MAGTROL

MODEL 6400

Torque Transducer Display

User’s Manual




While every precaution has been exercised in the compilation of this document to
ensure the accuracy of its contents, Magtrol, Inc. assumes no responsibility for errors
or omissions. Additionally, no liability is assumed for any damages that may result
from the use of the information contained within this publication.

COPYRIGHT

Copyright ©2000-2004 Magtrol, Inc. All rights reserved.

Copying or reproduction of all or any part of the contents of this manual without the
express permission of Magtrol is strictly prohibited.

TRADEMARKS

LabVIEW™ is a trademark of National Instruments Corporation.

National Instruments™ is atrademark of National Instruments Corporation.
Windows® is aregistered trademark of Microsoft Corporation.

3rd Edition, revision B — June 2004

y M ASTROL



Safety Precautions

Make sure that all Magtrol Torque Transducers and electronic products are earth-grounded, to
ensure personal safety and proper operation.

Securely ground the 6400 Torque Transducer Display case by connecting a good earth ground
at the ground stud located on the rear panel of the unit. Use anumber 12 AWG, or larger wire.

Check line voltage before operating.

Make sure that torque transducers and motors under test are equipped with appropriate safety
guards.




Revisions To This Manual

The contents of thismanual are subject to change without prior notice. Should revisions be necessary, updatesto all
Magtrol User's Manuals can be found at Magtrol’s web site at www.magtrol.com/support/manual s.htm.

Please compare the date of this manual with the revision date on the web site, then refer to the manual’s Table of
Revisions for any changes/updates that have been made since this edition.

REVISION DATE
3rd Edition, revision B — June 2004

Date Edition Change Section(s)
06/10/04 |3rd Edition, rev. B |Added torque and speed outputs for data acquisition system 1.3,24,25
06/10/04 |3rd Edition, rev. B |Updated schematic drawings Cl-C4
09/19/03 |3rd Edition, rev. A |Updated schematic drawings C.landC.3
11/08/01 {3rd Edition Added more detail and included display drawings all

08/17/01 |2nd Edition Reformatting of entire manual - content was unaltered all
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Preface

PURPOSE OF THIS MANUAL

This manual contains al the information required for the installation and general use of the Model
6400 Torque Transducer Display. To achieve maximum capability and ensure proper use of the
instrument, please read thismanual initsentirety before operating. Keep the manual in asafe place
for quick reference whenever a question should arise.

WHO SHOULD USE THIS MANUAL

This manual isintended for bench test operators who are going to use the 6400 Torque Transducer
Display in conjunction with any Magtrol In-Line Torque Transducer.

MANUAL ORGANIZATION

This section gives an overview of the structure of the manual and the information contained within
it. Someinformation hasbeen deliberately repeated in different sections of the document to minimize
cross-referencing and to facilitate understanding through reiteration.

The structure of the manual is as follows:

Chapter 1:

Chapter 2:

Chapter 3:

Chapter 4:

Chapter 5:

Chapter 6:

Chapter 7:

Appendix A:

Appendix B:

Appendix C:

Glossary:

INTRODUCTION - Containsthetechnical datasheet for the 6400 Torque Transducer
Display, which describes the unit and provides its mechanical and electrical
characteristics.

CONTROLS - Description of the elements located on the front and rear panels of
the unit.

INSTALLATION/CONFIGURATION - Provides information needed for setup of
the 6400.

MANUALLY CONTROLLED OPERATION - How to run atest when the 6400 is
used as a stand-alone unit. Includes information on setting operating parameters
and using internal memory.

COMPUTER CONTROLLED OPERATION - How to run atest when the 6400 is
used with a personal computer. Includes information on GPIB (IEEE-488) and
Serial (RS-232) interface, data format, programming and command set.

CALIBRATION - Provides recommended calibration schedules along with step-
by-step instructions for the calibration procedure.

TROUBLESHOOTING - Solutionsto common problems encountered during setup
and testing.

LABVIEW™ PROGRAMMING EXAMPLES - Example of communicating with
the 6400 when writing your own software.

FRONT PANEL/DISPLAY MENU FLOW CHARTS - A visual display of various
setup procedures.

SCHEMATICS - For the analog, CPU, 1/0O, power supply and keypad sections.

List of abbreviations and terms used in this manual, along with their definitions.

Vi



Magtrol Model 6400 Torque Transducer Display Preface

CONVENTIONS USED IN THIS MANUAL

The following symbols and type styles may be used in this manual to highlight certain parts of the
text:

@ Note: Thisisintended to draw the operator’s attention to complementary
information or advice relating to the subject being treated. It
introducesinformation enabling the correct and optimal functioning
of the product to be obtained.

CAuTION: THIS IS USED TO DRAW THE OPERATOR’S ATTENTION TO INFORMATION,
DIRECTIVES, PROCEDURES, ETC. WHICH, IF IGNORED, MAY RESULT IN DAMAGE
BEING CAUSED TO THE MATERIAL BEING USED. THE ASSOCIATED TEXT

DESCRIBES THE NECESSARY PRECAUTIONS TO TAKE AND THE CONSEQUENCES
THAT MAY ARISE IF THE PRECAUTIONS ARE IGNORED.

WARNING! THIS INTRODUCES DIRECTIVES, PROCEDURES,
PRECAUTIONARY MEASURES, ETC. WHICH MUST BE
EXECUTED ORFOLLOWEDWITH THEUTMOST CARE
AND ATTENTION, OTHERWISE THE PERSONAL
SAFETY OF THE OPERATOR ORTHIRD PARTY MAY BE
PUT AT RISK. THE READER MUST ABSOLUTELY TAKE
NOTE OF THE ACCOMPANYING TEXT, AND ACT UPON
IT, BEFORE PROCEEDING FURTHER.

Vii



1. Infroduction

11 UNPACKING YOUR 6400 TORQUE TRANSDUCER DISPLAY

Your 6400 Torque Transducer Display was packaged in reusable, shock resistant packing material
that will protect the instrument during normal handling.

1. Make sure the carton contains the following:

ToRTE

e /7775

°0

6400 Torque Transducer Display Line cord

R~

Certificate of Calibration

Magtrol

User Manual
CD-Rom Cadlibration Certificate

2. Inspect the contents for any evidence of damagein shipping. Inthe event of shipping damage,
immediately notify the carrier and Magtrol's Customer Service Department.

@ Note: Save al shipping cartons and packaging material for reuse when
returning the instrument for calibration or servicing.

1.2 FEATURES OF THE 6400 TORQUE TRANSDUCER DISPLAY

Designed specificaly for use with Magtrol's In-Line Torque Transducers, the new Model 6400
Torque Transducer Display powers the transducer and utilizes high speed digital signal processing
to display torque, speed, mechanical power and direction of rotation. The 6400 can be used as a
basic display, as an interface with Magtrol TM Software or on the production line. Its features
include:

* High Quality, Easy-to-Read Display: Vacuum fluorescent readout with large digits.

* High-Speed DataAcquisition: 100 torque and speed readings per second vial EEE (GPIB)
bus.

z
SR
Az
>0
= >
OI_
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Chapter 1 - Introduction Magtrol Model 6400 Torque Transducer Display

e PasyFail Testing: Upper andlower limitsare programmablefor torque, speed, and auxiliary
input.
e Internal Data Storage: Nonvolatile memory of up to 100 data points.

e Overload Protection: Maximum power limit can be programmed to warn user of overload
condition.

e Two Standard Computer Interfaces. RS-232 and IEEE-488.
» Additional Analog Input: Acceptsany + 10 VDC transducer.
e Torque Measurement Options: Standard English, metric and Sl settings.

