the excitation voltage. This way measurement errors are avoided that result from fluctuations of the excitation voltage, e.g. due to an impedance change of the displacement sensor.
In subsequent stages, the measurement signal is filtered and scaled to the desired output range for further processing.
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Figure 1
Block diagram with terminal assignment 
PE
Trimmer potentiometer for gain adjustment
P0
Trimmer potentiometer for zero adjustment
PPh
Trimmer potentiometer for phase compensation

R2
Resistor for setting the trim range for the zero point
R6/R7
Resistors for zero offset
RE
Resistor for basic configuration of gain
C1/C2
Capacitors for phase compensation
C4
Capacitor for adjustment of the cut-off frequency
J1/J2
Plug contact to switch on the preamplifier in case of low output signal of the displacement sensor; (position J1: with 6x preamplification; position J2: no preamplification)
4.3 Suitable displacement sensors
The MBI 46.32 CF measuring amplifier can be used with a variety of inductive sensors. For details on the requirements, refer to the technical specifications in chapter 11.
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In particular check the following:
· Electrical design (type of displacement sensor),
· Required carrier frequency,
· Excitation voltage and
· Rated output / sensitivity.

The following chapters describe the electrical design of the three displacement sensor types offered by MESSOTRON.
4.3.1 Linear Variable Inductance Transducers (LVITs)
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Electrically displacement sensors based on the differential inductor principle, also called LVITs, represent a Wheatstone half-bridge consisting of two measuring coils. If the core moving inside the coils is in its mid-position (electrical zero), both measuring coils will show the same impedance. The bridge circuit is balanced. The measurement voltage is zero.

Figure 2
Measuring amplifier with differential inductor 
If the core is moved out of its mid-position, the impedances of the two measuring coils change and the measurement voltage increases proportionally with the displacement within the measuring range.
4.3.2 Linear Variable Differential Transformers (LVDTs) 
Differential transformers consist of a primary coil and two secondary coils placed around an immersion core. The coils are coupled based on the transformer principle.
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AC voltage drives the primary coil inducing a voltage in the secondary coils. When the immersion core is at its mid-position, this voltage is zero due to the symmetrically wound secondary coils. If the immersion core is moved, the measurement voltage changes proportionally to the displacement of the core.
Figure 3
Measuring amplifier with differential transformer
Long-stroke sensor (eddy current principle)
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Long-stroke sensors are displacement sensors using a half-bridge circuit. Only one coil is used as the measuring coil. The second coil is designed as a space-saving equivalent circuit. A movable measuring tube (made of a conductive material) changes the impedance of the measuring coil based on the eddy current principle. In contrast to symmetric displacement sensors, the electrical zero of long-stroke sensors is at the start of the nominal stroke (the measuring tube completely covering the measuring coil).
Figure 4
Measuring amplifier with long-stroke sensor
Overview of types and options
The measuring amplifier is available in the following versions:
MBI 46.32.
x

y

/zzz

Power supply



Output signal
Options

±15 VDC
1

1
 ±10 V output 
/nn kHz  
Alternative carrier frequency in the range (1...20 kHz)

+24 VDC
3

2
4 ... 20 mA output
/0-10 V   1) 
Output signal 0...10 V

2-channel
+24 VDC
4




/0 - 20mA 
Output signal 0...20 mA






/GP 
“Course pot” for rough adjustment of gain

1) Option for symmetric displacement sensors (instead of ±10 V)
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Figure 5
Enclosure dimensions 
5 Placing into Service
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NOTICE

Only qualified skilled persons are allowed to place the measuring amplifier into service.
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Electrostatic discharge at electronic assemblies can damage the components before they are placed into service. Therefore, take all necessary measures to avoid electrostatic charging (ESD protective measures). 

Provided the sensor cable is routed professionally, the distance between the displacement sensor and the measuring amplifier can be 100 m and more.
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Connect the inductive displacement sensor with the measuring amplifier using a screened, low-capacitance cable.
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Do not route the cable in parallel with power lines. In addition, maintain a sufficient distance to electric drives, transformers and frequency converters.

5.1 Pin assignment 
[image: image24.jpg]


NOTICE

The connections are not protected against reverse polarity.
If connections are reversed or if an incorrect external voltage is applied, the device can be destroyed.
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The displacement sensors must be connected to the measuring amplifier according to the pin assignment specified in the table below. The power supply, the output signal and the displacement sensor are connected using terminals. Therefore, no soldering is required for installation.
The conductor color code corresponds to IEC 60757: 
Terminal row
Connection
Assignment

1
Amplifier channel 1
NC (not used)

2

Voltage output UA

3

Current output IA

4

0 V Output

5

Excitation voltage + (for displacement sensor)

6

Excitation voltage - (for displacement sensor)

7

Gain input - (measuring signal - from displacement sensor)

8

Gain input + (measuring signal - from displacement sensor)

9
Power supply
Supply voltage 24 VDC, high 
or +15 VDC 

10

0 V (only with supply voltage +/- 15 VDC) 

11

Supply voltage 24 VDC, low 
or -15 VDC 

12
Amplifier channel 2 
Voltage output UA

13

Current output IA

14

0 V Output

15

Excitation voltage + (for displacement sensor)

16

Excitation voltage - (for displacement sensor)

17

Gain input - (measuring signal - from displacement sensor)

18

Gain input + (measuring signal - from displacement sensor)

19

NC (not used)

Figure 6
Pin assignment of measuring amplifier
If the displacement sensor is connected according to the table above, there is a positive (increasing) output signal, when the core moves out of the displacement sensor or the measuring tube moves downward from the sensor housing. If a negative (decreasing) signal is desired for this direction of movement, switch the connections 5 and 6 (or 15 and 16).
Amplifier

Linear Variable Differential Transformers
all Dxx
Linear Variable Inductance Transducer
all Wxx except WP
Long-stroke sensor e.g. WP

Channel 1
Channel 2

Wire strand
Cable
Plug
Wire strand
Cable
Plug
Cable
Plug

5
15

WH (BN)
WH
2 (B)
BU
BU
3 (C)
BU
C

6
16

BU
BU
3 (C)
RD
RD
2 (B)
RD
B

7
17

RD
RD
1 (A)
-
-
-
-
-

8
18

BK
BK
4 (D)
WH+YE
WH
1 (A)
WH
A

Figure 7
Connection of MESSOTRON displacement sensors
5.2 Setting options of the measuring amplifier
The measuring amplifier must be adapted to the displacement sensor used. With the 2-channel version, each channel must be adapted individually. The following parameters must be set:
· Position of the electrical zero point,
· Phase compensation (possibly caused by the sensor type and the connecting cable),
· Gain (compensation of sensor sensitivity).
At the factory, a basic configuration for all three parameters is set in the measuring amplifier. This is achieved by using a variable component assembly (resistors / capacitors) based on:
· a reference displacement sensor, if the sensor type is known, 
· the sensor specification provided by the customer, 
· the sensor that may have been ordered at MESSOTRON together with the amplifier or
· a typical adjustment, if the sensor is unknown.
The basic configuration can be changed, if required (see chapter 5.4 Basic configuration of measuring amplifier), for instance if a different sensor is used or if the output range of the measuring amplifier is changed (such as from 0 V...10 V to ±10 V).
In any case, the measuring amplifier must be adjusted to the sensor used on site using the trimming potentiometer (see chapter 5.3 Adjustment using trimming potentiometer). The measuring amplifier will be fine-tuned at the MESSOTRON factory, if a sensor is ordered together with the measuring amplifier. 
5.2.1 Position of the electrical zero point
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The electric output signal of a real inductive displacement sensor is not always exactly zero at the mechanical zeropoint (Dimension A for MESSOTRON displacement sensors). Material and manufacturing tolerances may cause small deviations, which can be compensated using the zero-point potentiometer. Small tolerances in mechanical adjustments of the displacement sensor can be compensated in the same way.

Figure 8
Correction of the zero point
[image: image28.png]


If the zero-point potentiometer is twisted, this will result in a vertical shift of the characteristic curve for measured displacement to output signal.
If a more significant shift of the electrical zero point is required (e.g. to the start or to the end of the measuring range), the basic setting must be changed. This can only be accomplished by changing fixed resistors (refer to chapter 5.4.3).

5.2.2 Phase compensation
Due to the design principle, inductive displacement sensors can show a phase shift between the excitation voltage and the measurement voltage. 
The measuring amplifier evaluates the ratio of excitation voltage and measuring voltage to suppress any measurement errors due to fluctuations of the excitation voltage. If the phase shift is not compensated, the sensitivity of the sensor can deviate.
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Figure 9
Phase shift
Figure 9 shows that there is a reduced voltage ratio of UM1/US if there is no phase compensation. Phase compensation results in an optimized voltage ratio UM2/US. 
The phase compensation of the MBI 46.32 shifts the evaluation of the measurement voltage on the time axis in such a way that the phase position caused by the displacement sensor is compensated and the full sensitivity of the displacement sensor can be used.

5.2.3 Gain
To obtain the desired output signal, the gain of the measuring amplifier must be set depending on the rated output of the displacement sensor used. If the output signal does not reach the desired value, e.g. at the end of the nominal stroke, the gain must be increased.
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Gain correction
A larger gain causes an increase in the gradient of the displacement-to-output-signal characteristic curve (or a counter-clockwise rotation of the characteristic curve).
5.3 Adjustment using trimming potentiometer
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Make sure that the basic configuration of the measuring amplifier is suitable for the displacement sensor used. If this is not the case, change the basic configuration as described in chapter 5.4.


For the 2-channel version, note that each of the two integrated amplifiers must be adjusted. The two displacement sensors are then permanently assigned to the respective amplifier.

Using the trimming potentiometers, the measuring amplifier can be adjusted to the displacement sensor within certain limits. Likewise, small tolerances in adjustments of the displacement sensor can be compensated in the same way.
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The measuring amplifier will only show its nominal characteristics after a warm-up time of approximately 15 minutes.
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Figure 11
Location of trimming potentiometers
With the option “/GP” (Coarse pot), do this to set the gain:
· Move the fine potentiometer PE to the mid-position.
· Roughly set the gain using the coarse potentiometer PGP,
· Then use the fine potentiometer PE for precise adjustment.
5.3.1 Adjustment for symmetric displacement sensors
With symmetric displacement sensors, the electrical zero is at the center of the nominal stroke. Typically, the voltage output of the measuring amplifier provides a symmetric output signal (-10 V...0 V...+10 V) for a symmetric displacement sensor. The current output provides a current of 12 mA (output ranges 4 mA...12 mA...20 mA) at the zero position.
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Other output ranges, e.g. 0...10 V, require a zero offset according to chapter 5.4.3.

· To adjust the zero point, remove the core from the sensor housing and set the output signal of the measuring amplifier to 0 V or 12 mA using the zero-point potentiometer P0. Reinsert the core into the displacement sensor and secure the core to retain the output signal. Small corrections are permitted when using the zero-point potentiometer after the mechanical adjustment.

If you cannot set the zero point as described above, then alternatively bring the core into the position where the displacement sensor provides the same value with the usual connection as well as with switched excitation wires (terminal 5 and terminal 6).
· To adjust the phase, move the core to a position just before the end of the (nominal) measuring range. Then set the maximum of the output signal using the phase potentiometer PPh. If the output signal is no longer close to the desired value, adjust the gain, if necessary.
· To adjust the gain, move the core to the end of the (nominal) measuring range and use the gain potentiometer PE to set the voltage to the desired value (usually 10 V or 20 mA). Then check the setting at the start of the nominal measuring range and correct slightly, if required.
5.3.2 Setting instruction for asymmetric displacement sensor (e.g. type WP)
The electrical zero of asymmetric displacement sensors is typically at the start of the nominal stroke. Usually measuring amplifiers for asymmetric displacement sensors are set to provide an output signal of 0...10 V (or 4...20 mA) in the (nominal) measuring range of the displacement sensor.
· To adjust the zero point, move the measuring tube of the displacement sensor into the mechanical zero position (dimension “A”) according to the data sheet. Then set the output signal of the measuring amplifier to 0 V or 4 mA using the zero-point potentiometer P0.
· To adjust the phase, move the measuring tube to a position just before the end of the (nominal) measuring range. Then set the maximum of the output signal using the phase potentiometer PPh. Adjust the gain, if necessary. Then check and correct the zero-point adjustment, if necessary.
· To adjust the gain, move the measuring tube to the end of the (nominal) measuring range and use the gain potentiometer PE to set the output signal to the desired value (usually 10 V or 20 mA). 
5.4 Basic configuration of measuring amplifier
If the adjustment range of a trimming potentiometer is not sufficient for the required adjustment, you must change the basic configuration. To change the basic configuration, solder in fixed resistors and/or capacitors on the front board or the amplifier board. 
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To open the housing, press in the front panel at the sides and remove the front panel.


