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1.1

1.2

1.3

Section 1 - MXT Transmitter

Introduction
The Brookfield Model MXT Transmitter is a highly versatile transmitter that processes the
fluid viscosity signal from any model AST Viscosity Sensor.

The system shown in Figure 1-1 can be used in a variety of industrial applications where
the viscosity of chemicals, coatings, inks, and many other process fluids must be monitored.

Features and Benefits
The MXT Transmitter incorporates the following features:

» Easy start-up and operation

* Instantaneous response

* Wide viscosity range

» Multiple output signal options

* \ersatile and easy to Use

» ¢St, cP, Cup-Sec viscosity readings
» Read/write stability parameters

» Error/status messages

» Optional dry contact relays

The MXT is offered in models as follows. The MXT can also be used as a direct replacement
for all AST-100T and AST-100D model Transmitters used on AST-100 /101 /102 viscosity
control systems.

MXT Model Number Naming Convention

FMXTS101A2A1XX
L Hardware Calibration (1-Standard, 2-High Visc, 3-Jossi)
L Enclosure Type (X-N/A, A-N4, B-N7, C-ATEX)
Form (1-Stand-alone, 2-Enclosure Assembly)
Voltage (A-VAC, D-VDC)
Transmitter Quantity (1 to 6)
Configuration (10-Standard, 11-1/0 Relay)
Model
Top-Level Prefix

Specifications
Table 1-1: VAC Transmitter Specifications

Qty of MXT Transmitters 1-2 34 5-6

Maximum Power Consumption 40 VA 80 VA 120 VA

Input Fuse Rating * 1A 2A 4A

Input Voltage 85-264 VAC

Input Line Frequency 47-63 Hz

& * Both L1 and L2 terminal blocks are provided with 5x20 mm, Slow Blow (Time Delay) fuses. Replace with equivalent.
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Table 1-2: VDC Transmitter Specifications

Maximum Current 1A per MXT
Input Voltage 18-30 VDC

Table 1-3: Enclosure Specifications

NEMA Type 4
(IP 66 Equivalent)
Operating Temperature Range 32°F to 122°F (0°C to 50°C)
Relative Humidity Range 20-80% Non-condensing

Enclosure Type

Table 1-4: Optional Relay Specifications

Relay Type Dry Contact Relay (SPDT)
Voltage Range 5-30 VDC or 5-250 VAC
Maximum Current 2A

Lamp Load 30 WDC/200WAC
LED Green when Closed

1.4 MXT Electronics User Interface Description (Refer to Figure 1-1)

USB
Micro-USB B port for reading viscosity and temperature. Communication parameters
are the same as the RS-232 output.

SD Card
The viscometer sensor calibration data is available on a replaceable Mirco-SD Card.
If the sensor is replaced, carefully insert the Micro-SD Card with the new calibration
data (if not using a sensor with integrated EEPROM).

Dip Switches
Switch Position RS-485 Modbus RTU CAN
Baud Rate [bps] Bit Rate [kbps]
L 9600 125
H 38400 250
Rotary Switches

RG - 4-20 mA Output Range (refer to Appendix C)
ID 1 - Modbus Slave/CAN Node ID - Digit #1
ID 0 - Modbus Slave/CAN Node ID - Digit #2

Examples:
Required ID#: 01 Required ID#: 30
ID 1 Switch: 0 ID 1 Switch: 1
ID 0 Switch: 1 ID 0 Switch: E

See Appendix D for decimal to hexadecimal conversions.
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Status LEDs
(P) Power LED - Solid green when power is on and self-test is passed. Showing green/
red for in progress self-test. Solid red if self-test failed.

(V) Viscosity Range LED - Solid green when viscosity 4-20 mA output is <20 mA. Solid
red when viscosity 4-20 mA output is >/= 20 mA

(T) Temperature LED - Solid green when RTD OK and in range. Solid red if disconnected.
Orange when connected but out of range.

(C) Communication LED - Green for receive. Red for sending.

(R) Remote Sensor Status LED - Solid green when probe is found. Blinking green for
in progress connecting to probe. Solid red if no probe is detected.

Relay LEDs (Optional model which includes 2 Relay outputs)
RLY 1 & 2 LEDs - Solid green when relay contact is closed.
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Figure 1-1: User Interface
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1.5

1.6

1.7

Safety Procedures

Hazardous voltages present. Disconnect mains voltage before servicing.

This instrument must be properly earth grounded to guard against personal
injury and electronics failure!

If this instrument is used in a manner, not specified by the manufacturer, the
protection provided by this instrument may be impaired.

This instrument is not intended for use in a potentially hazardous environment.

In case of emergency, remove the power to the unit

>k bbb

The safety of any system incorporating the equipment is the responsibility of
the assembler of the system.

NOTE: This transmitter is not intended for outdoor use.

Certification Approvals and Conformity
The MXT transmitter has been tested and is certified to the following CE standards:

Emissions - EN 55011:2009+A1:2010 Class A for radiated and mains conducted
emissions.

Immunity - EN 61326-1:2013 Immunity for industrial and light industrial
equipment.

Safety (Low Voltage Directive) - EN 61010-1:2010
Safety requirements for electrical equipment
for measurement, control, and laboratory use.
Part 1: General requirements.

For a CE Declaration of Conformity, please contact a sales representative and request a
copy for your records.

WARNING: Compliance may be compromised if the unit is not installed as specified in
the manual.