* Closed-Box Calibration of Torque and Auxiliary Input: Eliminates need to open box
for adjustments.

%0
Om
Az
>0
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Chapter 1 - Infroduction

1.3

Model 6400 Torque
Transducer Display

DATA SHEET

FEATURES
*  For usewith all Magtrol TM, TMHS and TMB Torque
Transducers

e Pasg/Fail Testing for torque, speed and auxiliary input
* BITE: Built-In Test Equipment
» RS232 & |IEEE-488 Interfaces

*  High Speed Data Acquisition: 100 torque and speed
readings per second via |EEE bus

e High Quality, Easy-to-Read Vacuum Fluorescent
Readout: Displays torque, speed, power and direction
of rotation

»  Torque Measurement Options: Standard English,
metric and Sl settings

*  Overload Indication
e TareFunction
e Interna Data Storage: Up to 100 data points

e Auxiliary + 10VDC Anaog Input for additional
transducer

* Accessto TM signals via back panel BNC connectors
* Interfaces with Magtrol TM Software

* Closed Box Calibration

e 19" (482.6 mm) Rack Mounts with Handles

DESCRIPTION

Magtrol’sModel 6400 Torque Transducer Display isdesigned
specifically for use with al TM, TMHS and TMB Torque
Transducers. This easy-to-use device powers the transducer
and utilizes high speed Digital Signal Processing (DSP) to
display torque, speed, mechanical power and direction of
rotation.

SYSTEM CONFIGURATION

The 6400 can be used as a basic display, as an interface with
Magtrol TM Software or on the production line using its
pass/fail feature. The unit includes an auxiliary analog input
for the option of testing with an additional transducer and a
special tarefunction to help offset any dight residual s caused
by couplings or suspended loads. The 6400 al so has | EEE-488
and RS-232 interface capabilities, allowing a PC-controlled
environment that can yield high data acquisition rates of up
to 100 torque and speed readings per second. With Magtrol's
TM Software (sold separately), the data for torque, speed
and mechanical power can be automatically collected, saved,
displayed graphically, printed or exported.

PASS/FAIL MOTOR TESTING

The Model 6400 comes with an easy-to-use motor testing
Pass/Fail feature. This feature is ideal for quick pass/fail
(go/no go) testing in production and incoming inspection
applications.

When the 6400 is operated in the Pass/Fail mode, one of
three readings is used as the tested parameter: torque, speed
or auxiliary transducer. The two parameters not used are set
with user defined upper and lower acceptable limits. Asthe
motor is loaded to the tested parameter value (for example,
speed), the other two parameters (in this case, torque and
transducer) will indicate PASS or FAIL. Thedisplay will show
pass or fail, or can be toggled to display the actual values.

S +10 VDC Power Supply (AC) GPIB|FM—

Dataslj-\cczurlrslltlon Auxiliary Input Model Input Power or ==
yste Device 6400 120V/60Hz

RS-232{ PC
\ \ \ 6400A  240V/50 Hz
TM Software
ETITGS, e o
|_|—|_| MAGTROL, INC. BUFNQLO, NY « rﬂ‘gﬂﬂ

TM, TMHS or TMB Series
Torque Transducer

MODEL 6400

488
&
[F A
120V ULICSA 200mA 250V
) s C-20mm EC soma 250V T

TORQUE TRANSDUCER DISP

z
=
o
Py,
=
4
©)
z

B2 EINER)




Chapter 1 - Introduction Magtrol Model 6400 Torque Transducer Display

specifications 6400 [
2z
m
% 2
Speed | 0.01% of reading from 10 rpm to 100,000 rpm Operating Temperature |18 °C to 25 °C % i
Accuracy Torque | 0.1% of range (+ 10 V) Relative Humidity < 80%
Aux | 0.1% of range (+ 10 V) Temperature Coefficient |0.001% of range/°C
Fuses (5 x 20 mm) ngg gig x; ggoerA :JELC/CSA gggx fB Depth _ 12.4in| 315 mm
Power Requirements 16 VA Depth with handles 13.8 !n 351 mm
Voltage Requirements |120/240V 60/50 Hz Helght 351n 89 mm
e 4obl 852k

Auxiliary Input +10VDC

Maximum Torque Input |+ 10 VDC

Torque Output BNC +10 VDC (direct from TM)

Speed Output BNC 0 to 5 VDC pulse (direct from TM)

FRONT PANEL

Displays Torque, Speed and
Mechanical Power Values,
and Direction of Roteiltion

~
. & nmmm
ariar
" MASTREL

|—Tare Function

Ready for Rack Mounting _l

)

=

e o= a
Set Desired Power Units J Internal J Enables Pass/Fail Testing
(W, KW, Hp, Aux.) Memory of T<_)_rque, Speed or
Set Desired Torque Units Auxiliary Input
(oz.in., oz.ft., Ib.in., Ib.ft., g.cm, kg.cm, Nmm, Ncm, Nm)
REAR PANEL
Auxiliary Input Accepts RS-232 and GPIB/IEEE-488
+10 VDC Transducer—l Interfaces for Connection to PC
g cauulnn:‘:‘?:mz‘::tw!m 9
TORGUE METER ' :. e .. GPIIEEE-488 3 c €
E S O G .,%
=] MAGTROL Fuse wrzommi 3500 R e T D)
I I [ '
Torque Speed For Use With Any Magtrol
Output Output TM, TMB and TMHS Torque Transducer
)
©
SYSTEM OPTIONS/ACCESSORIES ORDERING INFORMATION g
Description Model/Part # 6400  Torque Transducer Display 120 VAC %
Torque Transducer Software SW-TM-WE 6400A Torque Transducer Display 240 VAC )
Transducer Software with source codes SW-TM-WS g
Torgue Transducer Connector Cable-5/10/20 m | ER 113-01/02/03

Due to the continual development of our products, we reserve the right to modify specifications without forewarning.




2. Controls

21 FRONT PANEL
The front panel provides a power switch, ten control buttons, and Vacuum Fluorescent Display
(VFD).
o O Morgggbevm /4 POWER/AUK TORQUE SPEED A\ Iil O o
<|:|_:_|:|.
. Q
D Pnl%lm IIIIIHIL_IIIIIIIS llllI:ISﬂllP ull%’l‘ Isnfl Is"fl
o O TARE UNITS DISPLAY DIsPLAY STORE RECALL O o
Figure 2-1 Front Panel
2.2 FRONT PANEL CONTROLS AND BUTTONS

The front panel controls and buttons, from left to right, are:
e Power switch
e Five double-function control buttons:

Primary Function |Secondary Function
TARE POWER UNITS
UNITS DISPLAY TORQUE UNITS
DISPLAY AUX SETUP

STORE CLEAR MEM
RECALL SETUP

»  SHIFT button (enables secondary functions printed in blue above control buttons)
*  Four ADJUST buttons:

e LeftArrow €

* Right Arrow p

e UpArrow A

 DownArrow ¥

2.2.1 ENABLING SECONDARY FUNCTIONS

To enable the secondary function of the double-function control buttons:
1. Pressand release the blue SHIFT button. The word “SHIFT” appearsin the display.
2. Pressany control button to enablethe function shownin blueletters above the button (POWER
UNITS, TORQUE UNITS, AUX SETUP, CLEAR MEM or SETUP).
3. Pressand release the SHIFT button to exit the secondary functions and return to the main
menu.
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Chapter 2 - Controls

Magtrol Model 6400 Torque Transducer Display

2.2.2

2221

22.2.2

UsING FRONT PANEL CONTROLS AND BUTTONS

Controls/Single-Function Buttons

Button To Use Function
Press | to turn power ON Press O
POWER to turn power OFF. Turns power ON or OFF.
SHIET Press this button and release; Enables the function written in blue above
then press desired control button. |control button.
UP A Press. Increases magnltqde of change when
selecting a numerical value, or scrolls up.
DOWN V¥ Press. Decreases magnlt_ude of change when
selecting a numerical value, or scrolls down.
LEFT « Press. Moves cursor left.
RIGHT » Press. Moves cursor right.