Figure 12
Opening the housing

[image: image36.wmf]0

50

100

150

200

250

300

350

400

450

500

0

50

100

150

200

250

300

350

Rated output in mV/V 

Re in kOhm

pre-amplification off (JU1 in J2)

pre-amplification on (JU1 in J1)


You will find the front board on the backside of the front panel. Loosen the four screws on the rear to remove the front board.


Figure 13
Removing the front board

If you need to work on the amplifier board, carefully pull the amplifier board out of the enclosure. In the 2-channel version, there are two amplifier boards in the enclosure.
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If you cannot do the basic configuration on site, you can also have the conversion done at the factory. In this case, send the measuring amplifier freight prepaid along with your requirements (measuring range, desired output range) to MESSOTRON. If you are using a third-party sensor, we also need the displacement sensor or at least its specifications.

5.4.1 Location of fixed resistors and capacitors
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The location of the components that may have to be replaced is shown in the following figures:
Figure 14
Location of setting components on front board 
The three (four) potentiometers are shown for better orientation. They are not intended to be replaced.
With the 2-channel version, the right-hand side of the front board is also equipped. 
The elements of the second amplifier are identified by the index “2”.
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Figure 15
Location of capacitors C1 and C2 on the amplifier board

Figure 16
Location of resistors R2, R6 and R7 on the amplifier board


Only use resistors with a small temperature coefficient (TK25 or TK50).

5.4.2 Setting the phase compensation 
The capacitors C1 and C2 are used together with the potentiometer PPH to compensate for a phase shift between the excitation voltage and the measurement voltage. Capacitor C1 compensates a positive phase shift. Capacitor C2 compensates a negative phase shift. The potentiometer is used for adjustment.
· Position the immersion core or the measuring tube to approx. ¾ of the (positive) displacement.
· Instead of C1 connect a capacitance decade box and determine the capacitance at which the output signal reaches its maximum.
· If the output signal decreases, then connect the decade box instead of C2 and look for the maximum of the output signal there.
· For C1 and/or C2 solder in a capacitor which is approx. 10...20 % larger than the value you have determined.
· If both capacitors cause a reduction of the output signal, no phase capacitor is required.
· Then set the zero point and the gain.

5.4.3 Zero point / output range offset
If the adjustment range of the zero-point potentiometer P0 is insufficient, it can be extended by reducing the resistor R2.

For reasons of stability, do not choose a smaller resistance value for R2 than necessary.

If only a positive (asymmetric) output voltage of e.g. 0... 10 V is required when using a symmetric displacement sensor, a larger offset of the output range is required. The offset resistors R6 (negative offset of output signal) and R7 (positive offset of output signal) are provided for this purpose.
· Do a phase compensation before offsetting the output signals with the offset resistors.
· Then adjust the gain of the measuring amplifier. The stroke of the output signal in the measuring range must correspond to the desired output range. In this example -5...+5 V = 10 V. To do so, it will usually be necessary to replace the resistor RE (see 5.4.4).
· With resistor R7, you are now able to offset the output range in the positive direction from -5...+5 V to 0...10 V.
· Similarly, you can also move the output range in the negative direction if, for example, a symmetrical voltage output is required for an asymmetric displacement sensor (offset with R6).
· You can also move the zero point to the end of the measuring range (output signal is positive). In this case, you must switch the excitation wires terminal 5 and terminal 6 (and/or terminal 15 and terminal 16) and install the offset resistor R6.

The required resistance values for the offset depend, among other things, on the adjusted amplification of the measuring amplifier. It is advisable that you use a resistance decade box to dimension the resistors. Connect it to the soldering terminals of the resistance to be determined.

NOTICE

Determine the required resistance value R6 or R7 by reducing the decade value step by step – starting with 50 kSONDZEICHEN 87 \f "Symbol". When switching the decade box, make sure that the resistor is not short-circuited. Failure to do so can destroy the measuring amplifier.

· Then select a suitable fixed resistor R6 or R7 (±5 %) and solder it to the soldering terminals provided.
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Figure 17
Different output ranges 
5.4.4 Basic configuration of gain
The preamplifier, the fixed resistor RE and the trimming potentiometer PE determine the gain of the measuring amplifier. 
The fixed resistor and the trimming potentiometer (default 50 kSONDZEICHEN 87 \f "Symbol") are connected in series. The fixed resistor RE determines the minimum and maximum gain, as well as the adjustment range of the trimming potentiometer (adjustment). 
With option /GP, a potentiometer PGP for coarse adjustment is fitted instead of the fixed resistor RE. The procedure for setting the gain described below applies in all cases, also with option /GP. A suitable resistor does not need to be determined and installed. Instead the required gain is set using the coarse potentiometer.
Displacement sensors with known rated output:

First check the position of jumper JU1. It provides a 6x pre-amplification of the measurement voltage.
· If the rated output (determined independently of the phase) of the sensor is 60 mV/V or more then the preamplifier can be switched off (jumper JU1 in plug position J2).
· If the rated output is less than 60 mV/V, it is advisable to activate the preamplifier (jumper JU1 in plug position J1. This minimizes the temperature-related error.

Normally the output range of the measuring amplifier is set to 4...20 mA (current output) or 0...+10 V or ±10 V (voltage output) for the nominal stroke of the displacement sensor used.
Figure 18
Finding RE depending on the rated output of the sensor used (for the standard output range of the measuring amplifier)
After having switched the preamplifier on or off, a suitable fixed resistor RE must be soldered in. Find the required value for RE in Figure 18 and solder a corresponding fixed resistor to the soldering terminals for RE.
Displacement sensor with unknown rated output, changing the output range or reduced measuring range: 
In these special cases, the fixed resistor RE cannot be determined using Figure 18. It must be determined by experiment.
· First switch off the preamplifier (jumper JU1 in plug position J2)
· Instead of RE, connect a resistance decade box.
· Move the trimming potentiometer PE to the mid-position.
· Set the displacement sensor to the end of the (used) measuring range. Use the resistance decade box to determine the value at which the measuring amplifier provides the desired output signal. If the value is larger than 300 kSONDZEICHEN 87 \f "Symbol", switch on the preamplification and redetermine REin order to minimize the temperature-related error.
· For RE, select a suitable fixed resistor (5 %) and solder it to the soldering terminals for RE.
5.5 Optimizing the linearity characteristic of the measuring chain 
The procedure for basic settings and adjustments described in the previous chapters applies to a measuring chain with an “ideal displacement sensor” without linearity deviation.
Some real displacement sensors show a distinctive “one-sided” linearity deviation. In these cases, the linearity behavior of the measuring chain can be further optimized taking into account the respective measuring task.
Figure 19 shows the typical linearity characteristic of a symmetric displacement sensor, as determined following the setting of the measuring amplifier as per the steps described above. The maximal linearity error in the measuring range considered is 0,5 %. It is zero in the middle and at the end of the measuring range.

Figure 19
Typical error curve of a displacement sensor, zero-error setting at the zero point and at the end of the measuring range
Optimization with the smallest possible error in the zero point
If the measuring task mainly requires a minimum error at the zero point of the displacement sensor, then the maximum deviation needs to be reduced in the measuring range. 
· To do so, reduce the gain in small steps. This causes a “rotation” of the linearity curve around the zero point. The zero-error setting at the end of the measuring range is given up.
Figure 20
Ideal zero point, max. linearity error reduced to 0.32 %
5.5.1 Minimal error over the entire measuring range
Some measuring tasks do not require a certain measuring point to show a higher accuracy than others. In these cases, you can reduce the maximum linearity error in the entire measuring range further by giving up the zero-error setting in the zero point.
· Offset the linearity curve by slightly adjusting the zero-point potentiometer, until the maximum positive and negative deviation are of equal in magnitude.

Figure 21
Smallest deviation (max. 0.22 %) over the entire measuring range

5.5.2 Other linearity optimizations

Figure 22
Zero-error setting at the beginning and the end of the measuring range
You can further optimize the system depending on the measuring task by similar methods to those described in chapter 5.5.1 and 5.5.2. For instance, curve 4 shows the linearity characteristic of the measuring chain if the measuring amplifier is set to minimum deviation at the beginning and the end of the measuring range. 

To set the measuring amplifier according to these instructions, the linearity curve of the displacement sensor must be determined. As an option for all MESSOTRON displacement sensors, you can receive test reports with the linearity curve (according to 5.5.1 Optimization with the smallest possible error in the zero point).

5.6 Improving the noise rejection 
The MBI 46.32 CF measuring amplifier series is suitable for use in highly dynamic applications. As delivered, the (3 dB) dynamic bandwidth is 1/10 of the carrier frequency. If only slow processes are to be measured, the dynamic bandwidth may be reduced for a better noise rejection performance.
· By fitting capacitor C4, you can additionally filter the output signal.
· First start with some 10 nF and then increase the capacitance incrementally.
· Make sure that the output signal is not distorted with the fast processes in your application. Otherwise you must select a capacitance value for C4 of the next smaller size.

The actual capacitance value required for setting a specific dynamic bandwidth depends on the carrier frequency and the associated standard filtering of the measuring amplifier. Use a capacitance decade box (approx. 10...1000 nF) to determine the correct capacitors.

6 Operation
The MBI 46.32 measuring amplifier is designed for unattended continuous duty. 
To take the measuring amplifier out of service, it must be disconnected from its voltage supply.
7 Repairs
NOTICE

Never try to repair a defective measuring amplifier. Repair attempts of any kind will immediately render warranty and liability claims invalid.

MESSOTRON electronics are designed for use in a rough industrial environment. They are designed for years of trouble-free operation.
In case of any malfunction or damage, please contact us by phone or email:
Phone: 
+49 (0) 6257 82331
Email: 
info@messotron.de
If required, send the product (freight prepaid) to: 
MESSOTRON Hennig GmbH & Co KG
Friedrich-Ebert-Str. 37
64342 Seeheim-Jugenheim, Germany
Please enclose a delivery note and a detailed description of the error with all return shipments.
8 Maintenance
8.1 Preventative maintenance
The MBI 46.32 measuring amplifier does not contain any serviceable parts.
8.2 Cleaning
NOTICE

Electrostatic discharge at electronic assemblies can damage the components before they are put into service. Therefore, take all necessary measures to avoid electrostatic charging (ESD protective measures).

When cleaning, note the following:
· To clean the enclosure and the front panel, only use a soft, slightly moist cloth.
· Remove dry dirt from PCBs carefully using a vacuum cleaner or a brush.
· If foreign liquids get inside the device, have it checked by MESSOTRON before putting it back into service.
9 Disposal 
The device, any accessories and the packaging must be disposed of in accordance with the respective national regulations. Observe the national and local regulations regarding environmental protection and the reclamation of raw materials. 
10 EU Declaration of Conformity 

11 Technical Specifications
General information
Operating temperature
0...60 °C

Storage temperature
-25...85°C

Electromagnetic compatibility
DIN EN 61326-1

Measuring amplifier 
Linearity error
< 0,1 % FSO

Carrier frequency
5 kHz ±5 % (sine); 
optional 1...20 kHz

Excitation voltage (primary)
approx. 2 Vrms @ 5 kHz, sinusoidal
max. 12 mArms

Input resistance (secondary)
approx. 200 kSONDZEICHEN 87 \f "Symbol"

Output signal
4...20 mA, impedance < 500 SONDZEICHEN 87 \f "Symbol" or.
±10 VDC, ballast resistor > 10 kSONDZEICHEN 87 \f "Symbol"

Noise level and residual carrier voltage
< 5 mVrms 

Temperature coefficient of
zero point 
< 0,10 % / 10 K   @ 100 mV/V 
< 0,15 % / 10 K   @ 20 mV/V 

Temperature coefficient of gain
< 0,05 % / 10 K   @ 100 mV/V 
< 0,15 % / 10 K   @ 20 mV/V 

Dynamic bandwidth
500 Hz (± 3 dB)
(max. 1/10 of carrier frequency)

Supply voltage
MBI 46.32.1y:   ±15 VDC stabilized
MBI 46.32.3y:   +20...+36 VDC
MBI 46.32.4y:   +20...+36 VDC for
2-channel version

Power consumption
max. 2 W per channel

Electrical connection
19-pin terminal block

Dimensions without see-through cover
Dimensions with see-through cover
approx. W 100 x H 75 x D 110 mm
approx. W 100 x H 75 x D 125 mm