Operating Ranges

Viscosity range: 2 to 3,300 cSt (1 to 12,000 cSt available)
Temperature range: -20°C to 120°C (-4°F to 248°F), up to 200°C (392°F) available

Note: Both the temperature and viscosity noted above are limited by the AST-100
viscometer chosen. Please review the AST-100 instrument specification sheet for
more details and limitations.
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2.1

2.2

Section 2 - Installation

Electrical Connections
The MXT Transmitter requires the following to operate:

Table 2-1: MXT VDC Utilities

Input Voltage 18-30 VDC
. Ground
Input Wiring +24 VDC -24VDC (Earth)
MXT Terminal .
Block Connections b L =
Table 2-2: MXT VAC Utilities
Input Voltage 85-264 VAC
Input Frequency 47-63 Hz
Inout Wirin L1 Hot L2 Ground
P 9 (Live) (Neutral) (Earth)
MXT Terminal
Block Connections L1 L2 5

Transmitter Installation

The MXT Electronics are designed to be small in size and installed onto a standard DIN
rail. The MXT Electronics are housed in an open type enclosure. It is required that you
install the electronics in a housing, cabinet, or electric control room.

The MXT Electronics are designed for natural convection cooling. For proper cooling, you
must mount the electronics vertically as shown in Appendix A and provide a clearance
of at least 1 in (25 mm) above and below the device. Also, allow at least 1 in (25 mm)
of depth between the front of the module and the inside of the enclosure. If mounting
multiple Electronics on the same DIN rail, clearance for cooling is not necessary between
each module.

To remove the MXT Electronics from the DIN rail, take a flat bladed screwdriver and insert
the tip into the latch hole. Pull the spring-loaded latch down and away from the DIN rail
while rotating the module off the DIN rail. Refer to Figure 2-1.

& Caution: Electrostatic discharge can damage the MXT Electronics. Ensure that
you are properly grounded prior to touching the electronics.

Warning: Installation or removal of the MXT Electronics with the power applied could
cause electric shock or damage to the equipment. Always follow appropriate
safety precautions and ensure that power is disabled before attempting to
install or remove the equipment.

Transmitter models which include an enclosure should be mounted in a vertical position
for proper cooling of internal electronic components. Ensure that the wall of the mounting
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surface can support the weight of the transmitter safely. The transmitter enclosure have

the following size and weight specifications:

Table 2-3: Transmitter Enclosure Specifications

MXT Transmitter| Heightin Width in Depth in Weight Ib
Qty [mm] [mm] [mm] [kdl
1-2 7 7 6.7 9
[178] [178] [117] [4.1]
3.4 10 8.5 6.7 14
[254] [216] [170] [6.4]
5.6 12 10 6.7 20
[305] [254] [172] [9.1]

See Appendix A: Mounting & Clearance Drawings for mounting hole locations and size.

Note: The MXT Electronics Enclosuresare NOTAPPROVED foruse in hazardous areas.

Rilile

AMETEK Brookfield

Figure 2-1: Electronics Removal
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2.3

Wiring Connections
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Figure 2-2: Power, Viscosity, Temperature, Relay Terminal Blocks
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Viscosity Sensing Probe Hook-Up

There are nine wires and a Sensing Cable Ground/Shield coming from the Viscosity
Sensor to the electronic enclosure. The Viscosity Probe Terminal Blocks are labeled
S+, S-, E+ and E-. The RTD Terminal Blocks are labeled R1, R2, B1, and B2. Figures
2-2 and 2-3 show the connections. The Sensing Cable Ground/Shield wire can be
connected to the + terminal block or terminated to the Panel Ground Stud. Refer to

Figure 2-3.

Note:

AMETEK Brookfield

R1 R2 B1 B2

M

PROBE TEMPERATURE

MXT (1/0)

Page 13

The sensing cable should not be installed through the same conduit as line
voltage. Use separate conduit. Do not run cable past line voltage terminals.
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TERMINAL CONNECTIONS
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/ COVER REMOVED

INTERNAL EARTH
GROUNDING LUG

EXTERNAL
EQUIPOTENTIAL
BONDING LUG

Q] )

VPV1-105; AST-395 ELECTRONICS
PROBE JOSSI PROBE 9-WIRE CAB)I(.E 10-WIRE CA):ZLE ENCLOSURE
VISCOSITY VISCOSITY
RED RED RED RED (PAIR 3) S+
WHITE YELLOW WHITE WHITE (PAIR 3) S-
YELLOW WHITE YELLOW YELLOW (PAIR 5) E+
BLACK BLACK BLACK WHITE (PAIR 5) E-
TEMPERATURE TEMPERATURE
RED BLUE PURPLE ORANGE  (PAIR4) R1
RED BLUE ORANGE WHITE (PAIR 4) R2
BLACK/BROWN BROWN BLUE BROWN (PAIR 2) B1
BLACK BROWN BROWN WHITE (PAIR 2) B2
EEPROM EEPROM
VIOLET VIOLET N/A WHITE (PAIR 1) EE
GROUND GROUND
GREEN GREEN GREEN BLACK (PAIR 1) +
MUST BE SEALED
WITHIN 18" (46 cm)
1/2-14 NPT
(FOR ATEX, CONDUIT MUST
BE SEALED AT ENCLOSURE)
NOTE: Installation must comply with local regulatory electrical requirements.
Attention must also be given to proper cable and connection/gland specifications.
NOTE: Negative terminal is earth grounded and max. impedance is 1000 Q.
Figure 2-3: Terminal Connections
AMETEK Brookfield Page 14
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Figure 2-4: Output Terminal Blocks

RS-232 Output

The RS-232 Ouput Terminal Blocks are labeled RX, TX, SGand =

RX - Receive

> - Transmit

SG - Signal Ground
= - Earth Ground
USB/RS-232 Port Settings
Bits Per Second: 9600
Data Bits: 8
Parity: None
Stop Bits: 1
Hand-Shaking: None

RS-485 Modbus RTU Output

Format

V: 9999.99
Viscosity in

cstk

. Refer to Figure 2-4.