Double-Function Buttons

Button

To Use

Function

POWER UNITS

Press SHIFT and release; then
press this button.

Sets desired unit of power. Use UP A
and DOWN V¥ buttons to view options.
Press SHIFT to enable option.

See Section 4.1.1 — Power Units Setup

TARE

Press.

Sets tare.
See Section 4.3 — Tare Function

TORQUE UNITS

Press SHIFT and release; then
press this button.

Sets desired unit of measure. Use UP A
and DOWN V¥ buttons to view options.
Press SHIFT to enable option.

See Section 4.1.2 — Torque Units Setup

UNITS DISPLAY

Press and hold.

Displays power unit and torque unit
selections.

Press SHIFT and release; then

Sets the scaling of the auxiliary input.

AUX SETUP press this button. See Section 4.1.4 — Auxiliary Input Setup
DISPLAY Press. When in the PASS/FAIL mode, displays
actual value of parameter.
. Clears the data memory. Resets next
CLEAR MEM Prrgzg ti'g”;&g;]d release; then memory location to O (zero).
P ’ See Section 4.2.4 — Clearing the Memory
Stores data into next available memory
STORE Press. location.
See Section 4.2.1 — Storing Data Points
Press SHIFT and release: then Accesses SYSTEM, PASS/FAIL and I/O
SETUP ress this button parameter setup.
P : See Sections 4.1.3, 4.1.5 and 4.1.6
Displays memory contents beginning at
RECALL Press. last stored value.

See Section 4.2.2 — Recalling Data Points

%0
Om
Az
>0
33
OI_
pzd




Magtrol Model 6400 Torque Transducer Display Chapter 2 - Controls

2.3 VACUUM FLUORESCENT DISPLAY (VFD)

The VFD provides information about the control functions, the torque transducer, and an auxiliary
input device (if connected). The displays, from left to right, are:

POWER (expressed in horsepower, Kilowatts or watts) or

AUX INPUT (expressed in scale factor times the auxiliary input voltage).
TORQUE

SPEED

Memory Indicator

Overload Indicator (If the inputs exceed the range of the instrument, "-OL-" will appear in
the TORQUE or SPEED portion of the display. Once the condition has cleared, the unit
will automatically return to the main menu.)

2.3.1 CONTRAST SETTINGS

The 6400 is shipped with the Contrast programmed to the lowest setting in order to prolong display
life. If itisnecessary toincrease the Contrast for improved readability, execute the following steps:

A owDNpRE

Press and release SHIFT.

Press and release SETUP.

Press and release UP A button twice. "Menu: [/O" appearsin the display.
Press and release SHIFT. The display appears as follows:

4 POWER/AUX TORQUE SPEED A

Figure 22 Contrast Setup Menu

UseUP A and DOWN V¥ buttons until desired brightnessisreached (select from arange of
0to 3).

Press SHIFT three times to return to main menu.

Note: Thelowest possible setting should be used to achieve desired resullt.
Using a setting higher than necessary may cause display segments
to burn-in over a period of time, resulting in uneven illumination
from segment to segment.
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Chapter 2 - Controls Magtrol Model 6400 Torque Transducer Display

24 REAR PANEL

The rear panel provides connectors and receptacles for connecting to appropriate equipment.

(2] L4

CAUTION: DOUBLE POLE FUSING
16VA 50/60Hz

@)

Ce

EARTH
GROUND

TORQUE METER RS.232C GPIB/IEEE-488
CrlE=i) e L G
TORQUE SPEED
120V UL/CSA 200mA 250V \SB |@
"o 6 o Y

MAGTROL, INC. BUFFALO, NY FUSE (5x20mm): 540y |EC 80mA 250V T

Figure 2-3 Rear Panel

2.5 REAR PANEL INPUTS AND OUTPUTS

@ TORQUE METER  Connect torque meter signal cable here.

CONNECTOR
7 6 5 4 3 2 1
14 13 12 11 10 9 8
1.N/C 8. N/C
2.N/C 9. ROTATIONAL DIRECTION
3.+24VDC 10. SPEED
4.+24VDC COM 11. N/C
5.+24VDC COM 12. BITE
6. N/C 13. TORQUE COMMON
7.N/C 14. TORQUE SIGNAL
Figure 2—4 Torque Meter Connector
® AUXINPUT Connect auxiliary instrument cable here.
©® RS-232C Use this socket for RS-232 connector cable.
5 4 3 2 1
00000
9 8 7 6
XXX
1. 6
2. RX 7
3. TX 8
4. 9
5. GND

Figure 2-5 RS-232C Interface
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@ GPIB/ Use this socket for GPIB cable (meets | EEE-488 specifications). >
|EEE-488 o)
12 11 10 9 8 7 6 5 4 3 2 1 o m
Iz
s 5
32
6 (o
24 23 22 21 20 19 18 17 16 15 14 13 zZ
1.D1 13. D5
2.D2 14. D6
3.D3 15. b7
4.D4 16. D8
5. EO1 17. REN
6. DAV 18. DAV-COM
7. NRFD 19. NRFD-COM
8. NDAC 20. NDAC-COM
9.IFC 21. IFC-COM
10. SRQ 22. SRQ-COM
11. ATN 23. ATN-COM
12. SHIELD 24. SIGNAL GROUND

Figure 2-6 GPIB/IEEE-488 Interface

® POWER Attach power cord here.

® EARTH Attach earth ground here.
GROUND

@ TORQUE Connect to data acquisition system here.
OUTPUT

© SPEED Connect to data acquisition system here.
OUTPUT




3. Installation/Configuration

@ Note: Before installing the 6400, you should become familiar with the
front and rear panels, as outlined in Chapter 2—Controls.

3.1 POWERING UP THE 6400

WARNING! TO REDUCE THE RISK OF ELECTRIC SHOCK, MAKE
SURE THE 6400 IS EARTH GROUNDED BEFORE

STARTING!
|

3.1.1 SETTING UNIT FOR LINE VOLTAGE

The 6400 will operate with either of the following power sources:

e 120V 50/60 Hz

e 240V 50/60 Hz

1. Findthelinecord receptacle ontherear panel. Theline cord isadetachable NEMA Standard
3-wire.

2. If changing the line voltage:
1) Locate the power entry module.
2) Remove theline cord.
3) Insert ascrewdriver into the slot and open the fuse door.
4) Install the appropriate fuses for that voltage as marked on the rear panel of the unit.

3.1.2 SELF-TEST

@ Note: To make sure that the 6400 is operational, aMagtrol torgue sensor
must be installed and connected to the 6400. It is not required that
the 6400 be connected to a computer.

1. Connect the 6400 to the torque transducer using a 14-pin to 6-pin signal cable.
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14: Torque O/P:
13: OV sig

j

3: U
4: OVa

12: BITE
9: Rot Sens

Sl N |H W W W

%

10: Tacho O/P : yel I ————————— F
[ [
5. Shield cyelsblk # sy -

Figure 3-1 Cable and Connection Diagrams

2. Turnonthe power to the 6400. Thedisplay panel will show all segmentsof theVVFD (series
of rectangles), indicating that the 6400 is downloading the program.

4 POWER/AUX TORQUE SPEED A

INERREENENERRENENRED

Figure 3-2 Program Download Display

@ Note: If the desired results did not occur, please see Chapter 7 —
Troubleshooting.