Weight
approx. 0.35 kg (1-channel version)
approx. 0,45 kg (2 channel version)

Suitable sensors
Inductive differential 
transformers (LVDTs)
with 4-wire technology


Differential inductor (LVITs) and long-stroke sensor (eddy current design)
Inductive half bridges with 3-wire technology

Rated output
20...600 mV/V

Input impedance
100...1000 SONDZEICHEN 87 \f "Symbol"

Subject to alterations. Errors and omissions excepted.
© 2018 MESSOTRON Hennig GmbH & Co KG
MESSOTRON Hennig GmbH & Co KG
Friedrich-Ebert-Str. 37
64342 Seeheim-Jugenheim, Germany
Phone:

06257 82331
Fax:


06257 85783
Email:

info@messotron.de
Homepage:
www.messotron.com
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Übersicht

												ELEKTRONIK ÜBERSICHT								Stand:		10/18/16

		Typ		Ausführung		Speisung		Ausgang		Anwend-bare AA		Datenblatt/ Anleitung		Stückliste (Haupt) 1		Opt. zu Stückl. 1		weitere Stücklisten (Kompon.)		Opt. zu weit. Stückl.		Bemerkungen

		Modul (Serie 46.3x)

		MBI 46.10		Modul		± 15 V		± 10 V		AA 7.5-09				46.10_LP

		Klein-Elektroniken (auch als integrierte Verstärker)

		MBI 42.06		Klein-Elektronik, rund		+24 V		4 ... 20 mA		AA 7.5-10		42.06_LAY		42.06_LP

		MBI 46.12 /15		Klein-Elektronik als vergoss. Modul, quad.		± 15 V		± 10 V		AA 7.5-09		46.12		46.12				46.17_LP

		MBI 46.12 /24		Klein-Elektronik als vergoss. Modul, quad.		+24V		0 ... 10V						46.12				46.17_LP		1

		MBI 46.13 /15		Mini-Elektronik als vergoss. Modul, recht		± 15 V		± 10 V				46.13		46.13				46.12_LP

		MBI 46.13 /24		Mini-Elektronik als vergoss. Modul, recht		+24V		0 ... 10V						46.13				46.12_LP		1

		MBI 46.18.11		Klein-Elektronik, rund		± 15 V		± 10 V		AA 7.5-10		46.18_LAY		46.18_LP

		MBI 46.18.12		Klein-Elektronik, rund		± 15 V		4 ... 20 mA						46.18_LP		1

		MBI 46.18.22 /4		Klein-Elektronik-Pack, rund für DTK...AE		+24 V		4 ... 20 mA		AA 7.5-10				46.18_LP				46.18ER_LP				Elektronik Pack für DTK...AE

		MBI 46.18.22 /40		Klein-Elektronik-Pack, rund für DTK...AE		+24 V		0 ... 20 mA		AA 7.5-10				46.18_LP		1		46.18ER_LP				Elektronik Pack für DTK...AE

		MBI 46.19.11		Klein-Elektronik, rechteckig		± 15 V		± 10 V		AA 7.5-10		46.19_LAY		46.19_LP

		MBI 46.19.12		Klein-Elektronik, rechteckig		± 15 V		4 ... 20 mA						46.19_LP

		MBI 46.19.21		Klein-Elektronik, rechteckig		+24 V		± 10 V						46.19_LP

		MBI 46.19.22		Klein-Elektronik, rechteckig		+24 V		4 ... 20 mA						46.19_LP

		Elektroniken Serie 46.31

		MBI 46.31.11		Steckerleiste		± 15 V		± 10 V		AA 7.5-10		MBI 46.31		46.31_LP_Euro		5

		MBI 46.31.12		Steckerleiste		± 15 V		4 ... 20 mA						46.31_LP_Euro		2, 5

		MBI 46.31.13		Frontplatte / Steckerleiste		± 15 V		± 10 V						46.31_LP_Euro		6(A)						Option 5B als Sonderausführung

		MBI 46.31.14		Frontplatte / Steckerleiste		± 15 V		4 ... 20 mA						46.31_LP_Euro		2, 6(A)						Option 5B als Sonderausführung

		MBI 46.31.15		Klemmenblock		± 15 V		± 10 V						46.31_LP_Euro

		MBI 46.31.16		Klemmenblock		± 15 V		4 ... 20 mA						46.31_LP_Euro		2

		MBI 46.31.17		Feldgehäuse		± 15 V		± 10 V		AA 7.5-13				46.31				46.31_LP_Mini

		MBI 46.31.18		Feldgehäuse		± 15 V		4 ... 20 mA		AA 7.5-13				46.31				46.31_LP_Mini		2

		MBI 46.31.21		Steckerleiste		230 V~		± 10 V		AA 7.5-10				46.31_LP_Euro		4, 5

		MBI 46.31.22		Steckerleiste		230 V~		4 ... 20 mA						46.31_LP_Euro		2, 4, 5

		MBI 46.31.23		Frontplatte / Steckerleiste		230 V~		± 10 V						46.31_LP_Euro		4, 6(A)						Option 5B als Sonderausführung

		MBI 46.31.24		Frontplatte / Steckerleiste		230 V~		4 ... 20 mA						46.31_LP_Euro		2, 4, 6(A)						Option 5B als Sonderausführung

		MBI 46.31.25		Klemmenblock		230 V~		± 10 V						46.31_LP_Euro		4

		MBI 46.31.26		Klemmenblock		230 V~		4 ... 20 mA						46.31_LP_Euro		2, 4

		MBI 46.31.27		Feldgehäuse		230 V~		± 10 V		AA 7.5-13				46.31		1A		46.31_LP_Euro		4		Als Option 1B auch im kleinen Feldgehäuse

		MBI 46.31.28		Feldgehäuse		230 V~		4 ... 20 mA		AA 7.5-13				46.31		1A		46.31_LP_Euro		2, 4		Als Option 1B auch im kleinen Feldgehäuse

		MBI 46.31.31		Steckerleiste		+24 V		± 10 V		AA 7.5-10				46.31_LP_Euro		3, 5

		MBI 46.31.32		Steckerleiste		+24 V		4 ... 20 mA						46.31_LP_Euro		2, 3, 5

		MBI 46.31.33		Frontplatte / Steckerleiste		+24 V		± 10 V						46.31_LP_Euro		3, 6(A)						Option 5B als Sonderausführung

		MBI 46.31.34		Frontplatte / Steckerleiste		+24 V		4 ... 20 mA						46.31_LP_Euro		2, 3, 6(A)						Option 5B als Sonderausführung

		MBI 46.31.35		Klemmenblock		+24 V		± 10 V						46.31_LP_Euro		3

		MBI 46.31.36		Klemmenblock		+24 V		4 ... 20 mA						46.31_LP_Euro		2, 3

		MBI 46.31.37		Feldgehäuse		+24 V		± 10 V		AA 7.5-13				46.31				46.31_LP_Mini		3 (4)		() = Schenck SP-502

		MBI 46.31.38		Feldgehäuse		+24 V		4 ... 20 mA		AA 7.5-13				46.31				46.31_LP_Mini		2, 3 (4)		() = Schenck SP-502-I

		Elektroniken Serie 46.32

		MBI 46.32.11		K-Gehäuse		± 15 V		± 10 V		AA 7.5-15		MBI 46.32		46.32				46.32.01_LP
46.31_LP_Mini2

		MBI 46.32.12		K-Gehäuse		± 15 V		4 ... 20 mA						46.32				46.32.01_LP
46.31_LP_Mini2

		MBI 46.32.31		K-Gehäuse		+24 V		± 10 V						46.32				46.32.01_LP
46.31_LP_Mini2

		MBI 46.32.32		K-Gehäuse		+24 V		4 ... 20 mA						46.32				46.32.01_LP
46.31_LP_Mini2

		MBI 46.32.41		2-Kanal, K-Gehäuse		+24 V		± 10 V						46.32		2		46.32.01_LP
46.31_LP_Mini2

		MBI 46.32.42		2-Kanal, K-Gehäuse		+24 V		4 ... 20 mA						46.32		2		46.32.01_LP
46.31_LP_Mini2

		Elektroniken Serie 46.33

		MBI 46.33.27		2-Kanal, Feldgehäuse		230 V~		± 10 V		AA 7.5-13		MBI 46.33		46.33				46.31_LP_Mini
50.43_LP		1

		MBI 46.33.28		2-Kanal, Feldgehäuse		230 V~		4 ... 20 mA						46.33		1		46.31_LP_Mini
50.43_LP		2
1

		MBI 46.33.37		2-Kanal, Feldgehäuse		+24 V		± 10 V						46.33		2		46.31_LP_Mini

		MBI 46.33.38		2-Kanal, Feldgehäuse		+24 V		4 ... 20 mA						46.33		1, 2		46.31_LP_Mini		2

		Prozessanzeigen

		MBI 46.41.20		Prozessanzeige m. int. Verstärker (ohne Ausgang)		230 V~		ohne		AA 7.5-16		MBI 46.41 (nur in Englisch)		46.41				46.19_LP				nur Verstärker-eigener Ausgang

		MBI 46.41.25		Prozessanzeige m. int. Verstärker und analoger Ausgangskarte		230 V~		0 ... 10 V u.
0/4 ... 20 mA						46.41		2		46.19_LP

		MBI 46.41.26		Prozessanzeige m. int. Verstärker und digitaler Schnittstellenkarte (RS232)		230 V~		RS 232						46.41		3		46.19_LP

		MBI 46.41.27		Prozessanzeige m. int. Verstärker und digitaler Schnittstellenkarte (RS 485)		230 V~		RS 485						46.41		4		46.19_LP

		MBI 46.41.28		Prozessanzeige m. int. Verstärker und digitaler Schnittstellenkarte (Profibus)		230 V~		Profibus DP						46.41		5		46.19_LP

		MBI 46.41.29		Prozessanzeige m. int. Verstärker und digitaler Schnittstellenkarte (USB)		230 V~		USB						46.41		6		46.19_LP

		MBI 46.41.30		Prozessanzeige m. int. Verstärker (ohne Ausgang)		+24 V		ohne						46.41		1		46.19_LP				nur Verstärker-eigener Ausgang

		MBI 46.41.35		Prozessanzeige m. int. Verstärker und analoger Ausgangskarte		+24 V		0 ... 10 V u.
0/4 ... 20 mA						46.41		1, 2		46.19_LP

		MBI 46.41.36		Prozessanzeige m. int. Verstärker und digitaler Schnittstellenkarte (RS232)		+24 V		RS 232						46.41		1, 3		46.19_LP

		MBI 46.41.37		Prozessanzeige m. int. Verstärker und digitaler Schnittstellenkarte (RS 485)		+24 V		RS 485						46.41		1, 4		46.19_LP

		MBI 46.41.38		Prozessanzeige m. int. Verstärker und digitaler Schnittstellenkarte (Profibus)		+24 V		Profibus DP						46.41		1, 5		46.19_LP

		MBI 46.41.39		Prozessanzeige m. int. Verstärker und digitaler Schnittstellenkarte (USB)		+24 V		USB						46.41		1, 6		46.19_LP

		Hand-Elektroniken Serie 46.50

		MBI 46.50		Elektronik im Handgehäuse		9V		---		noch keine		MBI 46.50		46.50

		Miniatur-Einbau Elektronik Serie 47.01 / 47.02  (mit programmierbarem ASIC)

		MBI 47.01		Miniatur-Einbau Elektronik m. programm. ASIC		+5 VDC		0,5 ... 4,5 VDC
PWM		AA 7.5-36				47.01_LP

		MBI 47.01		Miniatur-Einbau Elektronik m. programm. ASIC		+10 - 30 VDC		2 ... 10 VDC
4 ... 20 mA
PWM

		MBI 47.02		Miniatur-Einbau Elektronik m. programm. ASIC in Sonderausführung für DPF16		+10 - 30 VDC		4 ... 20 mA						47.02_LP								in Sonderform nur für DPF 16 KTB (Projekt Bucher/Tiefenbach)

		Modul (Serie 50.20/5)

		MBI 50.20		Modul		± 15 V		± 10 V		AA 7.5-09		MBI 50.20		50.20_LP

		Elektroniken Serie 50.25

		MBI 50.25.5		Steckerleiste		± 15 V		± 10 V		AA 7.5-10		MBI 50.25		50.25_LP		3

		MBI 50.25.6		Steckerleiste		± 15 V		± 20 mA														nur noch als Ersatzteil lieferbar;
benötigt alter LP Versionen A...D

