METRIX

TXR/TXA TRENDSETTER

Installation Manual

OVERVIEW

The TXR/TXA series of transmitters consists
of two systems, the TXR, Radial Vibration
Transmitter System and the TXA, Thrust
Transmitter System. Both systems contain
three parts — a proximity probe, a matched
extension cable and a transmitter. Both
systems provide a 4 to 20 mA current loop
output signal.

The TXR Vibration Transmitter System mea-
sures the radial vibration of a shaft or other
part of a machine in relation to the location
of the probe tip.

The following equation represents the
relationship between the vibration and the
loop current.

Vibration= (Current (mA)-4) x (Full Scale Range)

16

The TXA Axial Thrust Transmitter System
measures the distance between the target
and the probe tip. The following equation
represents the relationship between the tar-
get’s relative position and the loop current.

Absolute Distance= (Current (mA) - 4) x (Range)+ 20

16

Relative to 50 mil gap = (Current (mA) - 12) x (Range / 2)
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For 5mm & 8mm probes range = 60 mils
and 11 mm probes range = 140 mils

Both transmitters provide a voltage propor-
tional to the distance between the target
and the probe tip. This voltage is available



as a buffered output on the BNC connector for use when gapping the probe and for diagnos-
tic purposes. You may apply this voltage to any battery-powered or ground isolated instru-
mentation with a 1 MQ or greater input impedance.

The amplitude of the output signal is +200 mV/ mil. The amplitude of a system using an 11
mm probe is 100mV/mil.

The Dynamic Output signal is buffered however, due to the limited current available on the
loop; the DYNAMIC OUTPUT reading will be attenuated by instrumentation with an input
Impedance of less than 1 MQ, see Graph 1.

RECEIVING, INSPECTING, AND HANDLING THE SYSTEM

The probe, extension cable, and transmitter are shipped as separate units and must be
interconnected at the installation site by the user. Carefully remove all equipment from the
shipping containers and inspect it for shipping damage. If shipping damage is apparent, file a
claim with the carrier and submit a copy to Metrix Instrument Co. Include part numbers and
serial numbers on all correspondence. If no damage is apparent and the equipment is not
going to be used immediately, return the equipment to the shipping containers and reseal
until ready for use. Store the equipment in an environment free from potentially damaging
conditions such as extreme temperature, excessive humidity, or a corrosive atmosphere.

INSTALLATION

1. For radial vibration measurements, mount the probe with its axis radial to the shaft with
its tip approximately .050” (1.25 mm) from the surface of the shaft. The probe tip must be
provided with sufficient clearance from surrounding metal to prevent an erroneous output.
As a minimum, the clearance diameter should be .63” (16 mm) for the full length of the
probe tip. For an 11mm probe, the minimum clearance should be .88” (22mm). See Figure
1. For exact gapping procedure see the section concerning calibration. To prevent cross-feed
between two probes mounted in the same vicinity, at least 1” (25 mm) spacing between the
probe tips should be maintained. See Fig. 2 & 3.

2. For position (thrust) measurements, mount the probe with its axis parallel to the shaft and
with its tip approximately .050” (1.25 mm) from the end of the shaft. For 11mm diameter
probes, this distance is approximately .090”. See the section concerning calibration for exact
gapping procedure. To prevent cross-feed between two probes mounted in the same vicin-
ity, at least 1” (25 mm) spacing between the probe tips should be maintained. For 11mm
probes, this distance is approximately 2” (50mm).

3. The probe can be mounted in a simple bracket, such as the Model 7646, in a tapped hole
in the bearing cap or by means of a Model 5499 Probe Housing. The latter arrangement pro-
vides an easy way to adjust the probe air gap, especially where the target is some distance
from the outside surface of the machine.

4. When inserting the probe through the machine case or bearing cap, the signal voltage
may vary widely before the proper gap is obtained. Therefore, be sure the gap is within .07”
(1.8 mm) of the target before attempting to set the gap electrically. If possible, set the probe
gap while the machine is shutdown, to avoid the danger of damaging the probe in the event
that it touches the shaft.
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5. Connect the probe to the transmitter using the proper coax extension cable. The standard
probe configurations are shown on page 14. Do not change the length of the extension cable
from the system, as such action will adversely affect the calibration and linearity. If a con-
nector must be replaced, the overall length of the cable can be reduced by 2” without harm.
Insulate the probe connector/extension cable connector junction with the Metrix 8973 con-
nector insulator.

INSTALLATION DRAWINGS
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MOUNTING THE TRANSMITTER

Mount the transmitter in a suitable enclosure in a location that is compatible with its
environmental specifications. Refer to page 10 for the environmental specifications for the
transmitter. The transmitter comes as a DIN rail mount. The below drawing shows the unit
with the optional flat base mounting plate, part number 9647.

OUTLINE & DRAWINGS
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Route the extension cable using the following guidelines:

e Check that the Transmitter, extension cable, and probe belong to the same system.

e Secure the extension cable to supporting surfaces or place in conduit. Make certain the
cable is not kinked, scraped, nor bent beyond the minimum recommended radius of 1”.

e Secure coaxial connectors between the extension cable and the proximity probe. Con-
nection should be “finger tight” with an additional quarter turn using an open ended
9/32” wrench or equivalent.
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o Insulate the connection between the probe lead and the extension cable by wrapping
the connector with Teflon tape.