When the program download is complete, the Title Display will appear.

4 POWER/AUX TORQUE SPEED A

L
/
(o
=
It
1

Figure 3—-3 Title Display

Then an additional display will appear indicating the version of your Magtrol 6400 Torque Transducer
Display.

11
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4 POWER/AUX TORQUE SPEED N
g I R VAR V4
NIV /\ . /\

Figure 34 Revision Display

3.1.3 MAIN MENU
When the 6400 is completely powered up and ready for use, the Main Menu will appear on the
display.
4 POWER/AUK TORQUE SPEED A

Figure 3-5 Main Menu

12



4. Manually Controlled Operation

= Note: Using the 6400 without a personal computer will limit its testing
capabilities.
4.1 SETTING DESIRED OPERATING PARAMETERS
== Note: See Appendix B: Front Panel/Display Menu Flow Charts.
411 Power UNITS SETuP

Selects the desired unit of power (watts, hp, kW) that corresponds with the values displayed, or
selects the auxiliary input (AUX) to be displayed.

1. Pressand release SHIFT.

2. Press and release POWER UNITS button. The display appears as follows:

4 POWER/AUX TORQUE SPEED N
IINILTZC = VVVVV
UL B I I e AV AYAYAY A
POWER UNITS SELECTION

Figure 4-1 Power Units Setup Menu

3. UseUP A and DOWN ¥ buttons until the desired unit of power is displayed.
4. Pressand release SHIFT to make selection and return to main menu.
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4.1.2 TORQUE UNITS SETUP

Selects the desired unit of measure (oz-in, oz-ft, Ib-in, Ib-ft, g-cm, kg-cm, Nmm, Ncm, Nm or KNm)
that corresponds with the values displayed.

1. Pressand release SHIFT.

2. Pressand release TORQUE UNITS button. The display appears as follows:

4 POWER/AUX TORQUE SPEED

L/

- VVVVV
ST ANNNNNL

———
TORQUE UNITS SELECTION

N T
be

Figure 4-2 Torgue Units Setup Menu

3. Use UP A and DOWN V¥ buttons until the desired unit of measure is displayed.
4. Pressand release SHIFT to make selection and return to main menu.
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Magtrol Model 6400 Torque Transducer Display

4.1.3

4131

SYSTEM PARAMETER SETUP

Includestorque transducer selection, max power setup, direction input setup, aswell as encoder and
torque scale factor setup. The following steps will provide instructions for both a standard and
custom torque transducer setup.

Standard Torque Transducer Setup

The basic system parameter setup for a standard torque transducer consists of three procedures,
which must be performed in the following order:

1. Torgue Transducer Selection
2. Max Power Setup
3. Direction Input Setup

Torgue Transducer Selection

Selects the torque transducer model in use.
1. Pressand release SHIFT.
2. Pressand release SETUP button. "MENU: SYSTEM" appears in the display.
3. Pressand release SHIFT. The Torque Transducer Selection Menu appears in the display.
4. UseUP A and DOWN V¥ buttons until the torque transducer model being used appearsin
the display.

Max Power Setup

Sets the maximum power set point. Select from arange of 0.1 watts to 100,000 kilowatts.
1. Pressand release SHIFT. The display appears as follows:

( POWER/AUK TORQUE SPEED A

K

\/
/\

/
O
-

Figure 4-3 Max Power Setup Display

2. UseUP A, DOWN V¥, LEFT « and RIGHT P buttons to select the maximum power set
point. The maximum power set point is used to indicate an overload condition. If the
power reading exceedswhat was programmed, the foll owing message appearsin thedisplay:

( POWER/AUK TORQUE SPEED A\

als -

o~ l

s
o

LK

7

=
_{

) |
Vd

Figure 44 Power Overload Display

To clear an overload display, reduce speed and/or torque, then press and hold SHIFT. The
unit will then return to the main menu.
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Direction Input Setup

When the direction input function is enabled, it tells the 6400 to read the rotational sense bit from the
torque transducer and displays that information in the SPEED portion of the display. A positive (+)
reading indicates counterclockwise rotation while a negative (-) reading indicates clockwise rotation.

1. Pressand release SHIFT. The display appears as follows:

4 POWER/AUX TORQUE SPEED N
T i O I 8 AN N T \YAYAY4
LN I I I R /\ /\ /\

Figure 4-5 Direction Input Setup Menu

2. Use UP A and DOWN ¥ buttons to turn direction input ON or OFF.
3. Pressand release SHIFT to return to main menu.

4.1.3.2 Custom Torque Transducer Setup

The basic system parameter setup for a custom torque transducer consists of five procedures, which
must be performed in the following order:

Torque Transducer Selection
Encoder Setup

Torque Scale Factor Setup
Max Power Setup

5. Direction Input Setup

A wwDNPR

Torque Transducer Selection

Selects the torque transducer model in use.
1. Pressand release SHIFT.
2. Pressand release SETUP button. "MENU: SYSTEM" appears in the display.
3. Pressand release SHIFT. The Torque Transducer Selection Menu appears in the display.
4. UseUP A and DOWN V buttons until "TM SPECIAL" appearsin the display.

Encoder Setup

Setsthe number of pulses per revolution coming from the torque transducer. Select from arange of
1 to 10000. Default is 30.

1. Pressand release SHIFT. The display appears as follows:
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4 POWER/AUX TORQUE SPEED

|/

e
7

Figure 46 Encoder Setup Display
2. UseUP A, DOWN V¥V, LEFT « and RIGHT P buttons to set encoder.
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Torgue Scale Factor Setup

Sets the full scale rating of the torque transducer being used. Select from arange of 0.000L N /5
volts to 100000 N / 5 volts.

1. Pressand release SHIFT. The display appears as follows:

4 POWER/AUX TORQUE SPEED N

b

Figure 4—7 Torque Scale Factor Setup Display

2. Use UP A, DOWN V¥, LEFT « and RIGHT P buttons to set torque scale factor (Q
SCALE).

Max Power Setup

Sets the maximum power set point. Select from arange of 0.1 watts to 100,000 kilowatts.
1. Pressand release SHIFT. The Max Power Setup Display (as seen in Figure 4-3) appears.

2. UseUP A, DOWN V¥, LEFT « and RIGHT P> buttons to select the maximum power set
point. The maximum power set point is used to indicate an overload condition. If the
power reading exceeds what was programmed, an OVERLOAD WATTS message appears
in the display (as seen in Figure 44 Power Overload Display).

Direction Input Setup

When the direction input function is enabled, it tells the 6400 to read the rotational sense bit from
the torque transducer and displays that information in the SPEED portion of the display. A positive
(+) reading indicates counterclockwise rotation while a negative (-) reading indicates clockwise
rotation.
1. Pressandrelease SHIFT. The Direction Input Setup Menu (as seen in Figure 4-5) appears.
2. Use UP A and DOWN V¥ buttons to turn direction input ON or OFF.

3. Pressand release SHIFT to return to main menu.
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4.1.4 AUXILIARY SCALE FACTOR SETUP

Sets the scale factor for auxiliary input. Select from a range of 0.0001 to 1000 units per volt.
Default is 1 unit/volt.

1. Pressand release SHIFT.
2. Pressand release AUX SETUP button. The display appears as follows:

( POWER/AUK TORQUE SPEED A

Y -
A O

Nz
-~
(NN

)
Vg

Figure 4-8 Auxiliary Scale Factor Setup Display
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3. UseUP A,DOWN V¥, LEFT € and RIGHT P buttons to select value.
4. Pressand release SHIFT to exit and return to main menu.