		MBI 50.25.7		Steckerleiste		± 15 V		4 ... 20 mA						50.25_LP		1, 3

		MBI 50.25.3		Frontplatte / Steckerleiste		± 15 V		± 10 V						50.25_LP		4(A)

		MBI 50.25.4		Frontplatte / Steckerleiste		± 15 V		± 20 mA														nur noch als Ersatzteil lieferbar;
benötigt alter LP Versionen A...D

		MBI 50.25.8		Frontplatte / Steckerleiste		± 15 V		4 ... 20 mA						50.25_LP		1, 4(A)

		MBI 50.25.10		Feldgehäuse		230 V~		± 10 V		AA 7.5-13				50.25				50.25_LP
50.43_LP

		MBI 50.25.11		Feldgehäuse		230 V~		± 20 mA														nur noch als Ersatzteil lieferbar;
benötigt alter LP Versionen A...D

		MBI 50.25.12		Feldgehäuse		230 V~		4 ... 20 mA		AA 7.5-13				50.25		1		50.25_LP
50.43_LP

		MBI 50.25.1		Frontplatte / Präzisionspotis		± 15 V		± 10 V		AA 7.5-10				50.25_LP		4B

		MBI 50.25.2		Frontplatte / Präzisionspotis		± 15 V		4 ... 20 mA		AA 7.5-10				50.25_LP		1, 4B

		Modul (Serie 50.30/3)

		MBI 50.30		Modul		± 15 V		± 10 V		AA 7.5-09		MBI 50.30		50.30_LP

		Elektroniken Serie 50.33

		MBI 50.33.5		Steckerleiste		± 15 V		± 10 V		AA 7.5-10		MBI 50.33		50.33_LP		3

		MBI 50.33.6		Steckerleiste		± 15 V		± 20 mA														nur noch als Ersatzteil lieferbar; benötigt alter LP Versionen A...B

		MBI 50.33.7		Steckerleiste		± 15 V		4 ... 20 mA						50.33_LP		1, 3

		MBI 50.33.3		Frontplatte / Steckerleiste		± 15 V		± 10 V						50.33_LP		4(A)

		MBI 50.33.4		Frontplatte / Steckerleiste		± 15 V		± 20 mA														nur noch als Ersatzteil lieferbar; benötigt alter LP Versionen A...B

		MBI 50.33.8		Frontplatte / Steckerleiste		± 15 V		4 ... 20 mA						50.33_LP		1, 4(A)

		MBI 50.33.10		Feldgehäuse		230 V~		± 10 V		AA 7.5-13				50.33				50.33_LP
50.43_LP

		MBI 50.33.11		Feldgehäuse		230 V~		± 20 mA														nur noch als Ersatzteil lieferbar; benötigt alter LP Versionen A...B

		MBI 50.33.12		Feldgehäuse		230 V~		4 ... 20 mA		AA 7.5-13				50.33		1		50.33_LP
50.43_LP

		MBI 50.33.1		Präzisionspotis		± 15 V		± 10 V		AA 7.5-10				50.33_LP		4B

		MBI 50.33.2		Präzisionspotis		± 15 V		4 ... 20 mA		AA 7.5-10				50.33_LP		1, 4B

		Elektroniken in Laborgehäuse

		50.65		Verstärker im Laborgehäuse m. BCD		230 V~				AA 7.5-14		MBI 50.65		50.65

		50.75		Verstärker im Laborgehäuse		230 V~						MBI 50.75		50.75

		50.75-2ch		2-Kanal Verstärker im Laborgehäuse		230 V~						MBI 50.75		50.75		2

		50.75 S		Verstärker im Laborgehäuse, schmal		230 V~						MBI 50.75 S		50.75		1

		Netzteile

		46.14		Klein-Netzteil als vergoss. Modul, quad.		18...36V o. 9...36V		± 15 V		AA 7.5-09		MBI 46.14		46.14

		Modul 50.40		Modul für Netzteil +/-15VDC/ 150mA, +5VDC		115/230 V~		± 15 V, +5V		AA 7.5-11				50.40_LP		(1,2)

		50.43/100		Netzteil +/-15VDC, 100mA		230 V~		± 15 V														NICHT MEHR VERFÜGBAR

		50.43-115VAC		Netzteil 115 VAC auf +/-15VDC, 100mA		115 V~		± 15 V				MBI 50.43		50.43_LP		2, (3)

		50.43/200		Netzteil +/-15VDC, 200mA		230 V~		± 15 V														NICHT MEHR VERFÜGBAR

		50.43/300		Netzteil +/-15VDC, 300mA		230 V~		± 15 V				MBI 50.43		50.43_LP		(3)		50.43_LP_Mini				Erweitert  f. Einbau in Feldgehäuse

		50.43.12		Netzteil 12V > +/-15V, 200mA		+12 V (9...18)		± 15 V				MBI 50.43.12		50.43.12_LP

		50.43.24		Netzteil 24V > +/-15V, 200mA		+24 V (18...36)		± 15 V				MBI 50.43.24		50.43.24_LP

		50.44		Netzteil +/-15VDC/ 150mA, +5VDC		230 V~		± 15 V, +5V				MBI 50.44		50.44_LP		(1)

		Digitalanzeigen

		50.62		Digitalanzeige, mit BCD Ausgang		+5 V		BCD para.		AA 7.5-12		MBI 50.62		50.62

		50.72		Digitalanzeige		+5...+30 V						MBI 50.72		50.72

		Spannungs-Strom Wandler

		MBI 46.81		Spgs-Strom Wandler
±10V->4...20mA		± 15 V		4 ... 20 mA		AA 7.5-09		MBI 46.81		46.8x				Verwendbarkeit  Stromwandler-module auf  Platinenversionen

		MBI 46.82		Spgs-Strom Wandler
±10V->0...20mA		± 15 V		0 ... 20 mA				MBI 46.82		46.8x

		MBI 46.84		Spgs-Strom Wandler
0...10V->4...20mA		± 15 V		4 ... 20 mA				MBI 46.84		46.8x

		MBI 46.85		Spgs-Strom Wandler
0...10V->0...20mA		± 15 V		0 ... 20 mA				MBI 46.85		46.8x

		MBI 50.80		Spgs-Strom Wandler
±10V->± 20mA		± 15 V		± 20 mA		AA 7.5-09		MBI 50.80		50.80_LP								nur als Ersatzteil; 
mit alten LP  5025/5033 verwenden

		Adapter MBI 50.00

		MBI 50.00		Adapterkarte zum Europakartentest		± 15 V								50.00_LP

		Messmodule RM-Serie

		RM-LS-SP								AA 7.5-37		LS-SP		RM-Module

		RM-LS-RMS

		RM-LS-RMS-P

		RM-WS										WS

		RM-RD										RD

		RM-ISW										ISW										in Entwicklung; noch nicht in Serie

		RM-Smax										Smax										in Entwicklung; noch nicht in Serie

		Wirbelstrom-Konverter MNHCON

		MNHCON		Konverter		+21...+30 V		1 ... 20 V		AA 7.5-33		MNHCON		MNHCON

		MNHCON-INV		-24VDC Inverter zum Konverter		-22...-30 V		+21...+30 V				MNHCON-INV		MNHCON-INV

		MNHµCON		Konverter auf µP-Basis		+21...+30 V		1 ... 20 V		n.n.		n.n.		MNHµCON								in Entwicklung; noch nicht in Serie

		MNHµCON-24V RM		Steckerkonverter (Version 1 / Inverter)		-19...-32 V		0 ... 20 V		AA 7.5-42				DB_Stückl_MNHµCON-24V RM.xls

		MNHµCON-24V2 RM		Steckerkonverter (Version 2 / stromred.)		-19...-32 V		0 ... 20 V		AA 7.5-42				DB_Stückl_MNHµCON-24V2 RM.xls
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allgemeine_infos

		Allgemeine Informationen zur Elektronikfertigung und Anpassung

		Hier sind allgemeine technische Information gelistet, die zur Fertigung und/oder Anpassung der Elektroniken erforderlich sind

		Hauptmerkmale der Wegaufnehmer für die Elektronikanpassung

		Übersicht der Elektronik-Einstellbauteile und Ihrer Wirkung

		Übersicht der Stromwandlermodule und verwendbaren Leiterplatten

		Anpassung MBI 50.25 UNGERER



Hauptmerkmale der Wegaufnehmer für die Elektronikanpassung

Übersicht der Elektronik-Einstellbauteile und Ihrer Wirkung

Übersicht der Elektronik-Einstellbauteile und Ihrer Wirkung

Übersicht der Stromwandlermodule und verwendbaren Leiterplatten

Anpassung MBI 50.25 UNGERER



Anschluß_Fremdverstärker

		

		Übersicht von Anschlußverbindungen für Messotron-fremde Elektroniken/Messverstärker

		Hinsichtlich der Spezifikationen von Fremd - Messverstärkern siehe hier:												S:\Fertigung\Produktunterlagen\Wegaufnehmer\Steckeranschluß_Fremdverstärker\Spezifikation_Fremdverstärker.xls

		Für den elektrischen Anschluß an Fremd - Messverstärker siehe hier:												S:\Fertigung\Produktunterlagen\Wegaufnehmer\Steckeranschluß_Fremdverstärker\Steckeranschluß_Fremdverstärker.xls



S:\Fertigung\Produktunterlagen\Wegaufnehmer\Steckeranschluß_Fremdverstärker\Steckeranschluß_Fremdverstärker.xls

S:\Fertigung\Produktunterlagen\Wegaufnehmer\Steckeranschluß_Fremdverstärker\Spezifikation_Fremdverstärker.xls



Einstellbauteile

		Liste der Einstellbauteile der Messotron Elektroniken und Ihrer Wirkung

														Stand:		12/15/11

		>>> Die Nominalwerte der einzelnen Bauteile für eine Anpassung sind der Stückliste bzw. den Auftragsspezifischen Eintragungen der FNr Listen zu entnehmen !!!

		>>> Die beschriebene Auswirkung bei Veränderung eines Bauteilwertes bezieht sich auf alleinige Änderung des betreffenden Bauteils (falls nicht anders beschrieben) !!!

		Baureihe (Platine)		Bauteil		Funktion		Bauteil-wert min.		Bauteil-wert max.		Bauteilwert verringern bewirkt		Bauteilwert vergrößern bewirkt		Bemerkung

		MBI 42.06		B1		gesetzt für Halbbrücken-Aufnehmer

		MBI 42.06		B2		gesetzt, wenn keine Phasenkomp. erforderl.

		MBI 42.06		B3		gesetzt für symmetr. Aufnehmer
(Null bei 12 mA)

		MBI 42.06		B4		gesetzt für unsymmetr. Aufnehmer
(Null bei 4 mA)

		MBI 42.06		C4		Phasenkompensation (falls erforderlich)		> 1nF		< 10nF		kleineren Phasenkomp.-Bereich		größeren Phasenkomp.-Bereich		Standardwert kann bei Bedarf verändert werden

		MBI 42.06		R5		Einstellung Speisespannung		> 5k

		MBI 42.06		R23		Spulen-Vorwiderstand (je nach Spulentyp)		> 50R		< 300R

		MBI 42.06		R24		mit R25 feste Nullpunkteinstellung		* siehe Bemerk.								normalerweise statt Po;
R24 + R25 > 5k

		MBI 42.06		R25		mit R24 feste Nullpunkteinstellung		* siehe Bemerk.								normalerweise statt Po;
R24 + R25 > 5k

		MBI 42.06		R26		mit R27 feste Empfindlichkeitseinstellung		* siehe Bemerk.								normalerweise statt Pg;
R26 + R27 > 500R

		MBI 42.06		R27		mit R26 feste Empfindlichkeitseinstellung		* siehe Bemerk.								normalerweise statt Pg;
R26 + R27 > 500R

		MBI 42.06		R28		mit R29 feste Phasenkompensation		* siehe Bemerk.								normalerweise statt Ph;
R28 + R29 > 10k

		MBI 42.06		R29		mit R28 feste Phasenkompensation		* siehe Bemerk.								normalerweise statt Ph;
R28 + R29 > 10k

		MBI 42.06		Po		Poti Nullpunkteinstellung		> 1k		< 20k		???

		MBI 42.06		Pg		Poti Verstärkungseinstellung (Empfindlichkeit)		> 500		< 10k		???