T: 120.0 <CR> <LF>
Temperature in

°C

The RS-485 Ouput Terminal Blocks are labeled D+, D-, SG and =

D+ - +
D- - -
SG - Signal Ground

= Earth Ground

AMETEK Brookfield Page 15
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Protocol: MODBUS RTU
Baud Rate: 9600 / 38400 (switchable) (Default setting 9600, Low/High switch in
left position)

Data Bits: 8
Parity: None
Stop Bits: 1

NOTE: See Appendix E for Modbus Register Parameters.

4-20mA Output
The milliamp output Terminal Blocks are labeled T+, T- for the temperature output and
V+, V- for the viscosity output. See Appendix C for settings. Refer to Figure 2-4.

& Caution: The 4-20mA outputs are active. Applying an external voltage
source will damage the electronics.

CAN Output
The CAN output Terminal Blocks are labeled CH, CL, and SG. Refer to Figure 2-4.
See Appendix F for CAN register parameters.

CH - CAN High
CL - CAN Low
SG - Signal Ground

Note: Connect line termination resistors at each end of the bus to minimize signal
reflection. The impedance of the termination should be 120 Q (5%, 1/4W max)
connected between terminal block CH and CL.

Optional Relays
The optional dry contact relay Terminal Blocks are labeled CM, NO and NC. Connections
can be made for either Normally Open or Normally Closed operation. Refer to Figure
2-2. See Appendix E for Modbus RTU register parameters.

Relay Switches 1 & 2
CM - Common

NO - Normally Open
NC - Normally Closed

2.4 Micro SD Card Installation/Removal
Follow ESD Guidelines (e.g. wear a grounded wrist strap) when you handle the SD Card.
Store the calibration SD Card in a conductive container.

& Caution: Electrostatic discharge can damage the MXT Electronics. Ensure
that you are properly grounded prior to touching the electronics.

Warning: Installation or removal of the MXT Electronics with the power applied could
cause electric shock or damage to the equipment. Always follow appropriate
safety precautions and ensure that power is disabled before attempting to
install or remove the equipment.

AMETEK Brookfield Page 16 Manual No. M16-5909-B1117



Before inserting a calibration SD Card, ensure that the MXT is powered down. Position
the SD Card so the the notch faces toward the LEDs (toward the bottom of the electronics
enclosure) and the copper contacts face away from the AMETEK Brookfield Logo (see
Figure 2-4). Gently press the SD Card into the spring loaded socket until it is fully seated.
A tamper-proof calibration seal is provided loose for application to the clear cover after
the installation is complete.

Warning: Do not apply excessive force when inserting the SD Card into the electronics.
This could cause damage to the Printed Circuit Board and/or the mating
socket.

For removal of the SD Card, take a small flat blade screwdriver and carefully press the
SD Card in the semi-circular cutout and then remove the screwdriver. The spring loaded
receptacle will push the SD Card up for removal.

SD CARD

COPPER CONTACT
NOTCH
Figure 2-5: Proper Insertion of SD Card
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3.1

3.2

Section 3 - Operation

Start-up Operation

Once installation is completed, applying power to the MXT Transmitter will automatically
transfer the probe data from the EEPROM to memory. Once this operation is complete,
the MXT will automatically begin measuring the viscosity of the sample.

The viscosity will be displayed on the User’s Display Meter, PLC or similar device. There
are no user adjustments required for normal operation. Should it be necessary to adjust
the output range, refer to Appendix C for the correct position of the range switch (RG)
located on the front User Interface.

Note: Adjustment of the Range Select (RG) will only scale the 4-20mA Viscosity Output.

Temperature range and RS-232 and RS-485 outputs are automatically scaled within the
electronic circuitry.

CAN Protocol Operation

Overview
The MXT provides a CAN interface through which parameters can be adjusted and
values are reported. Besides viscosity in centiStokes (cSt), the device automatically
reports viscosity in cup-seconds (cup-sec) and centiPoise (cP), and temperature in
Celsius (°C).

Note: See Appendices E & F for details of all commands referred to in the following
description, as well as error and status information.

Modes
The MXT powers up in the Pre-Operational Mode. In this mode, parameters can be
adjusted, but the device is not reporting data. Once the Master sets the MXT into
Operational Mode, the device begins reporting viscosity and temperature readings at
one second intervals. Parameters can also be adjusted while in the Operational Mode.

Transmit Process Data Objects (TPDOs)
During Operational Mode, by default, the device sends 4 TPDOs each second:
TPDO #0: Viscosity in cSt and Viscosity Status;
TPDO #1: Viscosity in cP and Viscosity Status;
TPDO #2: Viscosity in cup-sec and Viscosity Status;
TPDO #3: Temperature in °C and Temperature Status.

If desired, the Master can turn off TPDOs while the device is in Pre-Operational Mode.
If a TPDO is turned off, that data will not be reported when the device is switched to
Operational Mode. Power cycling the device resets all TPDOs to on.

AMETEK Brookfield Page 18 Manual No. M16-5909-B1117



3.3

RS-485 Modbus RTU & CAN Features

Viscosity Reading Stability

There are two parameters which are used to determine if the MXT viscosity readings
are Stable: Stability Criteria and Array Size. The Stability Criteria specifies how much
the readings can vary (max - min, in cSt) over a given amount of time. The Array Size
specifies this amount in time (sec). Since the readings are taken once per second,
Array Size also specifies how many points will be examined when determining stability.