4.1.5 Pass/FalL PARAMETER SETUP

Allows the user to set displayed pass/fail indication of torque, speed or auxiliary input.
1. Pressand release SHIFT.
2. Pressandrelease SETUP. "MENU: SYSTEM" appearsin the display.
3. Pressandrelease UP A button. "MENU: PASS/FAIL" appearsin the display.
4. Pressand release SHIFT. The display appears as follows:

4 POWER/AUX TORQUE SPEED A

-/
/

70

V'V
/\N/N\/\

)

Figure 4-9 Torque Pass/Fail Setup Menu

5. Use UP A and DOWN V¥ huttons to turn torque pass/fail testing ON or OFF.
6. If ON was selected, press and release SHIFT. The display appears as follows:

4 POWER/AUX TORQUE SPEED A

Figure 4-10 High Limit Setup Display
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If OFF was selected, go to step 10.

7. UseUP A, DOWN V¥V LEFT € and RIGHT P> buttons to select the high limit for torque.
Select from arange of 0.0001 to 99999 displayed units.

8. Pressand release SHIFT. The display appears as follows:

4 POWER/AUX TORQUE SPEED A

Figure 4-11 Low Limit Setup Display

9. UseUP A, DOWN V¥V, LEFT « and RIGHT P> buttons to select the low limit for torque.
Select from arange of 0.0001 to 99999 displayed units.

17
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10.

11.
12.

13.

14.
15.

16.

17.
18.

19.

20.
21.

22.

Press and release SHIFT. The display appears as follows:

4 POWER/AUX TORQUE SPEED N

|

N
N
P
N
P
N
P

Figure 4-12 Speed Pass/Fail Setup Menu

Use UP A and DOWN V¥ huttons to turn speed pass/fail testing ON or OFF.

If ON was selected, press and release SHIFT. The High Limit Setup Display (as seen in
Figure 4-10) appears.

If OFF was selected, go to step 16.

Use UP A, DOWN V¥V, LEFT « and RIGHT P> buttons to select the high limit for speed.
Select from arange of 0.0001 to 99999 rpm.

Press and release SHIFT. The Low Limit Setup Display (as seen in Figure 4-11) appears.

Use UP A, DOWN V¥ LEFT « and RIGHT P> buttons to select the low limit for speed.
Select from arange of 0.0001 to 99999 rpm.

Press and release SHIFT. The display appears as follows:

4 POWER/AUX TORQUE SPEED A
Y /- Yy
L S B A N AYAYA

Figure 4-13 Auxiliary Input Pass/Fail Setup Menu

Use UP A and DOWN V¥ buttons to turn auxiliary input pass/fail testing ON or OFF.

If ON was selected, press and release SHIFT. The High Limit Setup Display (as seen in
Figure 4-9) appears.

If OFF was selected, go to step 22.

UseUP A, DOWN V¥, LEFT € and RIGHT P buttonsto select the high limit for auxiliary
input. Select from a range of -99999 to 99999.

Press and release SHIFT. The Low Limit Setup Display (as seen in Figure 4-11) appears.
UseUP A, DOWN V¥V, LEFT € and RIGHT P> buttonsto select the low limit for auxiliary
input. Select from arange of -99999 to 99999.

Press and release SHIFT to exit. Any pass/fail functions that were enabled will appear in
the display as PASS or FAIL.
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4 POWER/AUX TORQUE SPEED N

Figure 4-14 Pass/Fail Display Example
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4.1.6 INPUT/OuTPUT (I/O) PARAMETER SETUP

Sets up GPIB (IEEE-488) address, seria (RS-232) baud rate and display contrast.

1. Pressand release SHIFT.

2. Pressandrelease SETUP. "MENU: SYSTEM" appearsin the display.

3. Pressand release UP A button twice. "MENU: 1/O appears in the display.

4. Pressand release SHIFT. The Contrast Setup Menu (as seen in Figure 2—2) appears.

5. Use UP A and DOWN V¥ buttons until desired contrast level is displayed.

6. Pressand release SHIFT. The display appears as follows:

4 POWER/RUK TORQUE SPEED A

O O T o o IS Y
U TN T

Figure 4-15 GPIB Address Setup Menu

7. UseUP A and DOWN V¥ buttons until desired GPIB addressis displayed. Select from a
range of O to 15.

8. Pressand release SHIFT . The display appears as follows:

4 POWER/AUX TORQUE SPEED A

Figure 4-16 RS-232 Baud Rate Setup Menu
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9. UseUP A and DOWN V buttonsuntil desired RS-232 baud rateisdisplayed. Select from
300, 600, 1200, 2400, 4800, 9600 and 19200.

10. Press and release SHIFT to exit and return to main menu.

4.2 USING INTERNAL MEMORY

4.2.1 STORING DATA POINTS
1. Pressand release STORE button. The display will indicate STORE followed by a number.

4 POWER/AUX TORQUE SPEED A

Figure 4-17 Sore Display

This display indicates the memory location that contains the data.
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2. Continue pressing STORE at each desired point.

4.2.2 RECALLING DATA POINTS
1. Pressandrelease RECALL button. Thedisplay will indicate RECAL L followed by anumber.

4 POWER/AUX TORQUE SPEED N

7

Figure 4-18 Recall Display

This number indicates the memory location that is being displayed. The order of recalled
datais LAST IN = FIRST OUT (LIFO). An"M" also appearsto the right of the SPEED
display to let the user know that the displayed datais from memory and not real time data.

4 POWER/AUX TORQUE SPEED A

Figure 4-19 Main Menu with Recall Function Enabled

2. UseUP A and DOWN YV buttons until desired datais retrieved.

4.2.3 EXITING THE MEMORY MODE
1. Pressandrelease SHIFT.

4.2.4 CLEARING THE MEMORY
1. Pressandrelease SHIFT.

2. Pressandrelease CLEAR MEM button. "CLEAR MEMORY " will flashin the display and
then return automatically to the main menu.
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4.3. USING THE TARE FUNCTION

The calibrated offset of the 6400 may be changed using the tare function.

To set:
1. Press TARE.

2. Screen will flash "TARE SET" and the unit will take the current value of the inputs and
make them the new zero.

@ Note: In order to reset the tare val ue, the power to the unit must be turned
OFF.

20
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4.4 SYSTEMTEST

Built-1n Test Equipment (BITE) has been programmed into the 6400 in order to test the system and
make sure al devices are connected and running properly. To activate:
1. Pressand release SHIFT.
2. Pressandrelease UP A button. Thissetsthe BITE linevoltageto zero. Thetorquetransducer
will output 5.000 volts and the display will show full-scale torque of the transducer for
approximately 10 seconds.

4 POWER/AUX TORQUE SPEED N

Figure 4-20 Torque Transducer at Full Scale
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5. Computer Controlled Operation

The 6400 can be used with a personal computer (PC) to acquire and log data. Using the 6400 with
a computer enables the unit to perform at its full capacity.

5.1 ABOUT THE GPIB INTERFACE

Magtrol prefers the GPIB (General Purpose Interface Bus)/IEEE-488 Standard for computer-to-
instrument interfacing because:

e The GPIB pardléd interface is faster than seria interfaces.

»  TheGPIB enablestestersto access up to 15 instruments on one port. Becausetypical motor
testing requiresthat at least five separate parameters be synchronized, a system of easy, fast
access to more than one instrument is essential.

» TheGPIB hasrigid dataformatting and hardware standards. These standards help to ensure
that all functions will work properly when the hardware and software are installed.

@ Note: The GPIB interfaceis not standard on most computers. An interface
card and driver software must beinstalled. An 1EEE-488 cable must
also be installed between the computer and the 6400. Magtrol
recommendsNationa Instruments Corporation hardwareand software.