		MBI 42.06		Ph		Poti Phasenkompensation (nur wenn erforderlich)		> 1k		< 50k		kleineren Phasenkomp.-Bereich		größeren Phasenkomp.-Bereich

		MBI 46.10		C1		bestimmt Trägerfrequenz (typ. 6,8 nF f. 5 kHz)		1 nF		47 nF		größere Trägerfrequenz		kleinere Trägerfrequenz		Berechnungsformel:
C [nF] = 35000 / TF [Hz]

		MBI 46.10		C2, 3, 4		Signalbandbreite und Filterung		6,8 nF		470 nF		größere Signalbandbreite (bessere Dynamik)
größeres Ausgangsrauschen		kleinere Signalbandbreite (schlechtere Dynamik)
geringeres Ausgangsrauschen		1) C2, C3, C4 müssen gleich sein
2) siehe AD698 Datenblatt zu Ermittlung u. Einfluß

		MBI 46.10		C5		Phasenanpassung										wird i.d.R. nicht bestückt; Phasenanpassung wird auf 46.31 vorgenommen

		MBI 46.10		C6		Filterung und Signalbandbreite				typ. 1 nF
(10 nF)		größeres Ausgangsrauschen
größere Signalbandbreite (bessere Dynamik)		geringeres Ausgangsrauschen
kleinere Signalbandbreite (schlechtere Dynamik)		1) wirkt identisch zu 46.31/C4; wird deshalb i.d.R. nicht bestückt
2) Filterung im Zusammenspiel mit 46.10/C2,C3,C4

		MBI 46.10		C8		Versorgungsstabilisierung V-		1 µF		10 µF						Wert muß nicht verändert werden

		MBI 46.10		C9		Versorgungsstabilisierung V+		1 µF		10 µF						Wert muß nicht verändert werden

		MBI 46.10		IC1		LVDT Auswerteschaltung										keine Variablen

		MBI 46.10		R1		bestimmt TF-Amplitude (typ. 100 kOhm f. 2V)		1 kOhm		200 kOhm		größere Amplitude		kleinere Amplitude		mit 46.31/R5 läßt sich über parallelen Widerstand die Amplitude erhöhen

		MBI 46.10		R3		Massebezug für Messeingang M2, falls nicht beschaltet (z.B. für Halbbrücke)		10 kOhm		10 kOhm						Wert muß nicht verändert werden

		MBI 46.10		R5		Phasenschieber		33 kOhm		33 kOhm						Wert muß nicht verändert werden

		MBI 46.10		R6		Phasenschieber		33 kOhm		33 kOhm						Wert muß nicht verändert werden

		MBI 46.12		C1

		MBI 46.12		R1

		MBI 46.12		C8

		MBI 46.12		R2

		MBI 46.12		B1

		MBI 46.12		B2

		MBI 46.12		R10

		MBI 46.12		B1234

		MBI 46.12		Re

		MBI 46.12		Pe

		MBI 46.12		Po

		MBI 46.12		R2

		MBI 46.12		C8

		MBI 46.12		C5

		MBI 46.12		Ph

		MBI 46.12		R9

		MBI 46.12		C10

		MBI 46.17		C1

		MBI 46.17		R1

		MBI 46.17		C8

		MBI 46.17		R2

		MBI 46.17		B1

		MBI 46.17		B2

		MBI 46.17		R10

		MBI 46.17		B1234

		MBI 46.17		Re

		MBI 46.17		Pe

		MBI 46.17		Po

		MBI 46.17		R2

		MBI 46.17		R12

		MBI 46.17		R13

		MBI 46.17		C8

		MBI 46.17		C5

		MBI 46.17		Ph

		MBI 46.17		R9

		MBI 46.17		C10

		MBI 46.19

		MBI 46.19

		MBI 46.19

		MBI 46.19

		MBI 46.19

		MBI 46.19

		MBI 46.19

		MBI 46.19

		MBI 46.19

		MBI 46.19

		MBI 46.19

		MBI 46.19

		MBI 46.19

		MBI 46.31		C1		Phasenkompensation (nur wenn erforderlich)						kleineren Phasenkomp.-Bereich		größeren Phasenkomp.-Bereich

		MBI 46.31		C2		Filterung ???

		MBI 46.31		C4		Filterung und Signalbandbreite		1 nF		10 nF		größeres Ausgangsrauschen
größere Signalbandbreite (bessere Dynamik)		geringeres Ausgangsrauschen
kleinere Signalbandbreite (schlechtere Dynamik)		1) wirkt identisch zu 46.10/C6
2) Filterung im Zusammenspiel mit 46.10/C2,C3,C4

		MBI 46.31		R2		Vorwiderstand f. Po		> 1k				größeren Nullpunkt-Verstellbereich (Gefahr der Instabilität)		geringeren Nullpunkt-Verstellbereich

		MBI 46.31		R3		stellt Vorverstärkungsfaktor (Std = 5) ein		> 10k				verringerte Vorverstärkung		größere Vorverstärkung (Gefahr der Instabilität)		aktiv nur bei JU1 auf "1"

		MBI 46.31		R4		Vorwiderstand f. Ph (nur wenn erforderlich)		> 390R				größere max. komp. Phase		geringere max. komp. Phase

		MBI 46.31		R5		Erhöhung der Speisespannung (nur wenn erforderlich) von 2 Veff Standard		> 1k				Speisespannung mehr erhöhen		Speisespannung weniger erhöhen		paralleler Widerstand zu 100 kOhm (Standardwert) Modul-intern

		MBI 46.31		R6		Nullpunktverschiebung zu -		> 1k				mehr Nullpunktverschiebg zu -		weniger  Nullpunktverschiebg zu -

		MBI 46.31		R7		Nullpunktverschiebung zu +		> 1k				mehr Nullpunktverschiebg zu +		weniger  Nullpunktverschiebg zu +

		MBI 46.31		Re		Vorwiderstand f. Pe		> 10k				größeren Empfindlichkeits-Einstellbereich (Gefahr der Instabilität)		kleineren Empfindlichkeits-Einstellbereich		Tabelle zur Bestimmung von Re abhängig von Aufnehmer-Empf.

		MBI 46.31		Ju1		Jumper zum ein-/ausschalten der 5fach-Vorverstärkung						Vorverstärkung ausschalten (Stellung J2) bei größerer Aufnehmerempf. (ab ca. 70 mV/V)		Vorverstärkung einschalten (Stellung J1) erlaubt geringere Aufnehmerempf. (ab ca. 10 mV/V bis 120 mV/V)

		MBI 46.31		Pe		Poti Verstärkungseinstellung (Empfindlichkeit)		> 10k				kleineren Empfindlichkeits-Einstellbereich		größeren Empfindlichkeits-Einstellbereich

		MBI 46.31		Ph		Poti Phasenkompensation (nur wenn erforderlich)		> 20k				kleineren Phasenkomp.-Bereich		größeren Phasenkomp.-Bereich

		MBI 46.31		Po		Poti Nullpunkteinstellung		> 4k7				geringeren Nullpunkt-Verstellbereich		größeren Nullpunkt-Verstellbereich (Gefahr der Instabilität)

		MBI 50.25		C1		Phasenkompensation (nur wenn erforderlich)						kleineren Phasenkomp.-Bereich		größeren Phasenkomp.-Bereich		nur bei WA mit positiver Phase ???

		MBI 50.25		C2		Phasenkompensation (nur wenn erforderlich)						kleineren Phasenkomp.-Bereich		größeren Phasenkomp.-Bereich

		MBI 50.25		C3		Filterung ???

		MBI 50.25		C4		Filterung ???

		MBI 50.25		R0		Vorwiderstand f. Po		> 100k				größeren Nullpunkt-Verstellbereich (Gefahr der Instabilität)		geringeren Nullpunkt-Verstellbereich

		MBI 50.25		R01		Nullpunktverschiebung zu -		> 10k		< 200k		mehr Nullpunktverschiebg zu -		mehr Nullpunktverschiebg zu +

		MBI 50.25		R02		Nullpunktverschiebung zu +		> 10k		< 200k		mehr Nullpunktverschiebg zu +		mehr Nullpunktverschiebg zu -

		MBI 50.25		R5		stellt Nachverstärkungsfaktor (Std = 2) ein		> 33k		< 200k		größere Nachverstärkung (Gefahr der Instabilität)		Nachverstärkung wird verringert

		MBI 50.25		R6		Verschiebt Lage des Ausgangssignals zu - (falls erforderlich)		> 10k				mehr Ausgangssignalverschiebg zu -		mehr Ausgangssignalverschiebg zu +		wird i.d.R. nicht benutzt

		MBI 50.25		R7		Verschiebt Lage des Ausgangssignals zu + (falls erforderlich)		> 10k				mehr Ausgangssignalverschiebg zu +		mehr Ausgangssignalverschiebg zu -		wird i.d.R. nicht benutzt

		MBI 50.25		R9		Nullpunkt auf Verstärkermasse beziehen (falls erforderlich)		> 20k								wird i.d.R. nicht benutzt

		MBI 50.25		Re		Vorwiderstand f. Pe		> 47k		< 560k		größeren Empfindlichkeits-Einstellbereich (Gefahr der Instabilität)		kleineren Empfindlichkeits-Einstellbereich		Tabelle zur Bestimmung von Re abhängig von Aufnehmer-Empf.

		MBI 50.25		Pe		Poti Verstärkungseinstellung (Empfindlichkeit)		> 3k3		< 100k		größeren Empfindlichkeits-Einstellbereich (Gefahr der Instabilität)		kleineren Empfindlichkeits-Einstellbereich

		MBI 50.25		Po		Poti Nullpunkteinstellung		> 3k3		< 100k		geringeren Nullpunkt-Verstellbereich		größeren Nullpunkt-Verstellbereich (Gefahr der Instabilität)

		MBI 50.33		B1		bezieht Messung (M1) auf Masse (Standard)						n.r.		n.r.		normal gesetzt

		MBI 50.33		R0a		erlaubt (mit Po, R01, Ro2) messsignalseitige Bezugspunktverschiebg (M1) in Bezug auf Speisespannung (Std: nicht best.)						???		???		wird i.d.R. nicht benutzt; wenn, dann auch R01/R02 auf S2/S1

		MBI 50.33		R0		Vorwiderstand f. Po (Standard)		> 10k				größeren Nullpunkt-Verstellbereich (Gefahr der Instabilität)		geringeren Nullpunkt-Verstellbereich		normal bestückt

		MBI 50.33		R01		Nullpunktverschiebung zu -		> 10k				mehr Nullpunktverschiebg zu -		mehr Nullpunktverschiebg zu +

		MBI 50.33		R02		Nullpunktverschiebung zu +		> 10k				mehr Nullpunktverschiebg zu +		mehr Nullpunktverschiebg zu -

		MBI 50.33		R5		stellt Nachverstärkungsfaktor (Std = 1) ein		> 10k		< 220k		größere Nachverstärkung (Gefahr der Instabilität)		kleinere Nachverstärkung

		MBI 50.33		R8		Feineinstellung Nachverstärkungsfaktor (Std = 1) ein		> 100k				kleinere Nachverstärkung		größere Nachverstärkung

		MBI 50.33		Ros		bestimmt (Oszillator-) Speisespannung		> 3k3		< 30k		geringere Speisespannung		größere Speisespannung

		MBI 50.33		Re		Verstärkungswiderstand (ergänzend zu Pe)		> 1k		offen		größere Verstärkung (für geringere Empf.)		kleinere Verstärkung (für größere Empf.)		Tabelle zur Bestimmung von Re abhängig von Aufnehmer-Empf.

		MBI 50.33		Pe		Poti Verstärkungseinstellung (Empfindlichkeit)		> 4k7		< 100k		größeren Empfindlichkeits-Einstellbereich (Gefahr der Instabilität)		kleineren Empfindlichkeits-Einstellbereich

		MBI 50.33		Ph		Poti Phasenkompensation (nur wenn erforderlich)		> 20k		< 200k		kleineren Phasenkomp.-Bereich		größeren Phasenkomp.-Bereich

		MBI 50.33		Po		Poti Nullpunkteinstellung		> 10k		< 100k		geringeren Nullpunkt-Verstellbereich		größeren Nullpunkt-Verstellbereich (Gefahr der Instabilität bei kleinem R0)



Tabelle zur Bestimmung von Re abhängig von Aufnehmer-Empf.

Tabelle zur Bestimmung von Re abhängig von Aufnehmer-Empf.

Tabelle zur Bestimmung von Re abhängig von Aufnehmer-Empf.