The Array is emptied whenever the device is first powered up or the Array Size is
changed. The reading is not considered Stable until the Array is filled. Only after the
Array is full will the MXT calculate Stability. Both Full and Stable are recorded in the
Viscosity Status Bytes.

By default, the Stability Criteria is set to 500 cSt, and the Array Size is set to 60 sec.
Both parameters can be adjusted to reflect the typical behavior of the process fluid and
what is acceptable for the user’s process.

Viscosity in Centipoise

Density is used in the calculation of Viscosity in cP, using the following equation:

Vep = Vest * P | 1]

The factory default value for Density will be 0.9 g/cm3. The user will be warned that
they should set the Density value to the density of their process fluid, to make the VcP
readings more accurate.

Cup-Sec Conversion

The MXT can report Viscosity in cup-sec, according to the user’s chosen cup. In order
for the device to do this, the user must first calibrate the device to the specific cup and
process fluid. See Appendix G for a flowchart of the Cup Calibration process.

Before the user can perform a Cup Calibration, the readings must be Stable. If the user
sends a T2 value while the readings are not Stable, the MXT will report Cup Calibration
Error in the Viscosity Status. Once the readings are Stable, the user should set the
Cup Index to their cup type (see Appendix G). The user then takes a reading of the
process fluid using the specified cup, and sends this value to the device as T2.

As soon as the device receives a T2 value, it will take a corresponding V2 reading
(Viscosity in cSt). This will be the second point used in the 2-point calibration. The first
point is at Viscosity = 0 cSt. The T1 value will be calculated using the second degree
polynominal cSt/cup-sec conversion model, with the theoretical K and C values for the
chosen cup type (see Appendix G):

V=KT-C/T [i]

Setting V1 = 0 and solving for T1 gives:
T; = V(CIK)
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The V and T values from the theoretical point 1 and the measured point 2 are then
used in two instances of equation [i]:

V, =KT, - C/T,
V, =KT, - C/T,

Solving these simultaneous equations (with V1 = 0) gives:
Kag = (V2" To) / (T* - T4?)

Solving equation [i] for C gives:
Cog = (Ko™ T2 - (V2" T))

These adjusted K and C factors are then used to convert the cSt values of that particular
MXT to the cup-sec readings of the user’s specific cup and process fluid. Using the
quadratic equation to solve equation [i] for T (Vcup) gives:

chp = (VcSt + \/(VcStz + 4 * Kadj * Cadj)) / (2 * Kadj)

The MXT will perform these calculations as soon as a T2 value is received. Once the
Cup Calibration is successful, the MXT will record in the Viscosity Status Bytes that
the device is Calibrated.

If the cup being used is not one of the cups listed in Appendix G, the Custom Cup
option can be used. In order to use the Custom Cup option, the user needs to know
the K and C constants used in the above conversion model [i] for that cup. These
constants can usually be obtained from the manufacturer of the cup. These Kand C
values will be sent to the device as Kaust and Caust. Keust and Ceust Will be used as the
starting theoretical K and C in the above calibration process.

To perform a Cup Calibration using a Custom Cup, the Cup Index should be set to 0,
and the Kcust and Ccust value should be set, before the T2 reading is sent. If the user
sends a T2 value for a Custom Cup (Cup Index = 0), but either Kcust and Cecust are 0, the
MXT will report Cup Calibration Error in the Viscosity Status.

When the device is powered up, the Viscosity in cup-sec will read 0.0 until a Cup
Calibration is performed. Once a Cup Calibration is performed, the device will report
cup-sec values based on this calibration. If the device is power cycled, the cup-sec
readings will revert back to 0.0 unless the parameters were saved to non-volatile
memory.

Adjusting Application Parameters
The following parameters can be adjusted: Cup Index, Kcust, Ceust, T1, T2, Stability
Criteria, Array Size, and Density. Cup Index, Keust, Coust, T1 and T2 are used in the Cup
Calibration (see Cup-Sec conversion above). Stability Criteria and Array Size are used
to determine whether readings are Stable (see Viscosity Reading Stability above).

AMETEK Brookfield Page 20 Manual No. M16-5909-B1117



Density is used in the calculation of Viscosity in cP. It should be noted that, by default,
a Density of 0.9 g/cm? is used when converting Viscosity in ¢St to Viscosity in cP. If
the actual density of the liquid is significantly different than 0.9 g/cm?, the Viscosity in
cP readings will be inaccurate until the Density is adjusted to a more accurate value.

The new value of any adjusted parameter will be used by the device until it is powered
down. At power up, the device will revert to the parameter values in non-volatile memory.
If the user would like to change the default value of a parameter, so that the device
uses this value even after power cycling, they can do so by using the Parameter Save
command. The user should adjust any parameters they wish to save, then send one
Parameter Save command. Parameters marked as EEPROM=Y in Appendices E & F
are saved to non-volatile memory. Note, however, that this command should only be
used when necessary to change default values. Excessive overuse of this command
may shorten the life of the internal memory component.

Optional Relays
Relay operation is only functional through the Modbus RTU protocol. There are 4
modes available for the optional relays.

Mode 0 - OFF

Mode 1 - ON

Mode 2 - Single Shot
Mode 3 - Timed Cycle

Single Shot Time
» Time period for timed output in unit of 0.01 sec. Range 2.00 sec to 655.35 sec.
+ Single Shot On Time in unit of 0.01 sec. Range 2.00 sec to 655.35 sec.