5.1.1 CONNECTING THE GPIB (IEEE-488) CABLE
CAUTION: MAKE SURE BOTH THE COMPUTER AND 6400 ARE TURNED OFF BEFORE
INSTALLING THE GPIB CONNECTOR CABLE.

1. Connect one end of a high-quality, double-shielded cable to the 6400 GPIB connector.
2. Connect the other end to the GPIB interface in your personal computer.

——
(=]

PC

o TM SOFTWARE

Figure 5-1 GPIB Installation
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51.2 CHANGING THE GPIB PRIMARY ADDRESS

Each instrument serviced by the GPIB hasits own primary address code, which enablesthe computer
to obtain readings from the instrument. The factory default of the setting on the 6400 is 11.

Some persona computer interfaces can access from one to fifteen 4-bit primary addresses. Other
interfaces can access as many asthirty-one 5-bit primary addresses. The 6400 usesthe 4-bit format.
For setup, follow the steps below.

Press and release SHIFT.

Press and release SETUP . "MENU: SYSTEM" appears in the display.

Press and release UP A button twice. "MENU: 1/O" appearsin the display.

Press and release SHIFT twice. The GPIB Address Setup Menu (as seen in Figure 4-15)
appearsin the display.

Use UP A and DOWN V¥ buttons until desired primary addressisreached (range: 0 to 15).
6. Pressand release SHIFT twice to return to main menu

A owDNpR
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5.2 ABOUT THE RS-232 INTERFACE

The 6400 is equipped with an RS-232 (serial) interface that communicates with the host computer
through a DB-9 interface connector. The connector pin-out consists of 2-RX, 3-TX and 5-GND.

9 8 7 6
o000
1 6
2.RX 7
3. TX 8
4 9

5. GND

Figure 5-2 RS232 Interface
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52.1 CONNECTION

The RS-232 requires null modem wiring. To install use a null modem connector cable, which can
be purchased from your local electronics store.

6400 PC

DCD (DATA CARRIER DETECT)
RX (RECEIVE DATA)

TX (TRANSMIT DATA)

DTR (DATA TERMINAL READY)
GND (SIGNAL GROUND)

DSR (DATA SET READY)

RTS (REQUEST TO SEND)

CTS (CLEAR TO SEND)

RI (RING INDICATOR)

RX
X

AVZAN

GND

LD.“.@.‘“?WN!—‘

FD|.°°|.\‘9’.U1:’>.°’!\’!—‘

DIGITAL GROUND

Figure 5-3 Cable Connection Using Null Modem
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522 COMMUNICATION PARAMETERS
* No parity
e 8databits
e 1stop hit

5.2.3 BAUD RATE

There are several different baud rates to choose from including 300, 600, 1200, 2400, 4800, 9600
and 19200. To set up the desired baud rate, follow the instructions below.

1. Pressand release SHIFT.

2. Pressandrelease SETUP. "MENU: SYSTEM" appearsin the display.

3. Pressand release UP A button twice. "MENU: 1/O" appearsin the display.

4. Press SHIFT three times. The RS-232 Baud Rate Setup Menu (as seen in Figure 4-16)
appearsin the display.

Usethe UP A and DOWN V¥ buttons until desired baud rate is reached.

6. Pressand release SHIFT to make selection and return to main menu.

o

5.3 CHECKING THE 6400-TO-PC CONNECTION
@ Note: The 6400 and its host computer must be communicating before
acquiring data.

1. Makesurethe primary GPIB addressis set correctly for the 6400.

2. Set the input variable to 16 characters (14 variable characters and the two required data
termination characters CR and LF. See Section 5.5 — Programming.)

3. Issue output data command "OD" and read 15 characters according to the instructions for
your GPIB interface or serial.
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Desired Results

o Torque/speed datawill be returned.
* Thestring does not return witha COMMAND ERROR CR-LF message.

@ Note: If the desired results did not occur, please see Chapter 7 —
Troubleshooting.
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5.4 DATA FORMAT

Speed-torque data is a fixed-length string in ASCII format with a floating point decimal. Use the
following string format:

SdddddTdddd.RX<cr><If>
Or

SdddddTdddd.L X<cr><If>
Where...
S = Speedinrpm. (No leading zeros are used.)
d = Decima digit 0 through 9.
Torguein units selected during setup. (Thetorque value always containsadecimal point.)
Counterclockwise dynamometer shaft rotation (left).
Clockwise dynamometer shaft rotation (right).

If thedirectioninputisON (enabled under system setup), aOwill indicate counterclockwise
rotation and a 1 will indicate clockwise rotation. If direction input is OFF, this character
is undefined.

Decimal point. (The decimal point location depends on the specific torque transducer
and torque range in use.)

X o rr -
I mn

== Note: The [cr] and [If] characters will not display.

EXAMPLE

If amotor isrunning at 1725 rpm clockwise, with the torque transducer loading the motor
to 22.6 oz-in, the 6400 will return:

S1725T22.60L1

By manipulating the string, the speed-torque and shaft direction (if required) can be extracted.
Then separate numerical variables can be assigned to them for data processing.
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55 PROGRAMMING
= Note: Check themanual provided with your software for full instructions.
551 DATA TERMINATION CHARACTERS

Use the following information to answer the formatting questions asked when installing
your GPIB software. All GPIB data acquisition systemsrequire the use of datatermination
characters. The 6400 usesthe GPIB standard termination characters Carriage Return (CR)
and Line Feed (LF). Providethem in that order.

55.1.1 Codes for CR - LF
BASIC HEX DEC
CR= |CHR$(13) |0D 13
LF= |CHR$(10) |0A 10
542 TIMEOUT

Set the timeout for at least one second if asked to set a communication fault delay timeout.

@ Note: If the communication fault delay timeout is too short, or if the
computer resets the interface too quickly, the host instrument may
stop responding.
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5.6 6400 COMMAND SET

When entering a command code:
1. Typeall charactersin uppercase ASCII format.
2. End all commands with a CR-LF (hex 0D-0A).
3. Do not string multiple commands together in one line.

The character # represents afloating-point numerical valuefollowing thecommand. Leading zeroes
are not required.

@ Note: If acommand is not recognized, a COMMAND ERROR CR-LF
string return will occur accompanied by a beep.

5.6.1 COMMUNICATION COMMANDS
Command , .
Code Function Explanation
IDN? Inquire mode. Response = "MAGTROL 6400 REV x.xx"
IEEE-488.2 query
H Sets high data acquisition rate |The Torque Transducer Display outputs data at 100
(100 samples per second). S/s (Using an RS-232 interface, the rate is 60 S/s.)
L Sets low data acquisition rate |The Torque Transducer Display outputs data at 3.8
(3.8 samples per second). S/s (default rate).
OA Prompts to return to auxiliary ["Output Auxiliary" prompt to return the value at the
input data string. AUX INPUT x AUX SCALING factor.
oD Prompts to return speed- "Output Data" prompt to return data string with this

torque-direction data string. format:
SXXXXXTXXXXXRX<cr><If> or
SXXXXXTXXXXXLX<cr><|f>

R or L is the shaft direction indicator, where:

L = left; clockwise (CW)

R = right; counterclockwise (CCW)
The speed will equal the displayed value and the
torque will be in the same units as displayed on
the front panel.
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Magtrol Model 6400 Torque Transducer Display

5.6.2

SETUP COMMANDS

Command

Code Function Explanation

DR Resets direction. Torque signal provides + indication.

DS Sets direction. Use direction bit from transducer to indicate +
torque (above 20 rpm).