Re und Empf 4631

		Kennlinie zur Bestimmung des Verstärkungswiderstands Re in Abhängigkeit von der Aufnehmer-Empfindlichkeit bei MBI 46.3x

		Stand:		7/29/10

		Aufnehmer Empfindlichkeit [mV/V]		Re ohne Vorverstär-kung (V=1)
[kOhm]		Re mit Vorverstär-kung (V=5)
[kOhm]

		1				4000

		2				2000

		5				800

		10				402

		20				187

		30		810		117

		40		590		81

		50		472		61

		80		289		29

		100		226		19

		120		185		12

		150		143

		200		102

		250		77

		300		60





Re und Empf 4631

		



ohne Vorverstärkung (JU1 auf J2)

mit 5-fach Vorverstärkung (JU1 auf J1)

Aufnehmer Empfindlichkeit in mV/V (phasen-unabhängig ermittelt)

Re in kOhm

MBI 46.3x --- Ermittlung von Re
in Abhängigkeit der Aufnehmer Empfindlichkeit



Re und Empf 5025

		



pre-amplification off (JU1 in J2)

pre-amplification on (JU1 in J1)

Rated output in mV/V

Re in kOhm



Re und Empf 5033

		Kennlinie zur Bestimmung des Verstärkungswiderstands Re in Abhängigkeit von der Aufnehmer-Empfindlichkeit bei MBI 50.25

		Stand:		8/4/10

		Standardbestückung mit R4 = 100 kOhm und R5 = 51 kOhm (--> Ausgangsverst. ~ 2)

		Aufnehmer Empfindlichkeit [mV/V]		Re [kOhm]

		40		914

		50		650

		80		400

		100		306

		120		235

		150		167

		200		100

		250		57

		300		30





Re und Empf 5033

		



Aufnehmer Empfindlichkeit in mV/V (phasen-unabhängig ermittelt)

Re in kOhm

MBI 50.25 --- Ermittlung von Re
in Abhängigkeit der Aufnehmer Empfindlichkeit



RoHS

		Kennlinie zur Bestimmung des Verstärkungswiderstands Re in Abhängigkeit von der Aufnehmer-Empfindlichkeit bei MBI 50.33

		Stand:		8/23/10

		Aufnehmer Empfindlichkeit [mV/V]		Re 
[kOhm]		Re 
[kOhm]		Re 
[kOhm]

				Ros =		Ros =		Ros =

		1				4000

		2				2000

		5				800

		10				402

		20				187

		30		810		117

		40		590		81

		50		472		61

		80		289		29

		100		226		19

		120		185		12

		150		143

		200		102

		250		77

		300		60

		Tabelle noch nicht fertig - muß nochmal geprüft werden !!!





RoHS

		



ohne Vorverstärkung (JU1 auf J2)

mit 5-fach Vorverstärkung (JU1 auf J1)

Aufnehmer Empfindlichkeit in mV/V (phasen-unabhängig ermittelt)

Re in kOhm

MBI 50.33 --- Ermittlung von Re
in Abhängigkeit der Aufnehmer Empfindlichkeit



		RoHS Richtlinie ab 1.7.2006

		Umstellung der Bauteile auf u.a. bleifrei muß meist bis 1.7.2006 erfolgen; Messotron Produkte sind noch ausgenommen:

		hier die bereits beschafften oder umgestellten Bauteile/Materialien:

		Gruppe		Blei-Ersatz		beschafft		Lieferant		Einsetzbar ab		Einsatzbereich

		Leiterplatten:

		LP 46.31 Rev. I		SnCuNi		Jul-05		CS		sofort
nach Rest		für 46.32 und mit 50.40
für andere Anwendungen

		LP 46.32.01 Rev. B		SnCuNi		Jul-05		CS		nach Rest		generell

		LP 50.40				Feb-06		LES		nach Rest		generell

		LP 50.62.3				Feb-06		CS		nach Rest		generell

		LP 50.43 Rev. B				Mar-06		MW		nach Rest		für 50.43 u. 50.44

		elektronische Bauteile:

		Trafo RKPT10215		???		Jul-05		Schukat		nach Rest		generell

		AD 698 APZ		???		Mar-06		CE Cons. El.		Jan-07

		SMD Widerstände				Jul-05		Setron		nach Rest		generell

		SMD Kondensatoren						Setron		nach Rest

		elektro-mechanische Bauteile:

		LP-Steckleisten Erni 533410		???		Nov-05		RED		sofort		generell

		Stecker 4-pol.				Dec-05		Binder		nach Rest

		Stecker 5-pol.				Dec-05		Amphenol		nach Rest

		Reihenklemmen, 2-pol				Dec-05		PTR		nach Rest

		Reihenklemmen, 2-pol				Dec-05		PTR		nach Rest

		Materialien / Werkzeuge:

		Lot (bleifreie Probe)		SnCu0,7		Apr-04		noch festzuleg.		noch festzuleg.		z.Zt. für Probelötungen

		Lot (bleifreie Probe) LF2220C		noch offen		Nov-05		Balver		noch festzuleg.		z.Zt. für Probelötungen

		Lötkolben		alte weiterhin verwenden

		Lötbäder		bei Bedarf neue Lötbäder für bleifrei einsetzen
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Diagramm1
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Graph 1

Displacement in %

Linearity error in % FSO
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Nullpunkt

		

		Weg						0-10V

		-20		-10		-9		0

		-15		-7.5		-6.5		1.25

		-10		-5		-4		2.5

		-5		-2.5		-1.5		3.75

		0		0		1		5

		5		2.5		3.5		6.25

		10		5		6		7.5

		15		7.5		8.5		8.75

		20		10		11		10

		Weg

		-20		-10		0

		-15		-7.5		1.25

		-10		-5		2.5

		-5		-2.5		3.75

		0		0		5

		5		2.5		6.25

		10		5		7.5

		15		7.5		8.75

		20		10		10





Nullpunkt

		0

		0

		0

		0

		0

		0

		0

		0

		0



Messweg

Ausgangsspannung

0

0

0

0

0

0

0

0

0



Nullpunkt eng

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0



c

UA Soll

UA Ist

Messweg

Ausgangsspannung

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



Phase

		

		Weg						0-10V

		-20		-10		-9		0

		-15		-7.5		-6.5		1.25

		-10		-5		-4		2.5

		-5		-2.5		-1.5		3.75

		0		0		1		5

		5		2.5		3.5		6.25

		10		5		6		7.5

		15		7.5		8.5		8.75

		20		10		11		10

		Weg

		-20		-10		0

		-15		-7.5		1.25

		-10		-5		2.5

		-5		-2.5		3.75

		0		0		5

		5		2.5		6.25

		10		5		7.5

		15		7.5		8.75

		20		10		10





Phase

		



c

UA desired

UA real

Displacement

Output voltage



Phase eng

		



Displacement

Output voltage



Empfindl.

								Speise		Mess

						Bogenmaß		Sin		Sin

				0		0.00		0.00		-0.52

				20		0.35		0.34		-0.28

				40		0.70		0.64		-0.00

				60		1.05		0.87		0.27

				80		1.40		0.98		0.51

				100		1.75		0.98		0.69

				120		2.09		0.87		0.79

				140		2.44		0.64		0.79

				160		2.79		0.34		0.69

				180		3.14		0.00		0.52

				200		3.49		-0.34		0.28

				220		3.84		-0.64		0.00

				240		4.19		-0.87		-0.27

				260		4.54		-0.98		-0.51

				280		4.89		-0.98		-0.69

				300		5.24		-0.87		-0.79

				320		5.59		-0.64		-0.79

				340		5.93		-0.34		-0.69

				360		6.28		-0.00		-0.52





Empfindl.

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0



Speisespg.

Messspg.

Spannung

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



engEmpfindl. 

								Speise		Mess

						Bogenmaß		Sin		Sin

				0		0.00		0.00		-0.52

				20		0.35		0.34		-0.28

				40		0.70		0.64		-0.00

				60		1.05		0.87		0.27

				80		1.40		0.98		0.51

				100		1.75		0.98		0.69

				120		2.09		0.87		0.79

				140		2.44		0.64		0.79

				160		2.79		0.34		0.69

				180		3.14		0.00		0.52

				200		3.49		-0.34		0.28

				220		3.84		-0.64		0.00

				240		4.19		-0.87		-0.27

				260		4.54		-0.98		-0.51

				280		4.89		-0.98		-0.69

				300		5.24		-0.87		-0.79

				320		5.59		-0.64		-0.79

				340		5.93		-0.34		-0.69

				360		6.28		-0.00		-0.52



US

UM2

UM1



engEmpfindl. 

		



Speisespg.

Messspg.

Spannung



opt_Einstellung

		

				Weg

				-20		-10		-6.67

				-15		-7.5		-5.00

				-10		-5		-3.33

				-5		-2.5		-1.67

				0		0		0.00

				5		2.5		1.67

				10		5		3.33

				15		7.5		5.00

				20		10		6.67



US

UM2

UM1



opt_Einstellung

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0



UA Soll

UA Ist

Messweg

Ausgangsspannung

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



eng opt_Einstellung 

		

				Weg

				-20		-10		-6.67

				-15		-7.5		-5.00

				-10		-5		-3.33

				-5		-2.5		-1.67

				0		0		0.00

				5		2.5		1.67

				10		5		3.33

				15		7.5		5.00

				20		10		6.67





eng opt_Einstellung 

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0



UA desired

UA real

Displacement

Output voltage

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



		

						-50		-45		-40		-35		-30		-25		-20		-15		-10		-5		0		5		10		15		20		25		30		35		40		45		50

				Kurve 1		0.5		0.4		0.46		0.48		0.49		0.48		0.4		0.27		0.14		0.03		0		0		-0.02		-0.06		-0.12		-0.25		-0.31		-0.35		-0.33		-0.2		0

				Kurve 2		0.18		0.112		0.204		0.256		0.298		0.32		0.272		0.174		0.076		0.002		0		0.032		0.044		0.036		0.008		-0.09		-0.118		-0.126		-0.074		0.088		0.32

				Kurve 3		0.083		0.015		0.107		0.159		0.201		0.223		0.175		0.077		-0.021		-0.095		-0.097		-0.065		-0.053		-0.061		-0.089		-0.187		-0.215		-0.223		-0.171		-0.009		0.223

				Kurve 4		0		-0.075		0.01		0.055		0.09		0.105		0.05		-0.055		-0.16		-0.245		-0.25		-0.225		-0.22		-0.235		-0.27		-0.375		-0.41		-0.425		-0.38		-0.27		0

				Verschiebung in y-Richtung

						-50		-45		-40		-35		-30		-25		-20		-15		-10		-5		0		5		10		15		20		25		30		35		40		45		50

				Kurve 2		0.18		0.112		0.204		0.256		0.298		0.32		0.272		0.174		0.076		0.002		0		0.032		0.044		0.036		0.008		-0.09		-0.118		-0.126		-0.074		0.088		0.32

				Kurve 3		0.083		0.015		0.107		0.159		0.201		0.223		0.175		0.077		-0.021		-0.095		-0.097		-0.065		-0.053		-0.061		-0.089		-0.187		-0.215		-0.223		-0.171		-0.009		0.223

				Drehung

						-50		-45		-40		-35		-30		-25		-20		-15		-10		-5		0		5		10		15		20		25		30		35		40		45		50

				Kurve 1		0.5		0.4		0.46		0.48		0.49		0.48		0.4		0.27		0.14		0.03		0		0		-0.02		-0.06		-0.12		-0.25		-0.31		-0.35		-0.33		-0.2		0

				Kurve 2		0.18		0.112		0.204		0.256		0.298		0.32		0.272		0.174		0.076		0.002		0		0.032		0.044		0.036		0.008		-0.09		-0.118		-0.126		-0.074		0.088		0.32





		



Kurve 2

Kurve 3

Messweg in %

Linearitätsfehler in % vom Endwert



		



Kurve 1

Kurve 2

Messweg in %

Linearitätsfehler in % vom Endwert



		



Kurve 1

Messweg in %

Linearitätsfehler in % vom Endwert



		



Kurve 2

Kurve 4

Messweg in %

Linearitätsfehler in % vom Endwert



		

						-50		-45		-40		-35		-30		-25		-20		-15		-10		-5		0		5		10		15		20		25		30		35		40		45		50

				Graph 1		0.5		0.4		0.46		0.48		0.49		0.48		0.4		0.27		0.14		0.03		0		0		-0.02		-0.06		-0.12		-0.25		-0.31		-0.35		-0.33		-0.2		0

				Graph 2		0.18		0.112		0.204		0.256		0.298		0.32		0.272		0.174		0.076		0.002		0		0.032		0.044		0.036		0.008		-0.09		-0.118		-0.126		-0.074		0.088		0.32

				Graph 3		0.083		0.015		0.107		0.159		0.201		0.223		0.175		0.077		-0.021		-0.095		-0.097		-0.065		-0.053		-0.061		-0.089		-0.187		-0.215		-0.223		-0.171		-0.009		0.223