Connect the field wiring (up to 16 AWG) in accordance with the appropriate diagrams on fol-

lowing page. The minimum power supply voltage is 17 V plus 1 volt for each 50 ohms of loop

resistance. See Graph 1.
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Graph 1: Trendsetter Maximum Loop Resistance

INTRINSICALLY SAFE INSTALLATION IN HAZARDOUS LOCATIONS

Intrinsically Safe
sp® Class I, Div. 1, Groups A, B, C, D
Temp Code T4 (—40°C < Ta £ +85°C)

Connect the field wiring in accordance with Metrix drawing 9688 (page 1) for CSA Class I,

Div 1 installations. The transmitter requires a minimum of 17 VDC for proper operation. The
voltage drop across the specified zener barriers on the installation drawings with a 20 mA
loop current is 8.1 VDC. The minimum loop power supply voltage required is 25.1 VDC plus 1
volt for each 50 ohms of loop resistance. The maximum loop power supply voltage that may
be applied to the safety barrier is 26 VDC. Therefore, the maximum loop resistance with a 26
VDC supply is 45 ohms.

Example: Single wire resistance = 5 ohms

Resistance of receiver = 50 ohms

Total loop resistance = 55 ohms

Minimum supply voltage = 55 (1V/50 ohms) + 25.1 V = 26.2 VDC
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WIRING DIAGRAMS

Signal may be grounded al
e poind of 1M ungrolnded

[- ]

Receiver

Transmitter 2

I
Transmitter Receiver
Frobe + 1
Power I -
Supply +
= Receiver
2

Signal may be grounded al
one paint or lsft ungrounded

Permanent wiring connection to the Dynamic Signal BNC connector is not allowed under the
intrinsic safety certification requirements.

METRIX

DOC #M9671  REV M (July 2017) Page 8 of 14



SPECIAL CONDITIONS OF SAFE USE (INTRINSICALLY SAFE)
Transmitter is certified as a component only and must be installed in a suitable enclosure accept-
able to local authorities.

Field wiring from the safe area to the transmitter must conform with the local electrical code. The
transmitter provides a non-sparking circuit to probe and extension cable, which therefore require
no further electrical protection.

Do not use Dynamic Signal BNC connector unless area is known to be non-hazardous.
The transmitter is not capable of withstanding the insulator test required by Clause 6.4.12 of
EN50020:2002. This must be taken into account when installing the transmitter.

INPUT/OUTPUT PARAMETERS (INTRINSICALLY SAFE)
Terminals marked “POWER"

U, =28V
I =93mA
P, =0.66W
C = 18nF
L =0uH

External Probe Connector, J1 marked “PROBE”

CSA Parameters
- =5.36V
Disc =3.61mA
C, =512uF
L, = 1000uH
P, =19.4mW
METRIX
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NON-INCENDIVE INSTALLATION IN HAZARDOUS LOCATIONS

Non-Incendive
s P® Class I, Div. 2, Groups A, B, C, D
c us Temp Code T4 (-40°C<Ta<+85°C)

Connect the field wiring in accordance with Metrix drawing 9688 (page 2) for CSA Class |, Div
2 installations. Transmitter is certified as a component only and must be installed in a suitable
enclosure acceptable to local authorities. Field wiring from the safe area to the transmitter
must conform with the local electrical code. The transmitter provides a non-incendive circuit
to probe and extension cable, which therefore require no further electrical protection. Do not
use Dynamic Signal BNC Connector unless area is known to be non-hazardous.

CALIBRATION AND SIGNAL ANALYSIS

1. Each transmitter has been factory calibrated for use with the probe type and extension cable
specified using a 4140 steel target material. The full scale 20 mA output (SPAN) is factory set to the
full scale value indicated on the nameplate. Probes and extension cables of the same type may be
exchanged with a maximum error of + 12% without recalibration of the transmitter. For maximum
accuracy, calibrate the transmitter with the probe and cable to be used.

CAUTION: Do not connect test equipment or
cables to the transmitter unless the area has

been determined to be non-hazardous.

2. The Dynamic Output jack (BNC) is a buffered output from the transmitter. The probe gap
can be set “electrically” to the center of its measurement range by observing the DC output
voltage at the BNC connector with an isolated meter. Adjust the probe gap to obtain 10

VDC, which corresponds to a gap of approximately .050” (1.25 mm). Once a 10VDC read-
ing is obtained, it is recommended that power to the transmitter be cycled. This can be
accomplished easily by disconnecting the terminal block at the transmitter. If the reading
changes significantly, adjust the probe to obtain a 10 VDC reading. The preferred static gap
range for TXR units is .035” to .050”. This corresponds to a gap voltage of 7.5 VDC to 10 VDC.
Note that for 11 mm probes, the voltage is 9 VDC.