Duty cycle - % On (relay closed) time over the timed period is in 0.01% unit. For example:
* 0.00% = off all time
* 100.00% = on all time
* 25.00% & Time = 4.00 sec then on 1 sec & off 3 sec

Power up default:
* Mode =0 (OFF)
+ Time = 20.00 sec
* Duty cycle - 0.00%

Operation Logic:
. Slngle Shot (Mode = 2)

Mode changes from (0, 1 or 3) to 2 - turn relay off and wait for write to
Time registers

= A write to Time register triggers the one shot relay action

= |f the Time register is <2.00 sec, then not relay action will be taken

= If the relay is on (closed) from the previous one shot Time register write,
then the new trigger will be ignored and leave the relay to finish the previous
one shot action
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« Timed Cycle (Mode = 3)

AMETEK Brookfield

Mode changes from (0, 1 or 2) to 3 - reset timed period to start and apply
duty cycle value

Any change in period value (exclude setting the same period value) - reset
timed period to start and apply duty cycle value

Any new duty cycle value will apply at the start of the next period. The
current timed period should be completed with the old value

Time period of <2.00 sec, the Relay will stay off (open)
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Appendix A - Overall Dimensions, Mounting
& Clearance

1.00
t—[25.4 mm]

CLEARANCE ALL SIDES

7
nism || 6 3 o .

447
[1186 mm] L [1136 mm]
5.47
[138.9 mm] >

Figure A-1a: MXT Overall Dimensions and Clearance Zones
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Figure A-1b: MXT I/O Overall Dimensions and Clearance Zones
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ENCLOSURE "A"DIM. | "B"DIM.| "C"DIM.| "D"DIM.| "E"DIM. "F'DIA.
MXTS101-2 7" 7" 611/16" | 55/16" 73/4" | @5 5/16 SLOT
MXTS103-4 8 1/2" 10" 611/16" | 6 1/2" 10 3/4" | @5 5/16 SLOT
MXTS105-6 10" 12" 6 3/4" 8" 12/3/4 | @5 5/16 SLOT|
Figure A-2: MXT Enclosure
Mounting and Clearance Dimensions
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Appendix B - Wiring Diagrams

~Y~YSY
Vo vk T T

QQ@D%
CL CH D- D+

I/ YS CDCD] AYAYAYA)
SG TX RX

o |29
}

+
DC24V/13A

SS

3 l<EINE|

O

O

SITOP PSU100C

@
3
Tao6o0<Ts
@
3

(o0l 01 CO—f——
~Q
z 4

*

S 1no |D1 |D1
y
== 14 '?' g | |.A1mﬂo @ D @ D
== NN 6o | g "
|
DC+[DC- & EE
T ST
|
S+ S Er E
R
" R1 R2 B1 B2
n
D
i L]
= |
&
Ll
=
=
<
= > aa = (O P s N
EE : oE Beod sEer
TI®(8 # o o’ == EEES S5F=
I MXTS101-2YA
RS-485 85-264VAC 2 UNIT MXT ENCLOSURE EEPROM  VISC RTD
OUTPUT  SYSTEM INPUT WIRING SCHEMATIC 10-WIRE AST SENSOR CABLE
VOLTAGE (FOR 9-WIRE CONNECTIONS, SEE FIG 2:3

Figure B-1: 1-2 Unit MXT Enclosure Wiring Schematics
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Figure B-2: 3-4 Unit MXT Enclosure Wiring Schematics
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Appendix C - 4-20mA Outputs

Table C-1: MXT Viscosity mA Output Range

Viscosity milli-Amp Output (see Figure 1-2)

Range # Low Limit (= 4mA) High Limit (= 20mA)

0 0 cSt 10 ¢St

1 0 cSt 50 ¢St

2 0 cSt 100 cSt
3 0 cSt 250 ¢St
4 0 cSt 500 cSt
5 0cSt 1000 cSt
6 0 cSt 1500 cSt
7 0cSt 2000 cSt
8 0cSt 3300 cSt
9 custom custom

A-F not used

Temperature milli-Amp Output
4 mAmps Equivalent 20 mAmps Equivalent
-20°C +150°C

Notes:
1. Scaling between the 4 and 20mA limits is linear.

2. There is no calibration of the milli-Amp output required. All values are set digitally
within the controller.

3. Resolution limit is approximately 1600 data points between the 4 and 20mA.
4. The mAmp output for temperature is always in degrees Celsius.
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Appendix D - Modbus/CAN ID

Table D-1: Decimal to Hexadecimal Conversion

AMETEK Brookfield

ID1 IDO
DEC HEX SWITCH SWITCH
0 0 0 0
1 1 0 1
2 2 0 2
3 3 0 3
4 4 0 4
5 5 0 5
6 6 0 6
7 7 0 7
8 8 0 8
9 9 0 9
10 A 0 A
11 B 0 B
12 C 0 C
13 D 0 D
14 E 0 E
15 F 0 F
16 10 1 0
17 11 1 1
18 12 1 2
19 13 1 3
20 14 1 4
21 15 1 5
22 16 1 6
23 17 1 7
24 18 1 8
25 19 1 9
26 1A 1 A
27 1B 1 B
28 1C 1 C
29 1D 1 D
30 1E 1 E
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Appendix E - RS-485 Modbus RTU
Application Parameters