				Graph 4		0		-0.075		0.01		0.055		0.09		0.105		0.05		-0.055		-0.16		-0.245		-0.25		-0.225		-0.22		-0.235		-0.27		-0.375		-0.41		-0.425		-0.38		-0.27		0

				Verschiebung in y-Richtung

						-50		-45		-40		-35		-30		-25		-20		-15		-10		-5		0		5		10		15		20		25		30		35		40		45		50

				Graph 2		0.18		0.112		0.204		0.256		0.298		0.32		0.272		0.174		0.076		0.002		0		0.032		0.044		0.036		0.008		-0.09		-0.118		-0.126		-0.074		0.088		0.32

				Graph 3		0.083		0.015		0.107		0.159		0.201		0.223		0.175		0.077		-0.021		-0.095		-0.097		-0.065		-0.053		-0.061		-0.089		-0.187		-0.215		-0.223		-0.171		-0.009		0.223

				Drehung

						-50		-45		-40		-35		-30		-25		-20		-15		-10		-5		0		5		10		15		20		25		30		35		40		45		50

				Graph 1		0.5		0.4		0.46		0.48		0.49		0.48		0.4		0.27		0.14		0.03		0		0		-0.02		-0.06		-0.12		-0.25		-0.31		-0.35		-0.33		-0.2		0

				Graph 2		0.18		0.112		0.204		0.256		0.298		0.32		0.272		0.174		0.076		0.002		0		0.032		0.044		0.036		0.008		-0.09		-0.118		-0.126		-0.074		0.088		0.32





		



Graph 2

Graph 3

Displacement in %

Linearity error in % FSO



		



Graph 1

Graph 2

Displacement in %

Linearity error in % FSO



		



Graph 1

Displacement in %

Linearity error in % FSO



		



Graph 2

Graph 4

Displacement in %

Linearity error in % FSO




_1578292170.xls
Diagramm2

		-50		-50

		-45		-45

		-40		-40

		-35		-35

		-30		-30

		-25		-25

		-20		-20

		-15		-15

		-10		-10

		-5		-5

		0		0

		5		5

		10		10

		15		15

		20		20

		25		25

		30		30

		35		35

		40		40

		45		45

		50		50



Graph 1

Graph 2

Displacement in %

Linearity error in % FSO

0.5

0.18

0.4

0.112

0.46

0.204

0.48

0.256

0.49

0.298

0.48

0.32

0.4

0.272

0.27

0.174

0.14

0.076

0.03

0.002

0

0

0

0.032

-0.02

0.044

-0.06

0.036

-0.12

0.008

-0.25

-0.09

-0.31

-0.118

-0.35

-0.126

-0.33

-0.074

-0.2

0.088

0

0.32



Nullpunkt

		

		Weg						0-10V

		-20		-10		-9		0

		-15		-7.5		-6.5		1.25

		-10		-5		-4		2.5

		-5		-2.5		-1.5		3.75

		0		0		1		5

		5		2.5		3.5		6.25

		10		5		6		7.5

		15		7.5		8.5		8.75

		20		10		11		10

		Weg

		-20		-10		0

		-15		-7.5		1.25

		-10		-5		2.5

		-5		-2.5		3.75

		0		0		5

		5		2.5		6.25

		10		5		7.5

		15		7.5		8.75

		20		10		10





Nullpunkt

		0

		0

		0

		0

		0

		0

		0

		0

		0



Messweg

Ausgangsspannung

0

0

0

0

0

0

0

0

0



Nullpunkt eng

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0



c

UA Soll

UA Ist

Messweg

Ausgangsspannung

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



Phase

		

		Weg						0-10V

		-20		-10		-9		0

		-15		-7.5		-6.5		1.25

		-10		-5		-4		2.5

		-5		-2.5		-1.5		3.75

		0		0		1		5

		5		2.5		3.5		6.25

		10		5		6		7.5

		15		7.5		8.5		8.75

		20		10		11		10

		Weg

		-20		-10		0

		-15		-7.5		1.25

		-10		-5		2.5

		-5		-2.5		3.75

		0		0		5

		5		2.5		6.25

		10		5		7.5

		15		7.5		8.75

		20		10		10





Phase

		



c

UA desired

UA real

Displacement

Output voltage



Phase eng

		



Displacement

Output voltage



Empfindl.

								Speise		Mess

						Bogenmaß		Sin		Sin

				0		0.00		0.00		-0.52

				20		0.35		0.34		-0.28

				40		0.70		0.64		-0.00

				60		1.05		0.87		0.27

				80		1.40		0.98		0.51

				100		1.75		0.98		0.69

				120		2.09		0.87		0.79

				140		2.44		0.64		0.79

				160		2.79		0.34		0.69

				180		3.14		0.00		0.52

				200		3.49		-0.34		0.28

				220		3.84		-0.64		0.00

				240		4.19		-0.87		-0.27

				260		4.54		-0.98		-0.51

				280		4.89		-0.98		-0.69

				300		5.24		-0.87		-0.79

				320		5.59		-0.64		-0.79

				340		5.93		-0.34		-0.69

				360		6.28		-0.00		-0.52





Empfindl.

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0



Speisespg.

Messspg.

Spannung

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



engEmpfindl. 

								Speise		Mess

						Bogenmaß		Sin		Sin

				0		0.00		0.00		-0.52

				20		0.35		0.34		-0.28

				40		0.70		0.64		-0.00

				60		1.05		0.87		0.27

				80		1.40		0.98		0.51

				100		1.75		0.98		0.69

				120		2.09		0.87		0.79

				140		2.44		0.64		0.79

				160		2.79		0.34		0.69

				180		3.14		0.00		0.52

				200		3.49		-0.34		0.28

				220		3.84		-0.64		0.00

				240		4.19		-0.87		-0.27

				260		4.54		-0.98		-0.51

				280		4.89		-0.98		-0.69

				300		5.24		-0.87		-0.79

				320		5.59		-0.64		-0.79

				340		5.93		-0.34		-0.69

				360		6.28		-0.00		-0.52



US

UM2

UM1



engEmpfindl. 

		



Speisespg.

Messspg.

Spannung



opt_Einstellung

		

				Weg

				-20		-10		-6.67

				-15		-7.5		-5.00

				-10		-5		-3.33

				-5		-2.5		-1.67

				0		0		0.00

				5		2.5		1.67

				10		5		3.33

				15		7.5		5.00

				20		10		6.67



US

UM2

UM1



opt_Einstellung

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0



UA Soll

UA Ist

Messweg

Ausgangsspannung

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



eng opt_Einstellung 

		

				Weg

				-20		-10		-6.67

				-15		-7.5		-5.00

				-10		-5		-3.33

				-5		-2.5		-1.67

				0		0		0.00

				5		2.5		1.67

				10		5		3.33

				15		7.5		5.00

				20		10		6.67





eng opt_Einstellung 

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0



UA desired

UA real

Displacement

Output voltage

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



		

						-50		-45		-40		-35		-30		-25		-20		-15		-10		-5		0		5		10		15		20		25		30		35		40		45		50

				Kurve 1		0.5		0.4		0.46		0.48		0.49		0.48		0.4		0.27		0.14		0.03		0		0		-0.02		-0.06		-0.12		-0.25		-0.31		-0.35		-0.33		-0.2		0

				Kurve 2		0.18		0.112		0.204		0.256		0.298		0.32		0.272		0.174		0.076		0.002		0		0.032		0.044		0.036		0.008		-0.09		-0.118		-0.126		-0.074		0.088		0.32

				Kurve 3		0.083		0.015		0.107		0.159		0.201		0.223		0.175		0.077		-0.021		-0.095		-0.097		-0.065		-0.053		-0.061		-0.089		-0.187		-0.215		-0.223		-0.171		-0.009		0.223

				Kurve 4		0		-0.075		0.01		0.055		0.09		0.105		0.05		-0.055		-0.16		-0.245		-0.25		-0.225		-0.22		-0.235		-0.27		-0.375		-0.41		-0.425		-0.38		-0.27		0

				Verschiebung in y-Richtung

						-50		-45		-40		-35		-30		-25		-20		-15		-10		-5		0		5		10		15		20		25		30		35		40		45		50

				Kurve 2		0.18		0.112		0.204		0.256		0.298		0.32		0.272		0.174		0.076		0.002		0		0.032		0.044		0.036		0.008		-0.09		-0.118		-0.126		-0.074		0.088		0.32

				Kurve 3		0.083		0.015		0.107		0.159		0.201		0.223		0.175		0.077		-0.021		-0.095		-0.097		-0.065		-0.053		-0.061		-0.089		-0.187		-0.215		-0.223		-0.171		-0.009		0.223

				Drehung

						-50		-45		-40		-35		-30		-25		-20		-15		-10		-5		0		5		10		15		20		25		30		35		40		45		50

				Kurve 1		0.5		0.4		0.46		0.48		0.49		0.48		0.4		0.27		0.14		0.03		0		0		-0.02		-0.06		-0.12		-0.25		-0.31		-0.35		-0.33		-0.2		0

				Kurve 2		0.18		0.112		0.204		0.256		0.298		0.32		0.272		0.174		0.076		0.002		0		0.032		0.044		0.036		0.008		-0.09		-0.118		-0.126		-0.074		0.088		0.32





		



Kurve 2

Kurve 3

Messweg in %

Linearitätsfehler in % vom Endwert



		



Kurve 1

Kurve 2

Messweg in %

Linearitätsfehler in % vom Endwert



		



Kurve 1

Messweg in %

Linearitätsfehler in % vom Endwert



		



Kurve 2

Kurve 4

Messweg in %

Linearitätsfehler in % vom Endwert



		

						-50		-45		-40		-35		-30		-25		-20		-15		-10		-5		0		5		10		15		20		25		30		35		40		45		50

				Graph 1		0.5		0.4		0.46		0.48		0.49		0.48		0.4		0.27		0.14		0.03		0		0		-0.02		-0.06		-0.12		-0.25		-0.31		-0.35		-0.33		-0.2		0

				Graph 2		0.18		0.112		0.204		0.256		0.298		0.32		0.272		0.174		0.076		0.002		0		0.032		0.044		0.036		0.008		-0.09		-0.118		-0.126		-0.074		0.088		0.32

				Graph 3		0.083		0.015		0.107		0.159		0.201		0.223		0.175		0.077		-0.021		-0.095		-0.097		-0.065		-0.053		-0.061		-0.089		-0.187		-0.215		-0.223		-0.171		-0.009		0.223

				Graph 4		0		-0.075		0.01		0.055		0.09		0.105		0.05		-0.055		-0.16		-0.245		-0.25		-0.225		-0.22		-0.235		-0.27		-0.375		-0.41		-0.425		-0.38		-0.27		0

				Verschiebung in y-Richtung

						-50		-45		-40		-35		-30		-25		-20		-15		-10		-5		0		5		10		15		20		25		30		35		40		45		50

				Graph 2		0.18		0.112		0.204		0.256		0.298		0.32		0.272		0.174		0.076		0.002		0		0.032		0.044		0.036		0.008		-0.09		-0.118		-0.126		-0.074		0.088		0.32

				Graph 3		0.083		0.015		0.107		0.159		0.201		0.223		0.175		0.077		-0.021		-0.095		-0.097		-0.065		-0.053		-0.061		-0.089		-0.187		-0.215		-0.223		-0.171		-0.009		0.223

				Drehung

						-50		-45		-40		-35		-30		-25		-20		-15		-10		-5		0		5		10		15		20		25		30		35		40		45		50

				Graph 1		0.5		0.4		0.46		0.48		0.49		0.48		0.4		0.27		0.14		0.03		0		0		-0.02		-0.06		-0.12		-0.25		-0.31		-0.35		-0.33		-0.2		0

				Graph 2		0.18		0.112		0.204		0.256		0.298		0.32		0.272		0.174		0.076		0.002		0		0.032		0.044		0.036		0.008		-0.09		-0.118		-0.126		-0.074		0.088		0.32





		



Graph 2

Graph 3

Displacement in %

Linearity error in % FSO



		



Graph 1

Graph 2

Displacement in %

Linearity error in % FSO



		



Graph 1

Displacement in %

Linearity error in % FSO



		