M1 Enables front panel controls. |[Use this command to enable front panel control of
most functions.

M@ Locks out front panel controls. |Use this command to lock out the front panel
controls, so that the Torque Transducer Display
settings can be changed only by using the
computer with either the GPIB (IEEE-488) or the
RS-232 interface.

R Resets as follows: Use this command to cancel any previous
* Manual control ON commands.
* Low data acquisition rate Note: These settings are the power-on default
e Tare OFF settings.

TR Resets Tare. Resets tare to 0 (zero).

TS Sets Tare. Reads current torque and uses as tare value.

UA# Sets auxiliary input scaling to #. | This command sets the scaling factor for the
auxiliary input to # units/volt. The range is 0 to
10000. Programmed value # is not saved at power
down.

UE# Sets encoder units to # when |# = 0 to 1000

using a Ul14 command.

Ul# Selects model. For hp and watts calculations to be correct, the
correct torque transducer must be specified.

Note: "TM"includes any of the TM Series Torque

Transducers (TM, TMHS or TMB)

Values for # are:

0=TM 204, 1 Nm 8 =TM 212, 200 Nm

1=TM 205, 2 Nm 9=TM 213, 500 Nm

2=TM 206, 5 Nm 10 =TM 214, 1000 Nm

3=TM 207, 10 Nm 11 =TM 215, 2000 Nm

4 =TM 208, 20 Nm 12 =TM 216, 5000 Nm

5=TM 209, 20 Nm 13 =TM 217, 10000 Nm

6 = TM 210, 50 Nm 14 = TM SPECIAL

7=TM 211, 100 Nm

Programmed value # is not saved at power down.
UR# Sets display torque units to #. |Values for # are:

0 = oz:in 5 =kg-cm

1=ozft 6 = Nmm

2 =1Ib-in 7 =Ncm

3 =Ibft 8 =Nm

4 =g-cm 9 = kNm

Torque unit conversion defaults to 0 (oz-in) if out of

range. Programmed value # is not saved at power

down.

UT# Sets torque units to # when # =0 to 100,000

using a Ul14 command.
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Magtrol Model 6400 Torque Transducer Display

Chapter 5 - Computer Controlled Operation

5.6.3 CALIBRATION COMMANDS
Cogomdznd Function Explanation
CzZT Sets torque zero. See Chapter 6 - Calibration.
CZA Sets aux. zero. See Chapter 6 - Calibration.
CFT Sets torque gain. See Chapter 6 - Calibration.
CFA Sets aux. gain. See Chapter 6 - Calibration.
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6. Calibration

6.1 CLOSED-BOX CALIBRATION

The 6400 features closed-box calibration. The advantage of closed-box calibration is that the user
does not have to disassemble the case or make mechanical adjustments.

Thetorquereadout and auxiliary input can be calibrated using external reference sources. Correction
factorsfor offset and gain are stored in nonvolatile memory. They remain in effect until the user or
the calibration house updates them.

Thefront panel displaysthe actual valuesfor the ZERO and GAIN correction factors. Record these
values before calibration. Inthe unlikely event of aTorque Transducer Display failure, it can bere-
initialized by pressing and holding the STORE and RECALL buttons while turning the power on.
All internal memory and setups will be lost. After re-initializing, reprogram the GAIN and ZERO
values into memory.

6.2 CALIBRATION SCHEDULE

Cadlibrate the 6400:
o After any repairs are performed.
e At least once ayear; more frequently to ensure required accuracy.

6.3 BASIC CALIBRATION PROCESS

Thebasic calibration process consists of four procedures which must be performed in the following
order:

1. Initia Procedure
2. Torque Offset and Gain (computer or manual)
3. Auxiliary Input Offset and Gain (computer or manual)

Items needed for calibrating the 6400:
e External voltage reference of 0 to 10 volts DC
e Digital multimeter (DMM)

Both instruments should have aVDC accuracy of 0.05% or better.

6.3.1 INITIAL CALIBRATION PROCEDURE
1. Allow the 6400 to stabilize in an environment with:
e Anambient temperature of 18°C to 25°C.
* Relative humidity less than 80%.
2. Turn on the 6400.
Allow the 6400 to warm up for at least 30 minutes.
4. Go to computer or manual calibration sections.
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6.3.2 TORQUE OFFSET AND GAIN

6.3.2.1 Computer

1. Connect theexternal voltage reference common to pin 13 of thetorque meter input connector.
Connect the external voltage reference high to pin 14 of the torque meter input connector.
Apply 0.000VDC.
Send the “CZT” command.
Apply +10.000 VDC.
Send the “CFT” command.

o U wDN

6.3.2.2 Manual
1. Enablethe cdlibration mode as follows:
1) Turninstrument power OFF.

2.) Press and hold the LEFT <« and RIGHT P> buttons simultaneously while turning the
instrument power ON. The software revision date appears on the display.

4 POWER/AUX TORQUE SPEED N
N B R VAR VAR VAR VAN VA V4
AU P AW AN A WA N A WA

Figure 6-1 Software Revision Date Display

2. Pressand release SHIFT. The display appears as follows:

4 POWER/AUX TORQUE SPEED A

ViR

__

N
i
b
g
T
==
L

Figure 6-2 Torque Offset and Gain Display

3. Connect the externa voltage reference common to pin 13 of the torque meter input connector. =z

4. Connect the external voltage reference high to pin 14 of the torque meter input connector. jé

5. Apply 0.000 VDC. m

6. Pressand release UNITS DISPLAY. The display appears as follows: g

9

4 POWER/AUK TORQUE SPEED A m
o T = et
LN I

Figure 6-3 Zero Torque Display
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7. Pressand release SHIFT. The display appears as follows:

4 POWER/AUX TORQUE SPEED N

Figure 64 Full Scale Torque Display 1

8. Apply +10.000 VDC. The display appears as follows:

4 POWER/AUX TORQUE SPEED A

Figure 6-5 Full Scale Torque Display 2

9. Pressand release SHIFT twice to exit calibration and return to main menu.

W Note: To exit calibration mode without making any changes, press the
SHIFT button twice.

6.3.3 AUXILIARY INPUT OFFSET AND GAIN
6.3.3.1 Computer
1. Connect the external voltage reference to the Auxiliary Input BNC connector.
2. Apply 0.000VDC.
3. Send the CZA command.
4. Apply +10.000 VDC.
5. Send the CFA command.

6.3.3.2 Manual
1. Enable the calibration mode as follows:
1) Turninstrument power OFF.

2.) Press and hold the LEFT € and RIGHT P buttons simultaneously while turning the
instrument power ON. The software revision date appears on the display as shown in
Figure 6-1.
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P

Press and release SHIFT twice. The display appears as follows:

4 POWER/AUX TORQUE SPEED N

V(\V/
/A

Figure 66 Auxiliary Offset and Gain Display

Connect the external voltage reference to the Auxiliary Input BNC connector.
Apply 0.000 VDC.
Press and release UNITS DISPLAY. The display appears as follows:

4 POWER/AUX TORQUE SPEED A

ViR
-

N
i
|
|

l\

Figure 6—7 Zero Auxiliary Display

Press and release SHIFT. The display appears as follows:

4 POWER/AUX TORQUE SPEED A

Figure 6-8 Full Scale Auxiliary Display 1

Apply +10.000 VDC. The display appears as follows:

4 POWER/AUX TORQUE SPEED A

Figure 6-9 Full Scale Auxiliary Display 2

Press and release SHIFT to exit calibration and return to the main menu.
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7. Troubleshooting

Problem

Reason

Solution

Returned data indicates
COMMAND ERROR.

Command does not match the
unit's programmed set of
instructions.