Table E-1
Data
Name Description Type Range | Default | Access | EEPROM Modbus
Save Once value OxEE2C is written to
Parameters | address 0x700, Application Parameters u16 OXEE2C 0 WO Y 0x 700
are saved to non-volatile memory
Viscosity See Status Bit Map U16 0-OxFFFF 0 RO N Ox 300
Status
VcSt Viscosity in centiStokes _ 0x 302, Ox 1F2,
REAL32 >=0 0 RO N 0x 1F6, Ox 1FC
VcP Viscosity in centiPoise REAL32 >=0 0 RO N 0x 304
Vcup Viscosity in Cup-Seconds REAL32 >=0 0 RO N 0x 306
Density The density [g/lcm®] used to convert REAL32 0-10 0.9 RW v Ox 308
from VcSt to VcP '
Array Size | Size of the array used for testing stability U16 21000 60 RW Y Ox 400
and updating the viscosity
Stable The largest acceptable Delta
Criteria REAL32 1-5000 500 RW Y 0x 402
Counter Current count of viscosity readings in u16 1 to array 0 RO N Ox 404
the array size
Delta Difference between the highest and the
lowest viscosity reading currently within | REAL32 >=0 0 RO N 0x 406
the array
Cup Index Index of the cup (see Cup Table). The 0(=
index determines the initial K and C u16 0-46 CUSTOM) RW Y 0x 500
values used for Cup Calibration
Keust Initial K value used in the Cup Calibration REAL32 >=0 0 RW Y Ox 502
if a custom cup is used (Cup Index = 0)
Coust Initial C value used in the Cup
Calibration if a custom cup is used (Cup | REAL32 >=0 0 RW Y 0x 504
Index = 0)
V2 Average Viscosity reading in cSt
which is recorded at the time that T2 is | REAL32 >=0 0 RO Y 0x 506
received. Used in Cup Calibration.
T2 User-entered viscosity value in Cup- _
seconds. Used in Cup Calibration. REAL32 >=0 0 RW Y 0x 508
V1 Average Viscosity reading in cSt
which is recorded at the time that T1 is | REAL32 >=0 0 RO Y 0x 50A
received. Used in Cup Calibration.
T User-entered viscosity value in Cup- _
seconds. Used in Cup Calibration. REAL32 >=0 0 RW Y Ox 50C
Kadi Final K value from the Cup Calibration. _
Used to convert VcSt to Vcup. REAL32 >=0 0 RO Y Ox 50E
Cadj Final C value from the Cup Calibration. _
Used to convert VcSt to Veup. REAL32 >=0 0 RO Y 0x 510
Temp See Status Bit Map U16 | 0-OXFFFF 0 RO N 0x 600
Status
T°C Temperature in Celsius REAL32 -20°C to 0 RO N 0x 601 0x 1FO
+220°C ’
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Data
Name Description Type Range | Default | Access | EEPROM Modbus
T°F Temperature in Fahrenheit REAL32 -20°C°to 0 RO N Ox 603
+220°C
T°K Temperature in Kelvin -20°C to
REAL32 +220°C 0 RO N 0Ox 605
Mode Relay 1 Mode u16 0-3 0 RW Y 0x 180
Time Period | Relay 1 Time Period, in 0.01 secs u16 200- 2000 RW v Ox 181
65535
Duty Cycle | Relay 1 Duty Cycle, in 0.01% u16 0-10000 0 RW Y 0x 182
Mode Relay 2 Mode u16 0-3 0 RW Y Ox 183
Time Period | Relay 2 Time Period, in 0.01 secs u16 200- 2000 RW v Ox 184
65535
Duty Cycle | Relay 2 Duty Cycle, in 0.01% u16 0-10000 0 RW Y 0x 185

U16 - Unsigned integer, one 16 bit register, 2 bytes, high byte first
REAL32 - Floating point number, two 16 bit registers, 4 bytes, little-endian, high byte first
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Appendix F - CAN Commands