3. The use of a ground isolated instrument or signal isolator is highly recommended. The me-
ter, oscilloscope or analyzer used to measure the gap voltage or to observe the vibration signal
(DYNAMIC OUTPUT) must have and input impedance of one megohm or greater. The output
impedance of the DYNAMIC OUTPUT is 10,000 ohms. Use of a measuring instrument with an
input impedance of less than one megohm will introduce a measurement error. See Graph 2.

3a. TXR Units: During normal operation with vibration input, the transmitter current output
is linearly proportional to the full scale vibration range between 4 mA and 20 mA.

METRIX
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EXAMPLE:

Measured mA | Full Scale Vibration | Actual Vibration
<3.6 5.0 mils, pk-pk Probe Fault

4.0 5.0 mils, pk-pk 0.0 mils, pk-pk
12.0 5.0 mils, pk-pk 2.5 mils, pk-pk
20.0 5.0 mils, pk-pk 5.0 mils, pk-pk

3b. TXA Units: The transmitter current output is linearly proportional to the probe gap (posi-
tion) between 4 mA and 20 mA.

Example: A current of 12 mA represents a probe position of:
(12 mA -4 mA /16 mA) x 60 + 20 = (0.5 x 60) + 20 = 50 mils.

To verify the correct operation of the position transmitter, the output current should be:

Low Check Point High Check Point
30 mils (0.75 mm) = 6.65 mA 70 mils (1.75 mm) = 17.35 mA

points. Tolerance is + 0.15 mA. It is recommended that an out-of-

@ NOTE: Check points are 10 mils inside of specified range end
tolerance transmitter be returned to the factory for recalibration.

Attenuation of Trendsetter Buffered Output due to Load Resistance
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Buffered Qutput Frequency Response vs. Cable Length
Assuming Cable Capacitance of 47 pF/Ft
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Graph 3

4. The transmitter cannot be repaired in the field and must be replaced by an equivalent
unit. The transmitter is not to be exposed to dust conditions.

5. The transmitter should not be installed where it may be subjected to mechanical and
excessive thermal stresses or where it may be attacked by existing or foreseeable aggressive
substances.

6. The transmitter must be installed such that its terminals are protected to at least IP20.

7. The apparatus enclosure is made from plastic which must be protected from impact and
friction.

8. Installer must perform a risk assessment in accordance with Clause 10 of EN60079-25 and
install lightning protection arresters as deemed necessary.

ENVIRONMENTAL SPECIFICATIONS

Unless otherwise noted, all specifications are specified at 21°C (70°F), +24 VDC power sup-
ply, gap set to 1.27 mm (50 mils) and using Metrix AISI 4140 steel target.

Operating Temperature Range:
-40°C to 85°C (-40°F to 185°F)

Operating Humidity Range:
95% non-condensing, external environmental protection is required.

METRIX
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Power Requirements:
e 17 to 30 VDC with a maximum start up current of 20 mA (-40°C to 85°C)
* Maximum loop resistance is determined by R =50 (VS—17) ohms

Frequency Response:
e 5 Hz to 5 kHz +0, -3 dB pk-pk vibration (TXR)
e 0 Hz to 20 Hz +0, -3 dB position (TXA)

Linear Range:
® 0.5t0 2.0 mm (20 to 80 mils); (8 mm probe)
¢ 0.5t0 4.0 mm (20 to 160 mils); (11 mm probe)

Buffered Output:

e 7.87 V/mm (200 mV/mil) +/- 5% when calibrated as a system, +/- 12% including inter-
changeability error when measured in 0.25 mm (10 mils) increments over the linear range.
® 3.94 V/mm (100 mV/mil) +/- 5% for 11 mm probes when calibrated as a system, +/- 12%
including interchangeability error when measured in 0.25 mm (10 mils) increments over the
linear range.

e 0 Hzto 3 kHz +0, -3 dB

NOTE: This must be taken into account
when installing the transmitter.

4-20 mA Output:

4 mA +/- 0.1 mA with no input vibration

4 mA +/- 0.2 mA @ -40°C to 85°C with no input vibration

20 mA +/- 0.5 mA @ -40°C to 85°C with full scale input vibration
< 3.6 mA indicates “Not OK” condition

Hazardous Area Ratings
e  CSA Certified
Intrinsically Safe, Class I. Div. 1, Groups A, B, C & D, Temp Code T4

Non-Incendive, Class I. Div. 2, Groups A, B, C& D

METRIX
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ENVIRONMENTAL INFORMATION

This electronic equipment was manufactured according to high quality stan-
dards to ensure safe and reliable operation when used as intended. Due to its
nature, this equipment may contain small quantities of substances known to be
hazardous to the environment or to human health if released into the environ-
ment. For this reason, Waste Electrical and Electronic Equipment (commonly
known as WEEE) should never be disposed of in the public waste stream. The
“Crossed-Out Waste Bin” label affixed to this product is a reminder to dispose of this product
in accordance with local WEEE regulations. If you have questions about the disposal pro-
cess, please contact Metrix Customer Services.

info@metrixvibration.com

www.metrixvibration.com

8824 Fallbrook Dr. Houston, TX 77064, USA

Tel: 1.281.940.1802 e Fax: 1.713.559.9421

After Hours (CST) Technical Assistance: 1.713.452.9703
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