Use correct command and
format.

Mechanical power reads much
higher or lower than expected.

Torque units or scale factor is
incorrect.

Set torque input units and
scale factor to match the
specifications of torque
transducer.

No GPIB communication.

Setup error and/or hardware
fault.

Check:

» GPIB address of Torque
Transducer Display.

* GPIB cable: should be
functioning and attached to
Torque Transducer Display and
computer interface card

No RS-232 communication.

Setup error and/or hardware
fault.

Check:

« Baud rate of Torque
Transducer Display

» Pinout of serial cable

e Cable attachment to Torque
Transducer Display and serial
interface port of computer

If you require additional assistance, please contact Magtrol Customer Service at 1-716-668-5555.
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Appendix A: LabVIEW Programming Examples

Shown is an example of communicating with the 6400 when writing your own software.

Al SIMPLE READ

Sequence Sequence

wihile Loop

Seguence
TOooO00000LY oo 1Moo oooooo

GPIB *rite:

Output data JO0] @
1)

High zpeed mode

DDDDDDEIEIEIEIDDE1[D__1]tFEIDDDDDDEIEIEIEI

O000o000000000000000000000000070 OOoo0oo0ooOgdOoooogogo0ooogooooggogoooogoo

Sequence

Sequence
i i B B i B B ) T ™ B W w

From Exponential/Fract/Eng
Erid ) speed

From Exponential/Fract/Eng
[Frang

String Subzet
= direction

OO0 0000000000000 000000000000020
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Appendix B: Front Panel/Display Menu Flow Charts

B.1 SETUP MENU

T™ 204
1Nm

MAX POWER
-I MODEL |- 4' (0-99999) |—| DIRECTION

™ 217
10000 Nm

ENCODER QSCALE
-I TMSPECIAL ™ (1_10000) (0A0001-1ooooo)|
on HIGH LIMIT LOW LIMIT HIGH LIMIT]_[Low LiMIT on H{FiGHTmIT]_Trow tmir
(0-99999) (0-99999) (0-99999) || (0-99999) (0-99999) || (0-99999)

AUX

TORQUE
-I PASS/FAILH PIE

RS-232
BAUD

>
==
o
m
pd
9
0O
m
n
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B.2 TORQUE UNITS MENU

Nmm

TORQUE
UNITS:

g.cm.

b.ft.

[b.in

oz.ft

0z.in

e/
e/
e/
e/
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B.3 AUX SETUP MENU

< , > < _ 0 - 10000
AUX SETUP: SCALE: UNITSVOLT

;i

B.4 POWER UNITS MENU

AUX

:

POWER UNITS:

hp

kw

U

>
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o
m
pd
9
Q
m
n
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Appendix C: Schematics
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INPUT/OUTPUT (I/O) SECTION
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C.4 POWER SUPPLY SECTION .

2
-
s 4{}—
= =
£ 50—y
= ! )
2
-
~
5
" -
a
S [
2| 5
. 5| 3
Iy S Do
2 3 83 »
¥ @ 3
2 _ 8-
= z
~ b_{}_‘
©
9
®
< -
) = = 3 I 9
3¢ 3 ? »—H—‘
EJQ N
<¢ o 2
M nr 2 o
] 33 2
— = (SRl
r—1li
s
z n
2 ~
S—
. M
I 8 i w5 »—{}—4
& o« &u 83
—\\NV——"\VWN—¢ 3 |
I7X@; <+
+ H N
w 5
a >
3 o
=3 5 E & 2 ’_H_‘é
ba3s] o= & = E
w .j i
5
3
N ©353
S - ce3 _z
535
"
8=
| | 3 S
- - N
Il &= 8- b
S_
2 2
o ° g }*—{ N
~8 a ~
23 - g_
B4 3 o -~ 2
g 2 z
M) M o o
L 2 ~
a
N n 5 E }——{ S—
— OGN
=
5 2 “
2
4 o
« 7 }—4
< s
<
« 3 [l H
S 2 - 3
2
| | e
I <
w
5
°>
g
283
oR3
@
H ]
e
o
F— e
_8
=3
-
e a >_H_<
&
P
m—H— 2
o - b S
o >_H_‘
ol 8- J
e} N5
EL._H_< 88
S
N = ’_{}_‘
o
o 2
S 2
o o 3=
b 38
5
2
-
R
"
2. o
N
2 38
= P—{}—1
=
P
FS N
5 N o o o o ~
D 5
5 2
3 5
=3 LA L) I._H_<
2 3
= ~ ]
5 YYYY Y Y _ 8-
z ~
E w | 5=
Z - PN o 3
U’_{}_‘
f <
N 5=
8 ’_{}_‘
o| o=
G
.=
5’_”_‘ e
o
“ ’_{}_‘
5= -
= o
> o o<
z e
+ o b_{}i
&

J13-2 j7
GND
GND
DSP56002
2 L c1
T°

J13-1

>
)
o
m
pd
9
(@)
m
n

+5V
©)
AV

42



Appendix C; Schematics

Magtrol Model 6400 Torque Transducer Display
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Magtrol Model 6400 Torque Transducer Display
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Magtrol Limited Warranty

Magtrol, Inc. warrants its products to be free from defects in material and workmanship under normal use and
servicefor aperiod of 24 months from the date of shipment. Softwareiswarranted to operate in accordance with
its programmed instructions on appropriate Magtrol instruments. Thiswarranty extendsonly to theoriginal purchaser
and shall not apply to fuses, computer media, or any other product which, in Magtrol’s sole opinion, has been
subject to misuse, alteration, abuse or abnormal conditions of operation or shipping.

Magtrol’s obligation under this warranty is limited to repair or replacement of a product which is returned to the
factory within the warranty period and is determined, upon examination by Magtrol, to be defective. 1f Magtrol
determines that the defect or malfunction has been caused by misuse, alteration, abuse or abnormal conditions of
operation or shipping, Magtrol will repair the product and bill the purchaser for the reasonable cost of repair. If the
product is not covered by this warranty, Magtrol will, if requested by purchaser, submit an estimate of the repair
costs before work is started.

To obtain repair service under this warranty, purchaser must forward the product (transportation prepaid) and a
description of the malfunction to the factory. The instrument shall be repaired at the factory and returned to
purchaser, transportation prepaid. MAGTROL ASSUMESNO RISK FOR IN-TRANSIT DAMAGE.

THE FOREGOING WARRANTY ISPURCHASER'SSOLEAND EXCLUSIVE REMEDY AND ISIN LIEU OF
ALL OTHERWARRANTIES, EXPRESSED OR IMPLIED, INCLUDING BUT NOT LIMITED TOANY IMPLIED
WARRANTY OF MERCHANTABILITY, OR FITNESS FOR ANY PARTICULAR PURPOSE OR USE.
MAGTROL SHALL NOT BELIABLEFORANY SPECIAL, INDIRECT, INCIDENTAL, OR CONSEQUENTIAL
DAMAGES OR LOSSWHETHER IN CONTRACT, TORT, OR OTHERWISE.

CLAIMS

Immediately upon arrival, purchaser shall check the packing container against the enclosed packing list and shall,
within thirty (30) days of arrival, give Magtrol notice of shortages or any nonconformity with the terms of the order.
If purchaser fails to give notice, the delivery shall be deemed to conform with the terms of the order.

The purchaser assumes al risk of loss or damage to products upon delivery by Magtrol to the carrier. If aproduct
isdamagedintransit, PURCHASER MUST FILEALL CLAIMSFOR DAMAGE WITH THE CARRIER to obtain
compensation. Upon request by purchaser, Magtrol will submit an estimate of the cost to repair shipment damage.
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