: CAN Commands

Table F-1

Zevay A ANANAA LD €2 20 €F 8 uu+08g | 00 00 00 00 LO €2 20 0% 8 uu+009 (39) 2/ peay
Zevay M A A A ZO €2 LO €Y 8 uu+08g | 00 00 00 00 20 €2 L0 0% 8 uu+009 1SN2) pesy
Zevay M A A A L0 €2 LO €Y 8 uu+08s | 00000000 LO €2 L0 OF 8 uu+009 1SN0y pesy
8N 00 00 00 A 00 €2 00 4 8 uu+08g | 00 00 00 00 00 €2 00 0% 8 uu+009 xapu| dnQ peay
00 00 00 00 ¥0 Ol Ol 09 8 uu+08g | S99219¢€2¥00l 0Ol €2 8 uu+009 coww%wﬁﬁqmw_mw
60 0L-0 ¢evay 00 00 00 00 SO LZ 00 09 8 uu+08g A AN AN AN GO LZ 00 €2 8 uu+009 (cwio/b) Aysuaq 105
09 000l-2 9LN 00 00 00 00 LO 2Z 00 09 8 uu+08g 00 00 AMAAALO 22 00 92 8 uu+009 (08s) 9215 Aely Jos
00S 000G-1 Zevay 00 00 00 00 20 2¢Z 00 09 8 uu+08g AN AN AN AN Z0 22 00 €2 8 uu+009 eUeIID %%Mvw oy 19
0 0=< ¢evay 00 00 00 00 ¥0 €2 20 09 8 uu+08g A AN AN AN $0 €2 20 €2 8 uu+009 (09s-dnd) |1 105
0 0=< Zevay 00 00 00 00 20 €2 20 09 8 uu+08g AN AN AN AN Z0 €2 20 €2 8 uu+009 (08s-dno) 71 108
0 0=< Zevay 00 00 00 00 20 €2 L0 09 8 uu+08g A AN AN AN ZO €2 L0 €2 8 uu+009 1SN2J 18S
0 0=< Zevay 00 00 0000 LO €2 L0 09 8 uu+08g M A A AN LD €2 L0 €2 8 uu+009 1snoy 198
0 S0 8N 00 00 00 00 00 €2 00 09 8 uu+08g 00 00 00 A 00 €2 00 42 8 uu+009 xapu| dnQ jos
00 00 00 00 LO 81 €0 09 8 uu+08g | 00 00t0 €8 L0 8L €0 €C 8 uu+009 (0. QEMM_%E@_. wing
00 00 00 00 LO 81 20 09 8 uu+08g | 00 00€0€8 L0 8L 20 €T 8 uu+009 (08s-dno) w_m__wnwowS winy
00000000 LO8L LO09 8 uu+08g | 000020€8 108l LO€T 8 uu+009 | 440 (do) AusoosIA winy
00 00 00 00 LO 81 00 09 8 uu+08g | 0000 1L0€8 L0 8L 00 €T 8 uu+009 | 440 (389) AusoosIA uinL
oLN/2ZeIvay SS SS AA AA AA AA 9 uu+08Y QEMM%PMH A%/a_Womw_
snjeig / (o8s
9lLN/2eIvay SS SS AA AA AA AA 9 uu+08g -dno) AIS0OSIA SAISOBY
snjels
olLN /zeIvay SS SS AA AA AA AA 9 uu+08z 1 (d0) AuSOoSIA BAIBO8Y
9lN/Z2eIv3ad SS SS AA AA AA AA 9 uu+0g| sniejs /
(359) AJs09sI) aAI908Y
uu o 4 000 apoy euonesadQ 0} oS
uu 08 ¢ 000 _mco_umhowﬂ%_\m,__n_ 0}}98
}nejaq | abuey | adA) ejeq ejeq ybua | arNvo ejeq ybuaT | A-NvD uopetedo

0001-LXIN wouj asuodsay

19)Se|\ WOl JUSS puBWWO)
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Table F-1 (cont.)
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CAN Parameters, General

Table F-2
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CAN Parameters, TPDOs #0 & #1

Table F-3
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CAN Parameters, TPDOs #2 & #3

Table F-4
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Parameters, Temperature & Relays
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Appendix G - Cup Calibration

Y

Is this a YES
different >————» Set Cup Index
Cup?

NO <
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Is this a
Custom
Cup?

NO
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A 4
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Are the cSt

. Wait 5 secs
eadings stable? !
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- Take cup-sec reading
- Send to MXT-1000 as T2

Y

Wait 5 secs

Is the Calibrated
status bit set?

- Look for error messages
- Fix any errors

Start taking cup-sec
readings from the
MXT-1000

Figure G-1: Cup Calibration Flow Chart
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Table G-1: Cup Table

Index Cup Name K C T,

1 EZ #1 0.87 993 33.688
2 EZ #2 2.8 747 16.334
3 EZ #3 10.0 587 7.627

4 EZ #4 13.2 673 7.124

5 EZ #5 23.5 744 5.620

6 Zahn #1 1.59 1070 25.941
7 Zahn #2 418 760 13.484
8 Zahn #3 10.2 575 7.497

9 Zahn #4 15.1 545 6.002

10 Zahn #5 27.2 540 4.450

11 Mini Ford Dip #0 0.26 157 24.295
12 Mini Ford Dip #1 0.74 300 20.080
13 Mini Ford Dip #2 248 385 12.460
14 Mini Ford Dip #3 4.62 275 7.715

15 Mini Ford Dip #4 7.4 200 5.199
16 Mini Ford Dip #5 23.6 204 2.940
17 Standard Ford Dip 2.31 550 15.430
18 Standard Ford Dip 37 400 10.398
19 Standard Ford Dip 11.8 408 5.880
20 Mini ISO Dip 3 mm 0.88 100 10.624
21 Mini ISO Dip 4 mm 2.74 100 6.041

22 Mini ISO Dip 6 mm 13.8 285 4.544
23 Mini DIN Dip 4 mm 9.14 226 4973

24 Fisher Dip #1 0.85 175 14.349
25 Fisher Dip #2 2.23 190 9.050
26 Fisher Dip #3 5.39 185 5.859
27 Fisher Dip #4 18.9 210 3.333
28 Standard Ford #0 0.13 313 48.512
29 Standard Ford #1 0.37 600 40.161
30 Standard Ford #2 1.24 770 24919
31 Standard Ford #3 2.31 550 15.430
32 Standard Ford #4 37 400 10.398
33 Standard Ford #5 11.8 408 5.880
34 ISO 3 mm 0.44 200 21.248
35 ISO4 mm 1.37 200 12.082
36 ISO 6 mm 6.9 570 9.089
37 ISO 8 mm 21.7 306 3.748
38 Standard DIN 4 mm 4.57 452 9.945
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Index Cup Name K C T,
39 Fisher #1 0.85 175 14.349
40 Fisher #2 2.32 190 9.050
41 Fisher #3 5.39 185 5.859
42 Fisher #4 18.9 210 3.333
43 Parlin #1 1.55 800 22.718
44 Parlin #2 4.82 100 4.555
45 Parlin #3 20.7 500 4.909
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Appendix H - Status Byte Map

VISCOSITY STATUS
Upper Error Byte
bit 7
bit 6 ¢St Reading Out of 4-20mA Range ¢St Reading in 4-20mA Range
bit 5 Cup Calibration Error No Cup Calibration Error
bit 4
bit 3
bit 2
bit 1
bit 0