Graph 2

Graph 4

Displacement in %

Linearity error in % FSO




_1578292350.xls
Diagramm3

		-50		-50

		-45		-45

		-40		-40

		-35		-35

		-30		-30

		-25		-25

		-20		-20

		-15		-15

		-10		-10

		-5		-5

		0		0

		5		5

		10		10

		15		15

		20		20

		25		25

		30		30

		35		35

		40		40

		45		45

		50		50



Graph 2

Graph 3

Displacement in %

Linearity error in % FSO

0.18

0.083

0.112

0.015

0.204

0.107

0.256

0.159

0.298

0.201

0.32

0.223

0.272

0.175

0.174

0.077

0.076

-0.021

0.002

-0.095

0

-0.097

0.032

-0.065

0.044

-0.053

0.036

-0.061

0.008

-0.089

-0.09

-0.187

-0.118

-0.215

-0.126

-0.223

-0.074

-0.171

0.088

-0.009

0.32

0.223



Nullpunkt

		

		Weg						0-10V

		-20		-10		-9		0

		-15		-7.5		-6.5		1.25

		-10		-5		-4		2.5

		-5		-2.5		-1.5		3.75

		0		0		1		5

		5		2.5		3.5		6.25

		10		5		6		7.5

		15		7.5		8.5		8.75

		20		10		11		10

		Weg

		-20		-10		0

		-15		-7.5		1.25

		-10		-5		2.5

		-5		-2.5		3.75

		0		0		5

		5		2.5		6.25

		10		5		7.5

		15		7.5		8.75

		20		10		10





Nullpunkt

		0

		0

		0

		0

		0

		0

		0

		0

		0



Messweg

Ausgangsspannung

0

0

0

0

0

0

0

0

0



Nullpunkt eng

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0



c

UA Soll

UA Ist

Messweg

Ausgangsspannung

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



Phase

		

		Weg						0-10V

		-20		-10		-9		0

		-15		-7.5		-6.5		1.25

		-10		-5		-4		2.5

		-5		-2.5		-1.5		3.75

		0		0		1		5

		5		2.5		3.5		6.25

		10		5		6		7.5

		15		7.5		8.5		8.75

		20		10		11		10

		Weg

		-20		-10		0

		-15		-7.5		1.25

		-10		-5		2.5

		-5		-2.5		3.75

		0		0		5

		5		2.5		6.25

		10		5		7.5

		15		7.5		8.75

		20		10		10





Phase

		



c

UA desired

UA real

Displacement

Output voltage



Phase eng

		



Displacement

Output voltage



Empfindl.

								Speise		Mess

						Bogenmaß		Sin		Sin

				0		0.00		0.00		-0.52

				20		0.35		0.34		-0.28

				40		0.70		0.64		-0.00

				60		1.05		0.87		0.27

				80		1.40		0.98		0.51

				100		1.75		0.98		0.69

				120		2.09		0.87		0.79

				140		2.44		0.64		0.79

				160		2.79		0.34		0.69

				180		3.14		0.00		0.52

				200		3.49		-0.34		0.28

				220		3.84		-0.64		0.00

				240		4.19		-0.87		-0.27

				260		4.54		-0.98		-0.51

				280		4.89		-0.98		-0.69

				300		5.24		-0.87		-0.79

				320		5.59		-0.64		-0.79

				340		5.93		-0.34		-0.69

				360		6.28		-0.00		-0.52





Empfindl.

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0



Speisespg.

Messspg.

Spannung

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



engEmpfindl. 

								Speise		Mess

						Bogenmaß		Sin		Sin

				0		0.00		0.00		-0.52

				20		0.35		0.34		-0.28

				40		0.70		0.64		-0.00

				60		1.05		0.87		0.27

				80		1.40		0.98		0.51

				100		1.75		0.98		0.69

				120		2.09		0.87		0.79

				140		2.44		0.64		0.79

				160		2.79		0.34		0.69

				180		3.14		0.00		0.52

				200		3.49		-0.34		0.28

				220		3.84		-0.64		0.00

				240		4.19		-0.87		-0.27

				260		4.54		-0.98		-0.51

				280		4.89		-0.98		-0.69

				300		5.24		-0.87		-0.79

				320		5.59		-0.64		-0.79

				340		5.93		-0.34		-0.69

				360		6.28		-0.00		-0.52



US

UM2

UM1



engEmpfindl. 

		



Speisespg.

Messspg.

Spannung



opt_Einstellung

		

				Weg

				-20		-10		-6.67

				-15		-7.5		-5.00

				-10		-5		-3.33

				-5		-2.5		-1.67

				0		0		0.00

				5		2.5		1.67

				10		5		3.33

				15		7.5		5.00

				20		10		6.67



US

UM2

UM1



opt_Einstellung

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0



UA Soll

UA Ist

Messweg

Ausgangsspannung

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



eng opt_Einstellung 

		

				Weg

				-20		-10		-6.67

				-15		-7.5		-5.00

				-10		-5		-3.33

				-5		-2.5		-1.67

				0		0		0.00

				5		2.5		1.67

				10		5		3.33

				15		7.5		5.00

				20		10		6.67





eng opt_Einstellung 

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0



UA desired

UA real

Displacement

Output voltage

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



		

						-50		-45		-40		-35		-30		-25		-20		-15		-10		-5		0		5		10		15		20		25		30		35		40		45		50

				Kurve 1		0.5		0.4		0.46		0.48		0.49		0.48		0.4		0.27		0.14		0.03		0		0		-0.02		-0.06		-0.12		-0.25		-0.31		-0.35		-0.33		-0.2		0

				Kurve 2		0.18		0.112		0.204		0.256		0.298		0.32		0.272		0.174		0.076		0.002		0		0.032		0.044		0.036		0.008		-0.09		-0.118		-0.126		-0.074		0.088		0.32

				Kurve 3		0.083		0.015		0.107		0.159		0.201		0.223		0.175		0.077		-0.021		-0.095		-0.097		-0.065		-0.053		-0.061		-0.089		-0.187		-0.215		-0.223		-0.171		-0.009		0.223

				Kurve 4		0		-0.075		0.01		0.055		0.09		0.105		0.05		-0.055		-0.16		-0.245		-0.25		-0.225		-0.22		-0.235		-0.27		-0.375		-0.41		-0.425		-0.38		-0.27		0

				Verschiebung in y-Richtung

						-50		-45		-40		-35		-30		-25		-20		-15		-10		-5		0		5		10		15		20		25		30		35		40		45		50

				Kurve 2		0.18		0.112		0.204		0.256		0.298		0.32		0.272		0.174		0.076		0.002		0		0.032		0.044		0.036		0.008		-0.09		-0.118		-0.126		-0.074		0.088		0.32

				Kurve 3		0.083		0.015		0.107		0.159		0.201		0.223		0.175		0.077		-0.021		-0.095		-0.097		-0.065		-0.053		-0.061		-0.089		-0.187		-0.215		-0.223		-0.171		-0.009		0.223

				Drehung

						-50		-45		-40		-35		-30		-25		-20		-15		-10		-5		0		5		10		15		20		25		30		35		40		45		50

				Kurve 1		0.5		0.4		0.46		0.48		0.49		0.48		0.4		0.27		0.14		0.03		0		0		-0.02		-0.06		-0.12		-0.25		-0.31		-0.35		-0.33		-0.2		0

				Kurve 2		0.18		0.112		0.204		0.256		0.298		0.32		0.272		0.174		0.076		0.002		0		0.032		0.044		0.036		0.008		-0.09		-0.118		-0.126		-0.074		0.088		0.32





		



Kurve 2

Kurve 3

Messweg in %

Linearitätsfehler in % vom Endwert



		



Kurve 1

Kurve 2

Messweg in %

Linearitätsfehler in % vom Endwert



		



Kurve 1

Messweg in %

Linearitätsfehler in % vom Endwert



		



Kurve 2

Kurve 4

Messweg in %

Linearitätsfehler in % vom Endwert



		

						-50		-45		-40		-35		-30		-25		-20		-15		-10		-5		0		5		10		15		20		25		30		35		40		45		50

				Graph 1		0.5		0.4		0.46		0.48		0.49		0.48		0.4		0.27		0.14		0.03		0		0		-0.02		-0.06		-0.12		-0.25		-0.31		-0.35		-0.33		-0.2		0

				Graph 2		0.18		0.112		0.204		0.256		0.298		0.32		0.272		0.174		0.076		0.002		0		0.032		0.044		0.036		0.008		-0.09		-0.118		-0.126		-0.074		0.088		0.32

				Graph 3		0.083		0.015		0.107		0.159		0.201		0.223		0.175		0.077		-0.021		-0.095		-0.097		-0.065		-0.053		-0.061		-0.089		-0.187		-0.215		-0.223		-0.171		-0.009		0.223

				Graph 4		0		-0.075		0.01		0.055		0.09		0.105		0.05		-0.055		-0.16		-0.245		-0.25		-0.225		-0.22		-0.235		-0.27		-0.375		-0.41		-0.425		-0.38		-0.27		0

				Verschiebung in y-Richtung

						-50		-45		-40		-35		-30		-25		-20		-15		-10		-5		0		5		10		15		20		25		30		35		40		45		50

				Graph 2		0.18		0.112		0.204		0.256		0.298		0.32		0.272		0.174		0.076		0.002		0		0.032		0.044		0.036		0.008		-0.09		-0.118		-0.126		-0.074		0.088		0.32

				Graph 3		0.083		0.015		0.107		0.159		0.201		0.223		0.175		0.077		-0.021		-0.095		-0.097		-0.065		-0.053		-0.061		-0.089		-0.187		-0.215		-0.223		-0.171		-0.009		0.223

				Drehung

						-50		-45		-40		-35		-30		-25		-20		-15		-10		-5		0		5		10		15		20		25		30		35		40		45		50

				Graph 1		0.5		0.4		0.46		0.48		0.49		0.48		0.4		0.27		0.14		0.03		0		0		-0.02		-0.06		-0.12		-0.25		-0.31		-0.35		-0.33		-0.2		0

				Graph 2		0.18		0.112		0.204		0.256		0.298		0.32		0.272		0.174		0.076		0.002		0		0.032		0.044		0.036		0.008		-0.09		-0.118		-0.126		-0.074		0.088		0.32





		



Graph 2

Graph 3

Displacement in %

Linearity error in % FSO



		



Graph 1

Graph 2

Displacement in %

Linearity error in % FSO



		



Graph 1

Displacement in %

Linearity error in % FSO



		



Graph 2

Graph 4

Displacement in %

Linearity error in % FSO




_1571735058.doc
[image: image1.png]






_1563712960.xls
Diagramm1

		-20		-20

		-15		-15

		-10		-10

		-5		-5

		0		0

		5		5

		10		10

		15		15

		20		20



UA Soll

UA Ist

-10

-9

-7.5

-6.5

-5

-4

-2.5

-1.5

0

1

2.5

3.5

5

6

7.5

8.5

10

11



Nullpunkt

		

		Weg		UA Soll		UA Ist		0-10V

		-20		-10		-9		0

		-15		-7.5		-6.5		1.25

		-10		-5		-4		2.5

		-5		-2.5		-1.5		3.75

		0		0		1		5

		5		2.5		3.5		6.25

		10		5		6		7.5

		15		7.5		8.5		8.75

		20		10		11		10

		Weg		UA Ist		UA Soll

		-20		-10		0

		-15		-7.5		1.25

		-10		-5		2.5

		-5		-2.5		3.75

		0		0		5

		5		2.5		6.25

		10		5		7.5

		15		7.5		8.75

		20		10		10





Nullpunkt

		0

		0

		0

		0

		0

		0

		0

		0

		0



0

0

0

0

0

0

0

0

0



Phase

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0



UA Soll

UA Ist

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



Empfindl.

								Speise		Mess

						Bogenmaß		Sin		Sin

				0		0.00		0.00		-0.24

				20		0.35		0.34		-0.00

				40		0.70		0.64		0.24

				60		1.05		0.87		0.45

				80		1.40		0.98		0.61

				100		1.75		0.98		0.69

				120		2.09		0.87		0.69

				140		2.44		0.64		0.61

				160		2.79		0.34		0.45

				180		3.14		0.00		0.24

				200		3.49		-0.34		0.00

				220		3.84		-0.64		-0.24

				240		4.19		-0.87		-0.45

				260		4.54		-0.98		-0.61

				280		4.89		-0.98		-0.69

				300		5.24		-0.87		-0.69

				320		5.59		-0.64		-0.61

				340		5.93		-0.34		-0.45

				360		6.28		-0.00		-0.24
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0
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0
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0
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0

0

0

0

0

0

0

0

0

0

0

0
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				Weg		UA Soll		UA Ist

				-20		-10		-6.67

				-15		-7.5		-5.00

				-10		-5		-3.33

				-5		-2.5		-1.67

				0		0		0.00

				5		2.5		1.67

				10		5		3.33

				15		7.5		5.00

				20		10		6.67
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		0		0

		0		0
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UA Ist

0
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