Lower Status Byte

bit 7 Reading is Stable Reading is not Stable
bit 6 Reading Array is Full Reading Array is Not Full
bit 5 System is Calibrated to Current Cup System is Not Calibrated to Current Cup
bit 4
bit 3
bit 2 } Probe Parameter Source: 00 = SD Card ; 01 = 1 wire EEPROM
bit 1 } 10 = Internal Memory
bit 0
TEMPERATURE STATUS
Upper Error Byte 1= 0=
bit 7 RTD Probe Not Connected (ADC = Max)  RTD Probe Connected (ADC < Max)
bit 6 RTD Temperature Out of Range RTD Temperature in Range
bit 5 °C Reading Out of 4-20mA Range °C Reading in 4-20mA Range
bit 4
bit 3
bit 2
bit 1
bit 0

Lower Status Byte
bit 7
bit 6
bit 5
bit 4
bit 3
bit 2
bit 1
bit 0
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Appendix | - Resolving Status Byte Issues

Status Description

Resolution

Cup Calibration Error

1. Make sure that the reading is Stable

2. Make sure that the T2 entered is greater then the T1 for that cup
(see Appendix B)

3. Ifusing a Custom Cup (Cup Index = 0), make sure that Keust and Ceust
are defined.

to Current Cup

System is Not Calibrated

The Status will read Not Calibrated under the following conditions:

1. On Device power up.
2. Ifthe Cup Index is changed.
3. If a calibration has been started but is not yet complete.

In all of these cases, successfully completing a calibration will change
the Status to Calibrated.

Reading is Not Stable

1. The reading is considered Not Stable if the Reading Array is not yet
Full.

2. Once the Reading Array is Full, the readings are still considered
Not Stable if their values vary more than allowed by the Stability
Criteria.

Reading Array is Not Full

The Reading Array is empty when either the device is powered up or
the Array Size (in sec) is changed. Make sure that enough time has
elapsed since then for the Reading Array to fill back up.

Resolving CAN Error Messages

Data Error Description Resolution
80 xx xx xx 0200 01 06 Attempt to write to a read only object. Check the index and
80 xx xx xx 00 00 02 06 Object does not exist in the object dictionary. sub-index portion of

80 xxxxxx 11000906

Sub-index does not exist. the command sent.

80 xx xx xx 31 00 09 06

Value of parameter written too high. Check the value sent

80 xx xx xx 32 00 09 06

against the allowed
range.

Value of parameter written too low.

Note: xx xx xx are the index and sub-index of the parameter being written, the same index and sub-index
that was in the corresponding command sent.
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Appendix J - Warranty Information

We hereby warranty this Brookfield Viscometer to be free from defects in workmanship
and materials. If found to be defective in workmanship or materials up being returned,
within one year from the date of purchase to our factory, it will be repaired or replaced
at the factory without charges. Transportation charges shall be at the owner’s expense.

However, if upon being so returned and after inspection, we determine that the instrument
has been subjected to tampering, careless handling, improper or faulty application or
installation, the above guarantee shall not be applicable and we shall have the right in
any case to make a charge to cover the cost of repairs or servicing. AMETEK Brookfield
assumes and shall have no liability for consequential damages resulting from the use or
misuse of the instrument.

The foregoing warranty is in lieu of all other guarantees or warranties, expressed or implied,
and of all other obligations or liabilities, contractual or otherwise, either to the original
purchaser of said instrument or to any other person whomsoever.



Appendix K - Customer Support & Repair

Use the following information to contact Brookfield for technical assistance or service:

AMETEK Brookfield
11 Commerce Boulevard
Middleboro, Massachusetts 02346 U.S.A.
TEL: 508-946-6200; 800-628-8139 (USA only)
FAX: 508-946-6262
EMAIL: MA-MID.sales@ametek.com

Please have the following information available when calling so that we may assist you:
* Product Part Number

Product Serial Number

Product Application

Specific Problem Area

Hours of Operation

Equipment Type

Instrument Repair Procedure and Guidelines

The MXT Transmitter is a highly reliable and rugged unit that requires little maintenance. This
section provides information on component replacement.

In the event that your Process Viscometer should require factory maintenance, AMETEK Brookfield
has provided the following guidelines and recommendations to follow to ensure a prompt turn
around time for all repaired items.

Before returning any Brookfield Process Viscometer, please contact our Process Service/Sales
Department to obtain a Return Authorization Number. This will ensure that your instrument is
routed to the proper Repair Department when received. Unnecessary delays may result when
“unannounced” repairs arrive at our facility and have to be sorted and routed outside standard
procedures. To contact the Process Service/Sales Department, please call 508-946-6200 or 800-
628-8139 (USA Only); or you may prefer to email us at MA-MID.sales@ametek.com.

Please be sure to follow these guidelines when returning your instrument:

1. Make sure the Return Repair Form received from us is completely filled out with the correct
information.

2. Ensure that the MSDS section of the Return Repair Form is completed and any applicable
MSDS sheets are also included with your instrument to be repaired. Failure to comply with
MSDS regulations may result in repair delays.

3. Including a Purchase Order with your Repair Form will allow us to complete repairs to a
specified dollar amount determined by the product type, and thereby, bypassing the need to
complete an “Estimate of Repair” to submit for your approval. If you wish to be informed
of repair cost before proceeding, please specify on the Repair Form.

4. Out method of return shipment is via FedEx. Should you prefer a different method or wish
to charge to your carrier account number, be sure to include this information.
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